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SPECIAL NOTICE GOVERNM ENT 
No Department of Defense reports are 
included in this issue due to a computer R E PO RTS 


system conversion at the Defense 


Technical Information Center. These 
reports have the "AD" prefix in their Announcements 
order number and will be included as & index 
soon as they become available. 
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As acornerstone of the technological publishing structure in the 
United States, the National Technical Information Service (NTIS) is 
a key participant in the development of advanced information 
products and services for the achievement of U.S. productivity and 
industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

¢ Federally-generated computerized datafiles, databases, 
and software. 
e Licensing U.S. Government-owned patents. 

NTIS also manages: 

* the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced by 
Federal agencies. 

¢ the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, catalogs, 
and other information products linking U.S. firms to key 
and selected U.S. Government technologies, inventions 
available for licensing, and laboratory contacts. 

Consequently, NTIS is one of the world's leading processors of 
speciality information. 

Full summaries of current U.S. and foreign research reports and 
other specialized information, in hundreds of subject categories, 
are published regularly by NTIS in a wide variety of newsletters, 
journals, and indexes and in a variety of subscription formats for 
other Federalagencies. The complete texts of the technical reports 
cited are sold in paper and microform. 





HOW TO ORDER 


Availability 


NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&|), each bibliographic entry shows where the document may 
be obtained. NTIS shows such information in two places in its 
citations—a short, primary entry on the first line of the citation to the 
right of the NTIS order number, and a secondary entry that 
immediately precedes the abstract. 

Reports available from NTIS have various price codes, actual 
prices, or the word “Subscription” or "Standing Order” printed in the 
primary availability statement. Reports not available from NTIS 
have the words “not Available NTIS" printed there. 


Not Available NTIS 

To find where to order reports listed as "Not Available NTIS” look 
at the entry just before the abstract for the secondary availability 
statement. There are a variety of statements on availability varying 
from an entry that tells where the report was published to specific 
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Approximately 70,000 information items from U.S. and foreign 
government sources are added to the NTIS collection annually. 
These consist of some 55,000 technical reports plus computerized 
datafiles, databases, and software and proceedings, guides, 
manuals, and other items. Anyone seeking the latest technical 
reports or wanting to compile unique subject groups of abstracts 
may either subscribe to a current awareness bulletin or search the 
NTIS Bibliographic Database online using the services of vendors 
or organizations that maintain the NTIS database for public use. 
The entire database in machine processable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research from 
worldwide information sources are available as NTIS Published 
Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may subscribe 
to a standing order microfiche service (SRIM) which enables them 
to automatically receive the full texts of only those documents 
relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up over 
20 percent of the NTIS collection. 

NTIS sells its technical information products and services under 
the provisions of Title 15 of the U.S. Code. The law established a 
clearinghouse for scientific, technical, and engineering information 
within the Department of Commerce and directed that it be self- 
supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales of 
its products. Costs are not covered by tax-supported 
Congressional appropriations. 
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ordering instructions such as "paper copy available from ERIC 
Document Reproduction Service.” When NTIS can supply specific 
ordering instructions, it does so. However, when such information 
is not available to NTIS, contact your local librarian, who may be 
able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such as 
"PC A01", youcan place your order directly with NTIS. Areport may 
be available in paper copy (PC) or microfiche (MF) or both; if both 
forms are available, price codes will be given for both PC and MF. 
Software programs and datafiles are available as tapes (T) or 
diskettes (D). To determine the current price, consult the price- 
code table printed on the outside back cover of the most current 
issue of GRA&l. Then, please use the order form bound into 
GRA&l, or a copy, to place your order. Be sure to include the NTIS 
order number, the quantity, form, and the order fulfillment options 
you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS' marketing 
efforts. Please include this code when ordering. 


NTIS DELIVERY AND ORDERING OPTIONS 


Sales Desk Business Hours: 8:30 a.m. - 5:30 p.m. Eastern Standard Time 


Delivery Class of NTIS In-house Service 
Options Delivery Processing Phone Numbers Charge 
Express Overnight’ Guaranteed? (800) 336-4700 $22 per item 
Courier 24 hours VA (703) 487-4650 Only available in U.S. 
Rush First Class Guaranteed? (800) 336-4700 $12 per item 
or equivalent 24 hours VA (703) 487-4650 $14.50 outside U.S., 
Canada, and Mexico 
Customer Pickup Guaranteed? (800) 336-4700 $12 per item 
8:30-5:00 24 hours VA (703) 487-4650 
Regular First Class Stocked Reports* (703) 487-4650 $3 handling fee 
or equivalent 2-3 days per order 
$4 outside U.S., 


Canada, and Mexico 


‘Express Order Service guarantees overnight delivery to most U.S. cities. Express orders received by 1 p.m. (EST) on any working day are in 
your hands by 3 p.m. (local time) the following working day for reports in stock. 

?Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. 
Toll free ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, 
or MasterCard. Standard $3.00 handling fee is waived on all express and rush orders, QuikService, or pickup at NTIS. 

*Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 


Ordering Options Available 24 Hours a Day 


Telex: 89-9405 (Domestic) or 64617 (International) 
Fax: (703) 321-8547 
Online: DIALOG (Command: DialOrder) 


ORBIT (Command: Order NTIS) 
STN International (Command: Order NTI) 
OCLC (Interlibrary Loan Command NTI, NTI) 


NTIS/QuikSERVICE 
Call (703) 487-4650 and ask for PR-846/827. 


NOTE: Whether you request Express Order, Rush Order, or Regular service, your orders always receive our best attention. NTIS is required 


by law to recover costs, and every order is important to us. 


Arrangement of Citations 





OW TO USE GOVERNMENT REPORTS 
NNOUNCEMENTS & INDEXES 





Bibliographic entries in this journal are arranged by NTIS sub- 
ject classification. This scheme uses .38 broad subject catego- 
ries which are further separated into over 350 subcategories. 
The full bibliographic citation is given only once in the report 
announcements section under its primary NTIS category. There 
are no cross references except in the indexes. Within a sub- 
category, entries are listed alphanumerically by the NTIS order 
number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject catego- 






ries are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of 
the Reports Announcements section of the journal. In the body 
of the journal, each entry is assigned a six digit abstract number 
which appears in italics above the report accession number. 
The digit on the extreme left indicates the year that the item is 
announced (for example 100,001 will be the first one for 1991). 
The abstract numbers run consecutively from the first issue 
each year through the last. Specific citations can be located by 
searching the indexes by keyword, personal author name, 
corporate author, contract or grant number, organization 
report number, or NTIS order number. The abstract number of 
the main entry in the Reports Announcement section is given 
with each index entry. 











NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachytes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 


Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; ema 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary:'Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 


ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
Instrument Platforms; Physical Meteorology; Weather Modification; General. ° ; 


Behavior & Society 


Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Biqnics & 
Artificial Intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building Industry Technology 
Subcategories: Architectural Design & Environmental Engineering; Build- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 


Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 


Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 
trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propellants 
Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propeliants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 






Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Deyices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting ; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Heaith Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 

Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 
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Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 


Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Piasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 





subsets. 


Descriptions, PR-832. 





The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


For further information, request the free NTIS Subject Category 
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Abstract Newsletters announce in 26 subject categories summaries of federally funded 
research as it is completed and made available to the public. Abstracts of reports appear in the 
appropriate categories and do so within a few weeks of their receipt from the originating 
agencies. An annual subject index is also available. The titles of newsletters available on 
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* Agriculture & Food * Government Inventions for Licensing 

* Behavior & Society * Health Care 
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Human Factors Engineering * Manufacturing Technology 

* Building Industry Technology * Materials Sciences 

* Business & Economics * Medicine & Biology 

¢ Chemistry ¢ Natural Resources & Earth Sciences 

* Civil Engineering * Ocean Technology & Engineering 

* Communication * Physics 

¢ Computers, Control & * Problem-Solving Information for 
Information Theory State & Local Governments 

¢ Electrotechnology * Transportation 

* Energy * Urban & Regional Technology 

+ Environmental Pollution & Control & Development 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161 or call (703) 487-4630. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Governmentresearch and development ata cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, and only in the subject areas you select. You 
automatically receive the reports in microfiche without having to track down a specific report and 
order it. For full control of your SRIM collection, you can order the quarterly index service 
(cumulated annually). For further details, ask for the free information brochure, PR-271/GAR. 


Published Searches® are bibliographies with full abstracts on topics prepared in 
anticipation of users' needs. These literature searches, created by searching the NTIS 
Bibliographic Database and international databases, cover a variety of subjects from food 
sciences to pollution to management and so on. To get a copy of the Master Catalog of 
Published Searches? listing the more than 3,000 bibliographies available, ask for PR-186/GAR. 


Products listed in GRA&I are available in a variety of formats. 
Paper copy (PC)—copies or reprints of the original report. 
Microfiche (MF)—105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm—16 mm and 35 mm. 
Magnetic tape—9 track recording modes. 
Floppy Diskette—for IBM-PC and compatible microcomputers. 
Compact Disc— Audio (CD-Audio) 
Read Only Memory (CD-ROM) 
Multimedia (CD-XA, CD-I, DVI) 
Laser Disc 
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ANNOUNCEMENTS NTIS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


SAMPLE ENTRY 





Personal authors 





NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


Report date Page count 


Contract or grant number(s) 


Subject Category 


Subcategory 


Abstract number 036,027 


and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


K. W. Frese, and B. G. Pound. 20 Mar 90, a 
SRI-PYU-2970, GRI-90-0026 
Contract GRI-5086-260-1424 


An objective of the research was to gain insight into 
the role of surface geometry, heat of reaction, force 
constants and adsorption site in the activated . . . 


Report number(s) 


Abstract 


CHEMISTRY 


Physical & Theoretical Chemistry 


PB90-205196/GAR PC A06/MF A01 


| 

| 

| 

| 

| 

| 

| 

| 

| SRI International, Menlo Park, CA 
Report title Electrochemical Oxidation of Methane at Metal 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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102,238 

N90-27379/8/GAR PC A04/MF AO1 
Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 
+ espana et Mathematiques Appliquees de Greno- 


(Study de la Faisabilite de Piusieurs Melanges 
‘Study of the Feasibility of Several Mixtures 
. Lacolle, and P. Valentin. May 89, 62p IMAG-RR- 
776-M, ETN-90-97222 
In French; English Summary. 


An approach to stock management problem is studied. 
The aim of the work is to produce a mixture whose 
composition i ing given basic mixtures. 
eee eae Te coe natn dat ee 
in an oil refinery. mixing procedures yield to the 


theory of geometric management of mixtures. The 
concept of a convex set of mixtures, as a zono- 
tope, is used. The production of several known mix- 
tures are considered. Theoretical and practical as- 
pects of this problem are analyzed. 


Management Information Systems 


239 
Noe -Royoe Lid, Doty Eng PC A02/MF A01 
is-Royce Lt y la 
Prototyping an in-House ee hey a Intelligence Da- 
R. J. Self. c23 Mar 90, 10p PNR90665, ETN-90- 
97151 


Presented at the Library Association industrial Group, 
Portsmouth, England, 23-25 Mar. 1990. 


Some of the key issues of business intel oper- 
ations and their impact on the definition of a aon 
curent apid developments compaing baat scinoiogy 
current, r in «2 t 

on the choices available for prays b 

considered. A short overview of the proltyang ap Ans 
proach to system development is given. The current 
Rolls-Royce approach to developing an in-house pro- 
totype system is summarized. 





102,240 
N90-27325/1/GAR 
(Order as N90-27275/8/GAR, PC — 
Alabama Univ. in Huntsville. 
Documentation and 


Knowledge Acquisition. 
D. Rochowiak, and W. Moseley. May 90, 10p 
Contract NAS8-36955 
In NASA, Marshall Space Flight Center, Fifth Confer- 
“ne Space Applications p 
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uide is written to assist managers who plan to 
introduce and use knowledge-based systems and 
expert systems within their firms. Since systems are 
quite different from most other management tools, the 
guide includes general material on artificial intelligence 
and expert systems technology, and on experiences 
with these systems, as well as specific material on how 
to plan and manage the introduction of expert systems 
in an organization. The artificial intelligence terminolo- 
gy used in the guide is explained in the Glossary. The 
guide provides insights into: how to implement sys- 
tems that automate expert domain knowledge and 
expert reasoning in the form of expert systems; the 
use of automated knowledge and the resulting com- 
mercial benefits to the organization; and the nature of 
knowledge, reasoning and subjective judgements, and 
their codification as they relate to expert systems. The 
aim of the guide is to help managers plan to take ad- 
vantage of expert systems technology and start man- 
aging knowledge within their organizations, to do so 
with confidence and decisiveness and to avoid waste- 
ful pitfalls on the way. 


Management Practice 


102,242 

N90-26695/8/GAR 

Rolls-Royce Ltd., Derby —- on 
Making It Happen: Project 

G. Collis. c21 Jun 89, 9p PNAOOCIS. eTN-90-07134 
Presented at the Lucas Seminar, Shirley, England, 21 
Jun. 1989. 


Objectives and organization of program management 
specific to the Rolls-Royce company are outlined. The 
concept as a master program is described. Central 
program management interfaces, culture and style are 
depicted. The program culture is based on the func- 
tions managing and achieving their commitments on 
time. A small central team works with the customer 
and across all internal functions on a by exception 
basis to ensure that master program and engine deliv- 
ery contracts are achieved on time. 


PC A02/MF A01 


102,243 
N90-26696/6/GAR 
Rolls-Royce Ltd., Derby (England). 
Value of Real Experience. 

B. L. Wilson. c10 Oct 89, 19p PNR90619, ETN- 
90-97136 
Presented at the Computers in Manufacturing Confer- 
ence 1989, 10 Oct. 1989. 


An interpretation of Computer Integrated Management 
(CIM) is presented. Techniques of computer engineer- 
ing and control systems engineering, embodying prin- 
ciples of topdown understanding and planning of the 
business processes and their shared data needs, and 
bottom up implementation of simplified procedures 
within the integration plan, were adopted. The need to 
understand the real overall business needs of the en- 
terprise, and the understanding and integration of 
shared data as the vital technical element are pro- 
posed approaches to CIM. 
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Alabama Univ. in Huntsville. 

— Allocation Using Constraint Propaga- 

tion. 

J. S. Rogers. May 90, 6p 

In NASA, Marshall Spano Flight Center, Fifth Confer- 

ence on Artificial Intelligence for Space Applications p 
19-24. 


The concept of constraint propagation was discussed. 
Performance increases are possible with careful appli- 
cation of these constraint mechanisms. The degree of 
performance increase is related to the interdepend- 
ence of the different activities resource usage. Al- 
though this method of applying constraints to activities 
and resources is often beneficial, it is obvious that this 
is no panacea cure for the computational woes that 
are experienced by dynamic resource allocation and 
scheduling problems. A combined effort for execution 
optimization in all areas of the system during develop- 
ment and the selection of the appropriate develop- 
ment environment is still the best method of producing 
an efficient system. 
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DE90015596/GAR PC A06/MF A01 
Lawrence Livermore National Lab., CA. 
Chinese-American Workforce. Career satisfaction 
of Chinese-American professionals in a scientific 
laboratory in the San Francisco Bay Area. 

Thesis (M.A). 

S. H. Nissen. May 90, 107p UCRL-LR-104227 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The current study focused on a group of Chinese- 
American professionals working in a scientific environ- 
ment in the San Francisco Bay area. One of the goals 
of the present study is to determine to what extent do 
the Chinese cultural values impact job performance, 
interpersonal relationships and perception of job satis- 
faction. This was carried out by identifying the impor- 
tant motivational factors and optimal working condi- 
tions which provided career satisfaction for the Chi- 
nese-American professionals. Comparisons were 
made between the US born and foreign-born respond- 
ents to determine differences, if any, in their percep- 
tions relative to career satisfaction due to varying ac- 
culturation levels. In addition, this study identified bar- 
riers to career advancement and compared these bar- 
riers with the results of another survey on the Chinese- 
American professionals Syn in government, indus- 
try and private sector in the Bay area. A structured 
survey questionnaire was designed by the investigator 
and sent to 167 Chinese-American professionals, 
composed of both US-born and foreign-born. 41 refs., 
12 fias., 8 tabs. 
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N90-25539/9/GAR 
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) 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH 
Performance-Based Workload Assessment: Allo- 
cation rey and Added Task Sensitivity. 
M. A. Vidulich. Mar 90, 7p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 329-335. 


The preliminary results of a research program investi- 
gating the use of added tasks to evaluate mental work- 
oad are reviewed. The focus of the first studies was a 
reappraisal of the traditional secondary task logic that 
encouraged the use of low-priority instructions for the 
added task. It was believed that such low-priority tasks 
would encourage subjects to split their available re- 
sources onare the two tasks. The primary task would 
be assigned all the resources it needed, and any re- 
maining reserve capacity would be assigned to the 
secondary task. If the model were correct, this ap- 
proach was expected to combine sensitivity to primary 
task difficulty with unintrusiveness to primary task per- 
formance. The first studies of the current project dem- 
onstrated that a high-priority added task, although in- 
trusive, could be more sensitive than the traditional 
low-priority secondary task. These results suggested 
that a more appropriate model of the attentional ef- 
fects associated with added task performance might 
be based on capacity switching, rather than the tradi- 
tional optimal allocation model. 


102,247 
N90-25540/7/GAR 
(Order as N90-25503/5/GAR, PC —— 


04) 
Ilinois Univ. at Urbana-Champaign. 
Real-Time Measurement of Mental Workload: A 
Feasibility Study. 
A. Kramer, D. Humphrey, E. Sirevaag, and A. 
Mecklinger. Mar 90, 7p 
Contracts NAG2-308, N00014-89-J-1493 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 339-345. 


The primary goal of the study was to explore the utility 
of event-related brain potentials (ERP) as real-time 
measures of workload. To this end, subjects per- 
formed two different tasks both separately and togeth- 
er. One task required that subjects monitor a bank of 
constantly changing gauges and detect critical devi- 


ations. Difficulty was varied by changing the predict- 
ability of the gauges. The second task was mental 
arithmetic. Difficulty was varied by requiring subjects to 
perform operations on either two or three columns of 
numbers. Two conditions that could easily be distin- 
guished on the basis of performance measures were 
selected for the real-time evaluation of ERPs. A boot- 
strapping approach was adopted in which one thou- 
sand samples of n trials (n = 1, 3, 5 ...65) were classi- 
fied using several measures of P300 and Slow Wave 
amplitude. Classification accuracies of 85 percent 
were achieved with 25 trials. Results are discussed in 
terms of potential enhancements for real-time record- 
ing. 
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PB91-107011/GAR PC A05/MF A05 
Office of Technology Assessment, Washington, DC. 
Use of Integrity Tests for Pre-Employment Screen- 


ing. 
Sep 90, 88p OTA-SET-442 
Also available from Supt. of Docs. 


An estimated 5,000 to 6,000 business establishments 
in the United States use honesty and integrity tests in 
the process of screening and —- job applicants 
for employment. Analysts familiar with the issue be- 
lieve the tests are principally used to screen applicants 
for nonmanagerial, less-skilled jobs, such as conven- 
ience store employees and retail clerks. The report 
has defined honesty and integrity tests as written tests 
designed to identify individuals applying for work in 
such jobs who have relatively high propensities to 
steal pragng Ae property on the job, or who are likely to 
engage in behavior of a more generally ‘counterpro- 
ductive’ nature. Counterproductivity in this context 
often includes types of ‘time theft’, e.g., tardiness, sick 
leave abuse, and absenteeism. In response to a re- 
quest from the House Committee on Education and 
Labor, OTA examined available evidence on integrity 
tests, with emphasis on two basic questions: Has the 
research on integrity tests produced data that clearly 
supports or dismisses the assertion that these tests 
can predict dishonest behavior; What public policy 
issues are raised by the use of integrity tests for pre- 
employment screening and selection. 
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PB91-111690/GAR PC A03/MF A03 
Northeast-Midwest Inst., Washington, DC. 

Labor Market Information: Book 2. An Agenda for 
Congress. 

Final rept. 

D. W. Stevens, and P. Duggan. c1988, 37p ISBN-0- 
929061-12-8 

Sponsored by Employment and Trainin 
tion, Washington, DC. Office of Researc 
opment. 


Administra- 
and Devel- 


The report evaluates the adequacy of current labor 
market information (LMI) for planning and policymak- 
ing, discusses difficulties of providing timely data for 
current labor market problems and suggests reasons 
and methods for improving LMI sources to make them 
more timely and responsive to current issues. Ideally, a 
minimal increase of new data collection can be com- 
bined with preservation of useful existing data sources, 
with added costs to be justified by optimal utilization of 
both new and existing data. 
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TIB/B90-81944/GAR PC E14 
Deutsche Gesellschaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 

Rechnergestuetzte Ausiese und _ rechnerges- 
tuetztes Training von Personen fuer komplexe 
Fahr (Computer-aided 
selection and computer-aided oe of person- 
nel for complex aircraft control task: 4 

1989, 168p Rept nos. DGLR-89-03, ISBN 3-922010- 
46-6 

In German. 31. DGLR expert committee meeting on 
computer-aided selection and computer-aided training 
of personne! for complex aircraft control tasks, Fuer- 
stenfeldbruck (Germany, F.R.), 23-24 Nov 1988. 


This volume contains the presentations delivered at 
the 31st meeting of the specialists committee on the 
subject of ‘computer-aided selection and computer- 
aided training of personnel for complex aircraft control 
duties’. The presentations covered the following 
topics: Research and work projects in military aviation 
psychology, computer-aided aviation psychology se- 
lection and training methodology for future flying per- 
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Department of Energy, ae. - Office of Pro- 
curement and Assistance Mai 


nancial assistance 

Apr 90, 42p DOE/MA-0409 
a of this document are illegible in microfiche 
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ee ee ae 


. ‘ocurement ae ‘ Yon pyeensy . activity of 
e of Energy me geome * not 
a consumer of the technology it develops, nor does it 


a quantities of hardware for its own 
use. DOE is involved in basic and applied research in a 
wide range of technology areas including the following: 
nuclear energy, nuclear waste management, fossil 
energy, conservation, renewable energy, and nuclear 
weapons development. The DOE procurement activi- 

ties also su ee ee 
and testing of nuclear weapons and the 

of the Stratoge Petroleum Reserve and the Naval Pe- 
troleum and Oil Shale Reserves. SS ceninaiiae 
the national and departmental ad- 
ministration, DOE its procurement dollars 
more as a catalyst for tech development than 
for acquiring goods and services for federal use. DOE 
enters into contractual arr with large and 
small firms involved in the | technology areas for which 
it is responsible. In addition, DOE is involved in con- 
tractual and financial assistance activities with educa- 
tional institutions, nonprofit organizations, and State 
and local governments. 
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PB91-100743/GAR PC A03/MF A03 


See also 5 eG 100173. 


‘Managing Federal Information Resources,’ the eigth 
annual report to Congress as required by the Paper- 
work Reduction Act of 1980 (PRA), describes the 
Office of Management and Budget’s (OMB) implemen- 
tation of the Act’s objectives during r year 


ing and overseeing many of the information gathering, 
processing, and dissemination functions of the Federal 
government. 
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DE90014835/GAR PC A04/MF A01 
it of Energy, Washington, DC. Office of 

Energy Research. 

FEDIX: An on-line information service for universi- 

ties and other research organizations: User’s 


Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


FEDIX is an on-line information service that links the 
higher education community and the federal govern- 
ment to facilitate research, education, and ices. 
The system provides accurate and timely federal 
peo information to colleges, universities, and other 

esearch organizations. There are NO REGISTRA- 
TION FEES and NO ACCESS CHARGES for using 
FEDIX. The only cost is for the oy call. Currently 
FEDIX contains information on the Department of 
Energy (DOE), Office of Naval Research (ONR), and 
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NASAL Aeronautics and Space Administration 

ed to join FEDIX in the future. This ide is intended to 

help users access and utilize the nt ny mia 

cause the system requires frequent updating, howev 

er, some menus and and tables used in this text as exam- 
may not exactly match those displayed on the on- 


ine system. 
102,254 
DE90015301/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
— Background for the 
e. Jun 90, 18p PNL-SA- 


1 17887, CO O° Deon and Ne 


Annual ioe ents Lore%0 Da 

nn transfer society meeting, any 
OH (USA), 28 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper is based on our White Paper, which was 
background for the technology transfer section of the 


US of Ei 's (DOE) National Energy 
as (ES). and a survey, which was 
to characterize the technology transfer pro- 


DOE. From 172 selected toctutltey 
‘cific N 


transfer programs. Technology transfer is defined for 
the purposes of this paper as the process by which 
technology, knowledge, and/or information 

in one organization, in one area, or for one purpose is 
applied and used in another organization, in another 
. The end user may be the 


the 

proved industrial process, or a new procedure for han- 
dling a hazardous material. Some technologies are 
identified as potential ss commmaneial successes and are 
transferred to the private sector early in the develop- 
ment process; other tech 
until they are fully developed 

to facilitate opm transfer by providing feedback 
from the end user to the developer, such as advisory 
groups with potential users as members, ‘ond to be 
effective ways to accelerate transfer and technology 
utilization. 9 figs. 
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MIC-90-00838/GAR PC E12/MF E01 
Natural Sciences and Engineering Research Council 
of Canada, Ottawa (| omy 

Report of the president, 1988-89. 

Annual publication. 

1989, 92p ISBN-0-662-56851-6 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Report summarizing the activities of the Council, in- 
cluding —e hts of the year, information on research 
programs, scholarships, and international programs, 

targeted research, the matching fund policy, networks 
of centres of excellence, program evaluation activities, 
a 1989 E.W.R. Steacie Fellows. Financial data is 
included. 
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MIC-90-01654/GAR PC E07/MF E01 
Science Council of Canada, Ottawa (Ontario). 
Annual report 1988-89. 


Science Council of Canada: 
c1989, 52p ISBN-0-662-56919-9 
Text in English and French (Bilingual). 


This annual report of the Council gives a summary of 
its function and a list of members, presents highlights 
of the year’s activities, and lists meetings of the Coun- 
cil, projects underway and publications. A financial 
statement is included. 
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peo Soe beg PC E12/MF E01 
National Advisory Board on Science and Technology, 

Ottawa (Ontario). 


102,259 


Survey of Canadian provincial and federal science 
and councils. 


of Sci Technology Advisory 
Peay oh ademas yam hg ae Lee cntynde 
the National Forum of Science and eee ye 
sory Councils. Contents: Vol. 1: Survey -- .: Back- 
ground papers. 


Overview of the federal and provincial science and 
technology advisory councils in Canada, summarizing 
the responses to a survey. Information on the role and 
function of the councils and their administrative ar- 
r its as well as lists of council members and 
publications available from the councils are included. 
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N90-25706/4/GAR PC A05S/MF A01 

General Accounting Office, W. DC. Re- 

sources, Community and Economic Development Div. 
Transfer: US and 

in R and D at Federal 


= report to the Honorable Lloyd Bentsen, US 
Aug 38. 77p GAO/RCED-88-203BR, B-221997 


The principal mechanism for non-Federal U.S. and for- 
eign participation in Federal research and develop- 
ment (R and D) laboratories is through ote aod that 
bring in researchers from outside organizations to 
work for 6 months to 1 year. To obtain information 
pre gebe Lonel ae! ers ray and the laborato- 


; ope 
43,902 researchers and had a total R and D operati 
budget of over 50 percent of the budget for Federal 
laboratories for fiscal year 1986. Foreigners comprised 
30 percent of their — researchers. Eight laborato- 
ries whose research and development results could 
have important commercial applications were visited. 
In general, the Federal laboratories support open ex- 
changes in areas of basic research, but relay restric- 
tions on foreign access to technologies with commer- 
cial pees eee Managers at the visited sites stated that 
their researchers have not had difficulty getting access 
to foreign laboratories and that, except for some isolat- 
ed instances, foreign researchers have readily ex- 
peg oe information with Federal laboratory research- 
ers. report provides background information and 
ee eee objectives, scope, and 
, information about the extent of U.S. and 
foreign participation, Federal laboratories’ policies, 
reciprocity in the exchange of information, and the im- 
plications of these issues for U.S. policy on foreign 
access. The research lor enaiional cat administrators 
did not perceive a need for idance or au- 
thority regarding foreign access to the Federal labora- 
tories. 
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N90-25707/2/GAR PC A04/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, Community and Economic Development Div. 
Technology Transfer: | Status of 
the Federal Technology Transfer Act of 1986. 


Report to mae en Requesters. 
May 89, 52p GAO/RCED-89-154 


The implementation of the Federal Technology Trans- 
fer Act of 1986 is examined. Technology transfer is the 
me at of fi ly owned or originated technology 
from one organization, area, or purpose to another. 
The act promotes technology transfer from Federal 
laboratories primarily by permitting Federal agencies 
to delegate authority to government-operated labora- 
tories to enter into cooperative research and develop- 
ment agreements with entities in both the public and 
private sector and by providing Federal employees in- 
centives to promote technology transfer. Information 
was obtained from 12 Federal agencies and 25 of their 
pr Key aspects examined included the 

’ delegation of authority to laboratories to 
po into cooperative research and development 





spective porno drmerpaoen ach agency either had dis- 
tributed or planned to distribute to Federal inventors at 


January 15, 1991 3 





ADMINISTRATION & MANAGEMENT 
Research Program Administration & Technology Transfer 


least 15 percent of royalties collected. One agency 
had established a new technology transfer cash 
awards program. The Department of Commerce has 
drafted its first, mandated, biennial report on the extent 
to which Federal agencies have implemented the 1986 
act. Each agency with government-operated laborato- 
ries is in compliance with its required annual reporting 
to Congress on technology transfer activities conduct- 
ed under the act. Because technology transfer activi- 
ties are hard'to evaluate when they are defined differ- 
ently, reporting criteria are being developed 
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N90-26169/4/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Nasa Project Status Reports: Congressional Re- 
= Can Be Met, But Reliability Must Be En- 
su 


F. Degnan, K. L. Kemper, and A. L. Manheim. Jan 
90, 47p GAO/NSIAD-90-40, B-237602 


Congressional decisionmakers rely on reports in 
making difficult funding allocation choices. New criteria 
for biannual Project Status Reports are specified for 
NASA. A project is defined as meeting the NASA 
Budget Administration Manual’s definition of project 
and estimated to cost $200 million or more to research 
and develop. Reports are to be prepared according to 
mutually agreed upon guidelines, and written as of 
March 15 and July 30. Following a project’s new-start 
approval, the reports will in the first March after the 
project’s estimate reaches the cost threshold and end 
with the report following the project’s completion. 
NASA needs to write its guidelines or specifying re- 
sponsibilities for developing the reports to ensure that 
the Project Status Reports using the new criteria are 
reliable for cost, schedule, and performance informa- 
tion. Current guidance is informal and too vague to 
ensure accurate, timely, and verifiable information. 


102,261 


N90-28444/9/GAR 
(Order as N90-28440/7/GAR, PC A07/MF 
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01) 
Wente (Van A.), Bethesda, MD. 
Scientific and Technical information Management. 
V. A. Wente. 1990, 19p 
In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 149-167. Previously An- 
nounced in laa as A90-34045. 


The NASA Scientific and Technical Information (STI) 
sae is examined. The history of the NASA STI 

ram is reviewed and the organizational structure 

e STI program is outlined. The relationship be- 
} toon the NASA STI program and the Americal Insti- 
tute of Aeronautics and Astronautics (AIAA) Technical 
Information Service is described. Consideration is 
given to the documentation of aeronautics and space 
research, the dissemination of NASA STI, the acquisi- 
tion of information of NASA research and develop- 
ment, and the ct gt aspects of the NASA STI 
Program. The role of NASA/Recon, the Aerospace 
Database, and abstract journals such as International 
Aerospace Abstracts (IAA) and Scientific and Techni- 
cal Aerospace Reports (STAR) in processing STi for 
utilization in research programs is discussed. 
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N90-28445/6/GAR 
(Order as N90-28440/7/GAR, PC A07/MF 
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1) 
National Aeronautics and Space Administration, 
Washington, DC. 
Nasa Scientific and Technical Information for the 
1990S. 


G. A. Cotter. 1990, 5p 

In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 169-173. Previously An- 
nounced in laa as A90-34046. 


Projections for NASA scientific and technical informa- 
tion (STI) in the 1990s are outlined. NASA STI for the 
1990s will maintain a quality bibliographic and full-text 
database, emphasizing electronic input and products 
supplemented by networked access to a wide variety 
of sources, particularly numeric databases. 


7 VOL. 91, No. 2 


102,263 
N90-28446/4/GAR 
(Order as N90-28440/7/GAR, PC A07/MF 


01) 
Rose (Lester J.), Newport News, VA. 
Technology Utilization: Managing the Transfer of 
NASA ye Technology to Other industries. 
L. J. Rose. 1990, 7 
In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 175-183. Previously An- 
nounced in laa as A90-34047. 


The NASA Technology Utilization Program to transfer 
NASA technology to other industries is examined. 
Consideration is given to the various activities of the 
program, including the dissemination of new technolo- 
gy, industrial outreach, applications engineering 
projects, and repository services. Studies assessing 
the Technology Utilization Program are reviewed. The 
advantages of spinoff technology from NASA projects 
are discussed and a partial list of spinoffs for compos- 
ite materials is presented to demonstrate the variety of 
applications for NASA aerospace technology. 


102,264 
N90-28448/0/GAR 
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National Aeronautics and Space Administration, 
Washington, DC. 
ys Ramifications of Intellectual Property. 
Kempf. 1990, 13p 

In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 197-209. Previously An- 
nounced in laa as A90-34049. 


Recent government policy changes that have resulted 
in encouraging or requiring increased intellectual prop- 
erty rights of Federally funded research and develop- 
ment activities are examined. The reasons for these 
changes are discussed, including considerations relat- 
ed to technology transfer, patent rights, copyrights, 
trade secrets, and computer software issues. The 
effect of these changes on traditional approaches to 
the dissemination of Federally funded scientific and 
technical information is considered and predictions 
concerning future trends in intellectual property rights 
are given. 


102,265 
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1 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Enhancing US Competitiveness Through Federal 
Scientific and Technical Information: Issues and 
Opportunities. 
T. E. Pinelli. 1990, 10p 
In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 219-228. Previously An- 
nounced in laa as A90-34051. 


The possibility of using Federally funded scientific and 
technical information (STI) to increase U.S. industrial 
innovation and productivity is discussed. The history of 
Federally funded research and development in the 
fields of agriculture and aviation is reviewed as an ex- 
ample of successful government-sponsored research. 
Issues related to the production and utilization of infor- 
mation are considered and Federal STI policy is out- 
lined. Issues related to the transfer of knowledge be- 
tween government agencies and industry are exam- 
ined and a model depicting the transfer of STI in aero- 
space research and development is presented. Also, 
consideration is given to the problem of open commu- 
nication versus restricted access to STI. 
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PB91-111278/GAR PC A03/MF A03 

— Science Foundation, Tokyo (Japan). Tokyo 
ice. 

NSF Tokyo Reports. Report Memorandum No. 192. 

General Outline of JFY 1989 Government Science 

and Technology Budget. 

C. W. Wallace, and M. Miyahara. Feb 90, 37p 


The Fiscal Year 1989 gross total of the Japanese Gov- 
ernment’s annual budget for all science and technolo- 





gy activities amounted to 1,818.8 billion yen ($13.15 
billion at 138 yen/$1). This represents an increase of 
5.8% over the previous fiscal year level. A detailed 
summary is provided in the memorandum, both in nar- 
rative and tabular form, of how the total funding was 
allocated by agency and by major project. 
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PB91-111286/GAR PC A03/MF A03 

aga Science Foundation, Tokyo (Japan). Tokyo 
ice. 

NSF Tokyo Reports. Report Memorandum No. 193. 

JFY 1989 Monbusho Budget for R and D. 

C. W. Wallace, and M. Miyahara. Feb 90, 29p 


The regular R&D budget of Japan’s Ministry of Educa- 
tion, Science and Culture (Monbusho) for Japanese 
Fiscal Year 1989 (April 1, 1989-March 31, 1990) was 
854,322 million yen, or approximately $6.2 billion. This 
represents an increase of 5.1% over the previous year, 
and accounts for 47.07% of the total Japanese Gov- 
ernment R&D budget. A detailed breakdown of how 
the budget was allocated is given in the report. 
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PB91-111294/GAR PC A03/MF A03 

pong Science Foundation, Tokyo (Japan). Tokyo 
ice. 

NSF Tokyo Reports. Report Memorandum No. 194. 

R and Budget of Science and Technology 

bo me’ (STA) ir JFY 1989. 

C. W. Wallace, and M. Miyahara. Feb 90, 25p 


The Japan Fiscal Year budget for Japan’s Science and 
Technology Agency amounted to 466,623 million yen 
(approx. $3.38 billion). This represented an increase of 
6% over the previous fiscal year, and accounted for 
25.71% of the Japanese Government's total R&D 
budget. The monies were used to fund programs in 
areas of special importance to the Government, 
namely ‘basic research’, ‘creative science and tech- 
nology’, ‘S&T in harmony with man and society’, and 
‘internationalization’. The report provides a detailed 
explanation of how the budget was allocated. 
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PB91-111302/GAR PC A03/MF A03 

a Science Foundation, Tokyo (Japan). Tokyo 
ice. 

NSF Tokyo Reports. Report Memorandum No. 195. 

Prime Minister’s Council for Science and Technol- 

ogy Report No. 16: Basic Guidelines for Improving 

the Infrastructure for Science and Technology. 

C. W. Wallace, and M. Miyahara. Feb 90, 29p 


The Prime Minister’s Council for Science and Technol- 
ogy Report No. 16 provides the fundamental philoso- 
phy and guidelines for developing various programs for 
strengthening the S&T infrastructure in Japan - at the 
central and local government levels and in the univer- 
sities. Areas covered include databases and other ad- 
vanced S&T information systems; R&D equipment in 
the universities as well as in government laboratories, 
with special attention to the obsolescence of equip- 
ment; systems for preservation and utilization of ge- 
netic and other biological research resources; systems 
for providing incentives for research support person- 
nel; and systems for proper management of intellectu- 
al property rights. An English-language translation of 
the report, and a brief commentary on it, is provided in 
the document. 
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PB91-111310/GAR PC A05/MF A05 

— Science Foundation, Tokyo (Japan). Tokyo 
ice. 

NSF Tokyo Reports. Report Memorandum No. 196. 

Ministry of International Trade and Industry (MITI) 

JFY 1989 R and D Budget. 

C. W. Wallace, and M. Miyahara. May 90, 100p 


The Japan Fiscal Year 1989 gross total of MITI’s 
annual oon. for all R&D activities amounted to 
Yen233.6 billion (approx. $1.69 billion). The amount 
represented an increase of 5.8% over the previous 
year’s gross total, and accounted for 12.9% of the 
Japanese Government's entire R&D budget for FY 
1989. A detailed summary of the budget is provided in 
the report. 
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PB91-111328/GAR PC A02/MF A02 





National Science Foundation, Tokyo (Japan). Tokyo 
Office. 


NSF Tokyo Reports. Report Memorandum No. 197. 
JFY 1990 Government Budget for Science and 


Technology. 
C. W. Wallace, and M. Miyahara. Jun 90, 10p 


The gross total of 1.92 trillion yen (Approx. $13.7 bil- 
lion) was approved as the Japanese Government’s 
Fiscal Year 1990 (April 1, 1990-March 31, 1991) 
budget for science and technology. This amounted to 
an increase of 5.7% over the previous year’s budget. A 
summary of how the budget was allocated is given in 
the document. 
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PB91-111336/GAR PC A03/MF A03 
National Science Foundation, Tokyo (Japan). Tokyo 


NSF Tokyo Reports. Report Memorandum No. 199. 
FY 1990 Awardees of Monbusho’s Grants for ‘Spe- 
cially Promoted Distinguished Research.’. 

C. W. Wallace, and M. Miyahara. cAug 90, 15p 


Each year the Japanese Ministry of Education, Sci- 
ence and Culture (Monbusho) awards a series of 
grants under the designation ‘Specially Promoted Dis- 
tinguished Research’ (Tokubetsu Suishin Kenkyu). 
The grants are awarded for projects defined as ‘requir- 
ing an especially large amount of research expendi- 
ture, and expected to make significant contributions in 
research in view of the international recognition of the 
topic as important for research.’ The report provides 
information on the 11 new grants in the series awarded 
for Japan Fiscal Year 1990. Given in each case is the 
title of the project, the principal investigator, the 
amounts of annual support over the life of the project, 
and a summary of the project. 


102,273 

TIB/A90-81971/GAR PC E07 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ariane 5 - Hermes - Columbus. Technologische Be- 
deutung der ESA-Grossprogramme fuer die deut- 
sche Industrie. Kurzfassung. (Ariane 5 - Hermes - 
Columbus. The technological ng of the 
major ESA programs for German industry. Summa- 


ry). 

24 Oct 88, 45p Rept no. IABG-B-TK-4009/02 
Contract BMFT WRT 8801 

In German. 


In this summary of the study, the technological signifi- 
cance of the German involvement in the major ESA 
programs Ariane 5, Hermes and Columbus is analyzed 
and evaluated. The individual programs are introduced 
in brief and the main development tasks described. 
The new technologies for Europe are deduced and the 
— importance of the German involvement for the 
erman aerospace industry illustrated from a techno- 
logical point of view and also with regard to program- 
matic aspects such as the Columbus system leader- 
ship. The spin-off to industry in general (technology 
transfer, spreading effect, influence on medium-sized 
industry) is also discussed from today’s point of Kea 
In addition, the results are also presented in a detai 
project report. (orig./RHM). (TIB: RO 367214008/02)) ) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081971 ) 
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TIB/A90-81972/GAR PC E07 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ariane 5 - Hermes - Columbus. Technologische Be- 
deutung der ESA-Grossprogramme fuer die deut- 
sche Industrie. (Ariane 5 - Hermes - Columbus. The 
tech ical significance of the major ESA pro- 
grams for German industry). 

14 Oct 88, 87p Rept no. , G-B-TK-4009/04 
Contract BMFT WRT 88 

In German. With 7 tabs., 38 figs. 


In this summary of the study, the technological signifi- 
cance of the German involvement in the major ESA 
programs Ariane 5, Hermes and Columbus is analyzed 
and evaluated. The individual programs are introduced 
in brief and the main development tasks described. 
The new technologies for Europe are deduced and the 
qos importance of the German involvement for the 

ierman aerospace industry illustrated from a techno- 
logical point of view and also with regard to program- 
matic aspects such as the Columbus system leader- 
ship. The spin-off to industry in general (technology 
transfer, spreading effect, influence on medium-sized 


ich) is also discussed from veers s Jew of oon. 
In addition, the most important results of the study ar: 
presented in a summary report. (orig. yRHMD. (TIB: RO 
8672(4009/04).) (Copyright (c) 1990 by FIZ. Citation 
no. 90:081972.) 
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102,275 
N90-25086/1/GAR 
(Order as N90-25075/4/GAR, PC mer 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, ig = Unternehmensbereich Raumfahrt. 

NSFLEX: An | Relaxation Method for the 
quations for a Wide Range of 


M. A. Schmatz. 1989, 8p 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 77-84. Presented at the 
5TH Gamm-Seminar on Numerical Treatment of the 
Navier-Stokes Equations, Kiel, Fed. Republic of Ger- 
many, 20-22 Jan. 1989. 


The extension of the NSFLEX method to hypersonic 
flows is described for simple two-dimensional and 
complex three-dimensional Someuretens. Real 
effects were tg ony in the model. T Peco 
averaged Navier-Stokes equations were pete ite for 
turbulent flows with an algebraic turbulence model. To 
evaluate the inviscid fluxes a Riemann problem was 
solved at the finite volume faces. For the very strong 
shocks which occur at hypersonic flow conditions, a 
hybrid Steger-Warming local characteristic flux was 
used to avoid negative pressures in the transient 
phase. The viscous fluxes were made with central dif- 
ferences at each cell face. The infactored implicit 
equations were solved in time-dependent form a 
Gauss-Siedel relaxation technique. The method was 
applied successfully to the Hermes configuration for 
several Mach numbers. 
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N90-25933/4/GAR PC A02/MF A01 

National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center 

Research at NASA’s NFAC Wind Tunnels. 

H. K. Wormer Jun 90, 9p NAS 1.15:102827, A- 

90170, NASA-TM-102827 

— at the 27th International Session of the 
japan Society for Aeronautical and Space Sciences 

(sass) A  aanene Symposium, Fukuoka, Japan, 18-19 


The National Full-Scale Aerodynamics Complex 
(NFAC) is a unique combination of wind tunnels that 
allow the testing of aerodynamic and models 
at full or large scale. It can even accommodate actual 
—s with their engines running. Maintaining full- 
scale Reynolds numbers and testing with surface irreg- 
ularities, protuberances, and surface gaps that 
either closely match the full-scale or indeed are those 
of the full-scale aircraft help produce test data that ac- 
curately predict what can be expected from future 
flight investigations. This complex has grown from the 
venerable by 80-ft wind tunnel that has served for 
over 40 Lym ne researchers obtain data to better 
understand the of a wide range of air- 
craft from halvaptens to the space shuttle. A recent 
modification to the tunnel expanded its maximum 
speed capabilities, added a new 80- by 120-ft test sec- 
tion and provided extensive acoustic treatment. The 
tion is certain to make the NFAC an even 
more a facility for NASA’s research ac- 
tivities. A brief oe pe is presented on the original 
facility and the kind of testing that has been accom- 
plished using it through the years. A summary of the 
modification project and the measured of 
the two test sections is followed by a review of recent 
testing activities and of research projected for the 
future. 
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AERONAUTICS & AERODYNAMICS 


Aerodynamics 
102,277 
N90-25934/2/GAR PC A02/MF A01 
Case Inst. of Tech., Cleveland, OH. Dept. of Mechani- 
cal and Aerospace E 
Interactive Calculation Procedures for Mixed Com- 
Final Technical R 


eport. 
E. Reshotko. Mar 83, 7p NAS 1.26:186581, NASA- 
CR-186581 


boundary and even enough for 
separation or incipient separation of turbulent 
boundary layers. An understanding of 


102,278 

N90-25936/7/GAR - A03/MF A01 

Using Testing of a Natural Flow Airfoil 
Gliders. 


Kemer ngtry 11p PD-CF-9005 
Contract NAL FM-8-208 

A proposed pe yack test program to conduct pressure 
measurements and flow visualization on Natural Lam- 
Inar Flow (NLP) alrfolls using gliders is described. 


102,279 

N90-25937/5/GAR 

Wichita State Univ., KS. 
Methodologies for Nonlinear 

namic Characteristics of Control Surfaces. 

M.S. Thesis. 

B. P. Lee. Jun 90, 201p NIAR-90-17 


PC A10/MF A02 


Nozzles. 
M. C. Frassinelli, G. T. Carson. Aug 90, 59p NAS 
1.60:3036, L-16800, NASA-TP-3036 


An investigation was conducted in the Lenwey 16-Foot 
Transonic Tunnel to determine the effects of 
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tal and vertical tail size reductions on the longitudinal 
aerodynamic characteristics of a modified F-15 model 
with canards and 2-D convergent-divergent nozzles. 
Quantifying the drag decrease at low angles of attack 

luced by tail size reductions was the primary focus. 

model was tested at Mach numbers of 0.40, 0.90, 
and 1.20 over an angle of attack of -2 degree to 10 
oo. The nozzle exhaust flow was simulated using 
mil pressure air at nozzle pressure ratios varying from 
1.0 (jet off) to 7.5. Data were obtained on the baseline 
configuration with and without tails as well as with re- 
duced horizontal and/or vertical tail sizes that were 75, 
50, and 25 percent of the baseline tail areas. 


102,281 
N90-25939/1/GAR PC A03/MF A01 
an Research Associates, Inc., Hampton, VA. 


E of Forebody Geometry on Subsonic 
gop Seyrtecy a 

S. S. bele. Aug 90, 20p NAS 1.26:4314, NASA- 
CR-4314 


Contract NAS1-17919 
Previously Announced in laa as A88-30509. Presented 
at the 5th International Conference on Numerical 
Methods in Laminar and Turbulent Fiow, Montreal, 
Quebec, 6-10 Jul 1987. 


As part of an effort to develop computational tech- 
niques for design of natural laminar flow fuselages, a 
computational study was made of the effect of fore- 
body geometry on laminar boundary layer stability on 
axisymmetric body shapes. The effects of nose radius 
on the stability of the incompressible laminar boundary 
layer was computationally investigated using linear 
stability theory for body length Reynolds numbers rep- 
resentative of small and medium-sized airplanes. The 
steepness of the pressure gradient and the value of 
the minimum pressure (both functions of fineness 
ratio) govern the stability of laminar flow possible on an 
axisymmetric body at a oe Reynolds number. It was 
found that to keep the laminar boundary layer stable 
for extended lengths, it is important to have a small 
nose radius. However, nose shapes with extremely 
small nose radii produce large pressure peaks at off- 

ign angles of attack and can produce vortices 
which would adversely affect transition. 


102,282 
N90-25940/9/GAR PC A04/MF A01 
Purdue Univ., Lafayette, IN. 

Unsteady Lifting Surface Method for Single Rota- 
tion lers. 


Final Report. 

M. H. Williams. Jul 90, 62p NAS 1.26:4302, E-5428, 
NASA-CR-4302 

Contract NAG3-499 


The mathematical formulation of a lifting surface 
method for evaluating the steady and unsteady loads 
induced on single rotation propellers by blade vibration 
and inflow distortion is described. The scheme is 
based on 3-D linearized compressible aerodynamics 
and presumes that all disturbances are simple har- 
monic in time. This approximation leads to a direct 
linear integral relation between the normal velocity on 
the blade (which is determined from the blade geome- 
try and motion) and the distribution of pressure differ- 
ence across the blade. This linear relation is discre- 
tized by breaking the blade up into subareas (panels) 
on which the pressure difference is treated as approxi- 
mately constant, and constraining the normal velocity 
at one (control) point on each panel. The piece-wise 
constant loads can then be determined by Gaussian 
elimination. The resulting blade loads can be used in 
performance, stability and forced response predictions 
for the rotor. Mathematical and numerical aspects of 
the method are examined. A selection of results ob- 
tained from the method is presented. The appendices 
include various details of the derivation that were felt 
to be secondary to the main development in Section 1. 


102,283 

N90-25942/5/GAR PC A03/MF A01 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

Aerodynamic Loads and Blade Vortex Interaction 
Noise iction. 


M. Schaffar, J. Haerting, and P. Gnemmi. 1989, 16p 
ISL-PU-310/89, ETN-90-97024 

Presented at 15TH European Rotorcraft Forum, Am- 
sterdam, Netherlands, 12-15 Sep. 1989. 


The vortex lattice method is described and applied in 
order to predict the aerodynamic loads on a thin two- 
bladed rotor. A local conformal mapping for each posi- 


6 VOL. 91, No. 2 


tion in span is used to transform the thin rotor into a 
thick one. The pressure coefficients obtained for the 
thick rotor are fed into an acoustic code which is based 
on the Ffowcs-Williams-Hawkings equation. The re- 
sults obtained with this method show the importance 
of the rotor and flight parameters; they are compared 
with results found in the literature for a two-bladed 
rotor in hovering and advancing. The comparison 
shows a good agreement and shows that the cut-off 
length for limiting the instabilities from the Biot and 
Savart law must be chosen carefully. 
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N90-25943/3/GAR PC A04/MF A01 
Kansas Univ./Center for Research, Inc., Lawrence. 
Identification of Aerodynamic Models for Maneu- 
vering Aircraft. 

Semiannual Status Report. 

S. Chin, and C. E. Lan. Aug 90, 51p NAS 
1.26:186630, KU-FRL-872-1, NASA-CR-186630 
Contract NAG1-1087 


Due to the requirement of increased performance and 
maneuverability, the flight envelope of a modern fight- 
er is frequently extended to the high angle-of-attack 
regime. Vehicles maneuvering in this — are sub- 
jected to nonlinear aerodynamic loads. The nonlinear- 
ities are due mainly to three-dimensional separated 
flow and concentrated vortex flow that occur at large 
angles of attack. Accurate prediction of these nonlin- 
ear airloads is of great importance in the analysis of a 
vehicle’s flight motion and in the design of its flight 
control system. A satisfactory evaluation of the per- 
formance envelope of the aircraft may require a large 
number of coupled computations, one for each change 
in initial conditions. To avoid the disadvantage of solv- 
ing the coupled flow-field equations and aircraft's 
motion equations, an alternate approach is to use a 
mathematical modeling to describe the steady and un- 
steady aerodynamics for the aircraft equations of 
motion. Aerodynamic forces and moments acting on a 
rapidly maneuvering aircraft are, in general, nonlinear 
functions of motion variables, their time rate of 
change, and the history of maneuvering. A numerical 
method was developed to analyze the nonlinear and 
time-dependent aerodynamic response to establish 
the generalized indicial function in terms of motion 
variables and their time rates of change. 
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N90-25944/1/GAR PC A09/MF A01 
Boeing Commercial Airplane Co., Seattle, WA. 
Application of Laminar Flow Control to Supersonic 
Transport Configurations. 

Final Report, Oct. 1987 - Dec. 1988. 

P. G. Parikh, and A. L. Nagel. Jul 90, 191p NAS 
1.26:181917, NASA-CR-181917 

Contract NAS1-15325 


The feasibility and impact of implementing a laminar 
flow control system on a supersonic transport configu- 
ration were investigated. A hybrid laminar flow control 
scheme consisting of suction controlled and natural 
laminar flow was developed for a double-delta type 
wing planform. The required suction flow rates were 
determined from boundary layer stability analyses 
using representative wing pressure distributions. A 
preliminary design of structural modifications needed 
to accommodate suction through a perforated titanium 
skin was carried out together with the ducting and sys- 
tems needed to collect, compress and discharge the 
suction air. The benefits of reduced aerodynamic drag 
were weighed against the weight, volume and power 
requirement penalties of suction system installation in 
a mission performance and sizing program to assess 
the net benefits. The study showed a feasibility of 
achieving significant laminarization of the wing surface 
by use of a hybrid scheme, leading to an 8.2 percent 
reduction in the cruise drag. This resulted in an 8.5 per- 
cent reduction in the maximum takeoff weight and a 12 
percent reduction in the fuel burn after the inclusion of 
the LFC system installation penalties. Several re- 
search needs were identified for a resolution of aero- 
dynamics, structural and systems issues before these 
potential benefits could be realized in a practical 
system. 
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N90-25945/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


Brief Review of Some Mechanisms Causing 
Boundary Layer Transition at High s. 

M. E. Tauber. Jun 90, 12p NAS 1.15:102834, A- 
90186, NASA-TM-102834 


In high speed flight, the state of the boundary layer can 
strongly influence the design of vehicles through its 
effect on skin friction drag and aerodynamic heating. 
The major mechanisms causing boundary layer transi- 
tion on high speed vehicles are briefly reviewed and 
some empirical relations from the unclassified litera- 
ture are given for the transition Reynolds numbers. 


102,287 
N90-25946/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Euler Analysis Comparison with LDV Data for an 
Advanced Counter-Rotation Propfan at Cruise. 

C. J. Miller, and G. G. Podboy. Aug 90, 23p NAS 
1.15:103249, E-5676, NASA-TM-103249 

Presented at the 8th Applied Aerodynamics Confer- 
ence, Portland, or, 20-22 Aug 1990; Sponsored in part 
by Aiaa. 


A fine mesh Euler solution of the F4/A4 unducted fan 
(UDF) model flowfield is compared with laser Doppler 
velocimeter (LDV) data taken in the NASA Lewis 8- by 
6-Foot Supersonic Wind Tunnel. The comparison is 
made primarily at one axial plane downstream of the 
front rotor where the LDV particle lag errors are re- 
duced. The agreement between measured and pre- 
dicted velocities in this axial plane is good. The results 
show that a dense mesh is needed in the centerbody 
stagnation region to minimize entropy generation that 
weakens the aft row passage shock. The predicted 
radial location of the tip vortex downstream of the front 
rotor ~ gm well with the experimental results but the 
strength is overpredicted. With 40 points per chord 
line, the integrated performance quantities are nearly 
converged, but more points are needed to resolve pas- 
sage shocks and flow field details. 


102,288 
N90-25948/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 
Two-Dimensional Euler and Navier-Stokes Time 
Accurate Simulations of Fan Rotor Flows. 

A. A. Boretti. Jul 90, 22p NAS 1.15:102402, NASA- 
TM-102402 

NASA ORDER C-99066-G 


Two numerical methods are presented which describe 
the unsteady flow field in the blade-to-blade plane of 
an axial fan rotor. These methods solve the compress- 
ible, time-dependent, Euler and the compressible, tur- 
bulent, time-dependent, Navier-Stokes conservation 
equations for mass, momentum, and energy. The 
Navier-Stokes equations are written in Favre-averaged 
form and are closed with an approximate two-equation 
turbulence model with low Reynolds number and com- 
pressibility effects included. The unsteady aerodynam- 
ic component is obtained by superposing inflow or out- 
flow unsteadiness to the steady conditions through 
time-dependent boundary conditions. The integration 
in space is performed by using a finite volume scheme, 
and the integration in time is performed by using k- 
stage Runge-Kutta schemes, k = 2,5. The numerical 
integration algorithm allows the reduction of the com- 
putational cost of.an unsteady simulation involving 
high frequency disturbances in both CPU time and 
memory requirements. Less than 200 sec of CPU time 
are required to advance the Euler equations in a com- 
putational grid made up of about 2000 grid during 
10,000 time steps on a CRAY Y-MP computer, with a 
required memory of less than 0.3 megawords. 


102,289 
N90-25954/0/GAR 

Eloret Corp., Palo Alto, CA. 
Experimental Aerothermodynamic Research of 
Hypersonic Aircraft. 

Final Technical Report, 1 Mar. 1986 - 31 Jul. 1990. 
J. W. Cleary. 23 Aug 90, 17p NAS 1.26:186903, 
NASA-CR-186903 

Contract NCC2-416 


Wind tunnel tests were conducted to establish a 
benchmark experimental data base for a genetic hy- 
personic aircraft vehicle. Comprehensive measure- 
ments were made at Mach 7 to give flow visualization, 
surface pressure, surface convective heat transfer, 
and flow field Pitot pressure for a delta platform all- 


PC A03/MF A01 


bl i atl 


body vehicle. The tests were conducted in the NASA/ 
Ames 3.5-Foot Hypersonic Wind Tunnel at Reynolds 
numbers sufficient to give turbulent flow. Comparisons 
are made of the experimental results with computa- 
tional solutions of the flow by an upwind parabolized 
Navier-Stokes code developed at Ames. Good agree- 
ment a with solutions by the code is dem- 
onstrated. 


102,290 
N90-26268/4/GAR PC A09/MF A01 
Wichita State Univ., KS. 

Numerical Analysis of Three-Dimensional Particle- 
Laden Flow Equations. 

PhD. Thesis. 

H. V. Cao. Feb 90, 180p IAR-90-2 


A general numerical method for solving the full 3-D 
dusty gas viscous flow equations was developed. The 
dusty gas equations are numerically yo forward 
in time by using the time-dependent MacCormack ex- 
plicit predictor-corrector scheme. The numerical 
method was validated by computing the pure gas flow- 
field around a sphere at supersonic flow conditions 
and comparing these with existing experimental data 
and other numerical method solutions. Very 
agreement is obtained. Two-phase flow results were 
calculated for a sphere for various combinations of 
freestream Mach numbers of 1.5 and 3, freestream 
loading ratios of 0.2 and 0.5, and particle radius of jot 5 
and 5 microns. In addition, flow solutions for a 3-D 
blunt body at angles of attack of 0, 5, and 10 degrees 
were also computed with a freestream Mach number 
of 1.5, a freestream — ratios of 0.5 and a particle 
radius of 2 microns. B on the present results, the 
following trends were identified: (1) the shock standoff 
distance is found to decrease and the stagnation prop- 
erties are found to increase with increasing freestream 
loading ration and with decreasing particle radius; (2) 
the gas phase flowfield properties are js. slightly dif- 
ferent from that of a pure gas flowfield for a flow with a 
particle radius of 5 microns; and (3) the differences be- 
tween pure gas and gas-particle flow results decrease 
with increasing freestream Mach number. 


102,291 

N90-26269/2/GAR PC A09/MF A01 
Texas Univ. at Austin. Dept. of Mechanical Engineer- 
ing. 

Investigation into the Numerical Prediction of 
Boundary Layer Transition Using the K.Y. Chien 
Turbulence Model. 

Final Report. 

C. A. Stephens, and M. E. Crawford. Jun 90, 192p 
NAS 1.26:185252, REPT-89-3, NASA-CR-185252 
Contract NAG3-864 


Assessments were made of the simulation capabilities 
of transition models developed at the University of 
Minnesota, as applied to the Launder-Sharma and 
Lam-Bremhorst two-equation turbulence models, and 
at The University of Texas at Austin, as applied to the 
K. Y. Chien two-equation turbulence model. A major 
shortcoming in the use of the basic K. Y. Chien turbu- 
lence model for low-Reynolds number flows was iden- 
tified. The problem with the Chien model involved pre- 
mature start of natural transition and a dam) re- 
sponse as the simulation moved to fully turbulent flow 
at the end of transition. This is in contrast to the other 
two-equation turbulence models at comparable frees- 
tream turbulence conditions. The damping of the tran- 
sition response of the Chien turbulence model leads to 
an inaccurate estimate of the start and end of transi- 
tion for freestream turbulence levels greater than 1.0 
percent and to difficulty in calculating proper model 
constants for the transition model. 


102,292 

N90-26276/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Galerkin Finite Difference Laplacian Operators on 
Isolated Unstructured Triangular Meshes by Linear 
Combinations. 

K. J. Baumeister. 1990, 10p NAS 1.15:103209, E- 
5617, NASA-TM-103209 

Proposed for Presentation at the 1990 Winter Annual 
Meeting of the Asme, Dallas, TX, 25-30 Nov 1990. 


The Galerkin weighted residual technique usi ng linear 
triangular weight functions is employed to develop 
finite difference formulae in Cartesian coordinates for 
the Laplacian operator on isolated unstructured trian- 
gular grids. The weighted residual coefficients associ- 
ated with the weak formulation of the Laplacian opera- 


tor along with linear combinations of the residual equa- 
tions are used to develop the ithm. The algorithm 
was tested for a wide variety of unstructured meshes 
and found to give satisfactory results. 


102,293 


N90-26280/9/GAR PC A07/MF A01 
Advisory Group for naghahe Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Report of the Fluid Dynamics Panel Working 
ps Ane = mt pL i ataalitaay lent 
Flows in Boundary Layer Limit. 

+ ee 90, 145p AGARD-AR-255, ISBN-92-835-0560- 


The results of a s' conducted by Working Group 10 
of the AGARD Fluid mics Panel to investigate the 
limits of boundary layer methods, both the integral and 
field type formulations, for calculating three-dimen- 
sional turbulent separated flow are presented. Test 
cases used to assess the boundary layer calculations 
included the DFLVR prolate spheroid at angle of 
attack and the NASA-Ames Wing C. Comparisons be- 
tween boundary layer calculations and experimental 
data are presented for these test cases along with ob- 
servations, conclusions, and recommendations. 


102,294 
N90-26281/7/GAR 
Old Dominion Univ., Norfolk, VA. 


Analysis and M tion of Numerical Dissipation in 
Computation of Vortex-Domi- 


PC A04/MF A01 


Final Report, Feb. - Nov. 1988. 

O. A. Kandil. Aug 90, 55p NAS 1.26:186887, NASA- 
CR-186887 

Contract NAG1-846 


The conservative unsteady Euler equations for the 
flow relative motion in the moving frame of reference 
are used to solve for the steady and unsteady flows 
around sharp-edged delta wings. The resulting equa- 
tions are solved by using an implicit approximately-fac- 
tored finite volume scheme. Implicit second-order and 
explicit second- and fourth-order dissipations are 
added to the scheme. The boundary conditions are ex- 
plicitly satisfied. The grid is generated by locally using 
a modified Joukowski transformation in cross flow 
planes at the grid chord stations. The computational 
applications cover a steady flow around a delta wing 
whose results serve as the initial conditions for the un- 
steady flow around a pitching delta wing about a large 
angle of attack. The steady results are compared with 
the experimental data and the periodic solution is 
achieved within the third cycle of oscillation. 
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N90-26282/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Calculation of 3D ee Jets in Crossflow with 
a Multigrid Method and a Second-Moment Closure 


A. O. Demuren. 1990, 18p NAS 1.15:103159, 
ICOMP-90-15, NASA-TM-103159 

NASA ORDER C-99066-G 

Proposed for Presentation at the International Sympo- 
sium on oo ing Turbulence Modelling and Meas- 
urements, brovnik, Yugosiavia, 24-28 Sep. 1990; 
Sponsored by Assembly of World Conferences on Ex- 
perimental Heat Transfer, Fluid Mechanics, and Ther. 


A multigrid method is presented for calculating turbu- 
lent jets in crossflow. Fairly rapid convergence is ob- 
tained with the k-epsilon turbulence model, but compu- 
tations with a full Reynolds stress turbulence model 
(RSM) are not yet very efficient. Grid dependency tests 
show that there are slight differences between results 
obtained on the two finest grid levels. Computations 
using the RSM are significantly different from those 
with oer model and compare better to experi- 
mental data. Some work is still required to improve the 
efficiency of the computations with the RSM. 


102,296 


N90-26283/3/GAR PC A0O5/MF A01 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Raumfahrt- 
systeme. 
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AERONAUTICS & AERODYNAMICS 


Aerodynamics 
peg a Adi-Vertfahren fuer 
pee Bi Schautelrethen’ (Fully ee pte tetnod fr 
Quasi Three-Dimensional Flows Through 
Blade Rows). 
Ph.D. Thesis. 


O. Schaefer. 1988, 87p ETN-90-96965 
Text in German. 


The stability and accuracy of an implicit method for the 


eral examples are given. maximum possible time 
step depends on the is limited by the factori- 
zation error of the A | (Alternating Direction earns pen 
method. The convergence rate of the method seems 
to depend on the smallest grid distance. 


102,297 
N90-26289/0/GAR 


). 
E. Dobbinga. Jun 87, 82p ETN-90-97159 
Text in Dutch. 


The perturbation of the flow through a channel (wind 
tunnel) due to a suspension rod for the model or meas- 
uring instrument was investigated. The rod is relatively 
thin, and just behind the model, but the rod carrier is 
thicker. For the flow calculation this carrier was re- 
any ays Spices nor ly we Ag nse mmede Pkg 
flow by a concentrated three-dimensional flow. The 
calculation was performed for the case where the se- 
mibody is placed in a measuring location with closed 
walls and square cross section, as well as for the 
wine Se Gere eee ee 
The results show that the flow perturbation by the rod 
carrier in a measuring location with closed walls is in 
= cases substantially smaller than in the case of a 
ide jet. 


102,298 
N90-26302/1/GAR PC A03/MF A01 
Rolls-Royce Ltd., Derby (England). 

Practical Developments in Holographic Interfero- 


metry. 

R. Rl Parker. c10 May 89, 31p PNR90669, ETN-90- 

971 

Soonaunedl in Part ms Ministry of Defence Procurement 

Executive, London, England. Presented at the Royal 

Aeronautical Society Conference on Flow Visualiza- 

= Using Laser Techniques, Coventry, England, 10 
jay 1989. 


Holography, as a very powerful tool for studying com- 
pressible flows is studied. It is a non-intrusive tech- 
nique capable of both qualitative and quantitative as- 
sessment. A number of applications to both 2-D and 3- 
D flow fields are described including: real time flow vis- 
ualization, flow in wind tunnels, rotating transonic 
flows, and fringe interpretation. 


102,299 

N90-26361/7/GAR PC A05/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

Structural Mechanics Division Research and Tech- 
Plans for FY 1990 and Accomplishments 

for 


1989. 
K. S. Bales. Apr 90, 99p NAS 1.15:102654, NASA- 
TM-102654 


The Objectives, FY 1990 Plans, Approach, and FY 
1990 Milestones for the Structural Mechanics Divi- 
sion’s research programs are presented. FY 1989 Ac- 
complishments are presented where applicable. This 
information is useful in pr coordination with 
other governmental organizations in areas of mutual 
interest. 
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N90-26595/0/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 
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Central-Difference and Upwind Schemes. 


Final Report. 

R. C. Swanson, and E. Turkel. Jun 90, 43p NAS 

r 26: 182061, ICASE-90-44, NASA-CR-182061 
NAS1-18605 

Prepared in Cooperation with Tel-Aviv Univ. (Israel). 


A class of numerical dissipation models for central-dif- 
Camas crnenes serenneune second- and fourth- 
terms i 


emote net oan 
otal Varin Dishing Appropria' 
pry See type of model to ensure satisfaction of 

TVD property are presented. Significant improve- 
pent neon eer ge ‘ence scheme 
ee both inviscid and vis- 
cous transonic airfoil 


PC AO5/MF A01 
ice Research and 
ment, Neuilly-sur-Seine ( —y" 
Experimental Techniques in 


in the Field of Low Den- 
Alegre, Fain, 


Raffin, and J. J. Bernard. cApr 90, 87p 
AGARD-AG-31 8(FR), ISBN-92-835-2115-3 
Text in French. Original Contains Color Illustrations. 


Over the last decade, the development of space pro- 
grams created some experimental research which has 
resulted in a better understanding of the character and 
properties of rarefied gas flow . Some meas- 
urement techniques are examined which are most 
commonly used in a low density wind tunnel or in the 


case of simulation. The measurements are de- 
signed for . Sen geen yp and hypersonic flow 
at low Reynolds number, and are related to the condi- 


tions of reentry flight. The instrumentation used in the 
average test of low density differs fundamentally from 
the usual instrumentation of wind tunnel in the ratio of 
the rarefaction of flow, which limits the amplitude of 
= measurements (forces, pressure, mass volume) 

ons conditions of viscosity and flow inter- 
action. rarefaction of the drawn flow generally 
thickens the boundary layer and alters the shock wave 
structure. After a short description of the experimental 
techni , some discussion is presented of their 
limits al with certain measurement results from the 
low density flow. 


102,302 
N90-26901/0/GAR 
(Order as N90-26896/2/GAR, PC — 
0 


1) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Direct Numerical Simulation of Compressible Free 
Shear Flows. (Abstract Only). 
S. K. Lele. Oct 88, 1p 
In Sandia National Labs., Summary of Discussions at 
the Eleventh Meeting of the Sandia Cooperative Group 
on the Aero’ mistry of Turbulent Combustion 
p 23. Previously Announced in laa as A89-25317. 


Direct numerical simulations of compressible free 
shear layers in open domains are conducted. Compact 
finite-difference schemes of — accuracy are 
used for the simulations. Both temporal + gy. and 
spatially-growing — layers are studied. The effect 
of intrinsic compressibility on the evolution of vortices 
is studied. The use of an tw Mach number is vali- 
dated. Details of vortex roll up and Ping eect studied. 
A si explanation of the stabilizi lect of com- 
ibility is offered. Acoustic radiation from vortex 
roll up, pairing and shape oscillations is studied and 
quantified. 


102,303 
N90-26904/4/GAR 
(Order as N90-26896/2/GAR, PC A03/MF 


A01 

Sandia Labs., Livermore, CA. , 

Linear-Eddy Model “ot Turbulent Shear Layer 
‘Abstract Only). 


( 
A. R. Kerstein. Oct 88, 1p 
In Its Summary of Disoussions at the Eleventh Meeting 
of the Sandia Cooperative Group on _ Aerothermo- 
chemistry of Turbulent Combustion p 4 


Recent experimental studies of turbulent shear layer 
mixing indicate that the mixing rate, suitably normal- 


ized, is a decreasing function o Reynolds and Schmidt 
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number, possibly depending only on Pe=Sc Re over a 
wide range of values. Also, the concentration at 
which the concentration field probability distribution 


function (pdf) peaks is found to be independent of spa- 
tial location. Here, a simple stochastic mixing model 
has been found to reproduce both the measured pa- 
rameter dependences of the mixing rate and the quali- 
tative features concentration Furthermore, the 
model reconciles the observed differences between 
igrd shear oe mixing and the thermal mixing layer 
turbulence without postulating any fundamental 
lerences between the respective mixing processes. 
tne computational model is based on the linear-eddy 
approach, which the author recently introduced as a 
means of modeling scalar transport in configurations 
for which a broad rai of length scales must be re- 
solved. The approach involves the representation of a 
spatially developing flow by stochastic simulation of 
the temporal evolution along a transverse line moving 
with the mean flow. The limitation to one spatial dimen- 
sion allows resolution of all relevant length scales for 
Reynolds numbers of practical interest. The present 
application involves computations for Re of order 
10,000, comparable to experimental conditions. 


102,304 
N90-26905/1/GAR 
(Order as N90-26896/2/GAR, PC — 


Sandia Labs., Livermore, C. 

Advanced Optical Diagnostics in Hypersonic Re- 
search. ( 

R. J. Cattolica. Oct 88 88, 1p 

In Its Summary of Discussions at the Eleventh Meeting 
of the Sandia Cooperative Group on the Aerothermo- 
chemistry of Turbulent Combustion p 42. 


The renewed emphasis on hypersonic research has 
stimulated a resurgence of interest in experimental 
methods for the study of high-speed flows. Improve- 
ment in the physical and chemical models used in 
computational fluid dynamic simulation of hypersonic 
flows requires a modern experimental data base. Opti- 
cal diagnostics provide the capability to make nonin- 
trusive measurements of density, temperature, veloci- 
ty, and species concentration in hypersonic flows. The 
short test time available in hypersonic wind tunnels or 
flight experiments necessitates spectro ic meth- 
‘oducing high signal levels. Fluores- 

on laser or electron-beam exci- 
tation satisfy this requirement. For flight experiments, 
electron-beam excitation offers a number of advan- 
tages over laser excitation that include small device 
size, high electrical efficiency, and multiple-state and 
species-selective excitation. Disadvantages of the 
electron beam fluorescence (EBF) technique included 
a complex excitation mechanism and some limitations 
in high-density applications. Laser fluorescence meth- 
ods (LIF) have been developed extensively in recent 
years for combustion research, but need further ad- 
vances in miniaturization of lasers for application to in- 
flight hr nic combustion and aerodynamic experi- 
ments. Both techniques require a fundamental under- 
standing of the complications introduced by physical 
effects such as energy transfer and quenching of the 
fluorescence signal. With modern electro-optic instru- 
mentation it is now possible to examine in detail the 
influence of these phenomena on EBF and LIF fluores- 
cence spectra in the laboratory and to extend these 
measurement techniques for use in flight research. To 
illustrate some of the research required to develop 
these methods to address issues relevent to hyper- 
sonic flight, examples of experiments on the use of 
€BF and LIF spectroscopy for the measurement of 
nitric oxide concentration are presented 


102,305 
N96-27066/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

ximate Me’ for Calculating Three-Dimen- 
sional —— ic Flow Fields. 
C. J. Ri ind F. jarnette. Aug 90, 26p NAS 


ley, a 
1.60:3018, L-16745, NASA-TP-3018 


An approximate solution technique was developed for 
3-D inviscid, hypersonic flows. The method employs 
Maslen’s explicit pressure equation in addition to the 
assumption of approximate stream surfaces in the 
shock layer. This approximation represents a simplifi- 
cation to Maslen’s asymmetric method. The present 
method presents a tractable procedure for computing 
the inviscid flow over 3-D surfaces at angle of attack. 
The solution procedure involves iteratively changing 
the shock shape in the subsonic-transonic region until 





the correct body shape is obtained. Beyond this 
region, the shock surface is determined using a march- 
ing procedure. Results are presented for a spherically 
blunted cone, paraboloid, and elliptic cone at angle of 
attack. The calculated surface pressures are com- 
pared with e imental data and finite difference so- 
lutions of the Euler equations. Shock shapes and pro- 
files of pressure are also examined. Comparisons indi- 
cate the method adequately predicts shock layer prop- 
erties on blunt bodies in hypersonic flow. The speed of 
the calculations makes the procedure attractive for en- 
gineering design applications. 
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N90-27068/7/GAR PC A07/MF A01 
Wichita State Univ., KS. 

Toward the Optimization of a Non-Diffusing, Two- 
Dimensional S-Shaped Duct. 

Ph.D. Thesis. 

B. J. Kitchen. May 89, 137p IAR-89-3 

Contract DAAL03-87-G-0003 


The design of 2-D, non-diffusing, S-shaped ducts is 
studied with an emphasis on the optimization of duct 
shape, given the duct offset-to-length ratio and gap-to- 
length ratio as design parameters. Offset is defined as 
the cross-stream distance from inlet to exit center- 
lines and gap is defined as the constant radial spacing 
between the curved duct walls. The optimum duct is 
defined as that duct which is least prone to separation. 
Truckenbrodt’s boundary layer integral method, used 
in conjunction with a numerical potential flow program, 
was the means for evaluating the duct flow in terms of 
nearness to separation. To evaluate the results of the 
integral method, an experimental duct was built and 
tested a laser-Doppler anemometry in conjunction 
with a set of static pressure taps along each of the two 
curved walls. A comparison of experimental and com- 
putational results is presented. Duct geometries were 
based on the path that a constant-speed particle 
would follow when subjected to a certain prescribed 
normal acceleration function. Computational studies 
suggested that an S-shaped duct design based on a 
constant-amplitude, constant-frequency normal accel- 
eration function exhibited optimum behavior when the 
first turn was completed in approximately 37 percent of 
the overall horizontal duct length, regardless of the 
value of the offset-to-length ratio. A variable-ampli- 
tude, variable-frequency normal acceleration function 
resulted in a duct of better performance that the above 
described 37 percent duct. However, the general con- 
figurations of the two optimal ducts are similar in that 
the first turn in the S-shaped duct is appreciably sharp- 
er than the second, reverse turn. 


102,307 


N90-27084/4/GAR PC A08/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
9 - Physikalische Ingenieurwissenschaft. 

Numerische Untersuchung der Inkompressibien 
Ebenen Scherschicht Zwischen Zwei Gasen Un- 
terschiedlicher Dichte (Numerical Investigation of 
the incompressible Plane Shear Layer Between 
Two Gases with Different Densities). 

Ph.D. Thesis. 

M. Lummer. 1989, 155p ETN-90-97315 

Text in German. Sponsored by Dfg. 


The plane incompressible shear layer between two 
gases with different density was investigated using 
linear inviscid stability analysis and direct (two-dimen- 
sional) numerical simulation. Flow fields in the x-direc- 
tion which are periodically growing in time, or aperiodi- 
cally growing in space were considered. The stability 
analysis shows that for periodically growing perturba- 
tions the velocity ratio and the density ratio do not 
affect the flow stability, and that for spatially growing 
perturbations the instability clearly increases with de- 
creasing velocity ratio. Simulations show that the evo- 
lution of periodical flow fields depends strongly on the 
initial conditions; the spatially growing flow requires an 
excitation to maintain an unsteady motion. The numeri- 
cal results agree qualitatively with the results of the 
stability analysis. The agreement between the calcula- 
tions and measurements is good for constant density, 
but only crude for variable density. 


102,308 
N90-27650/2/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 





Three-Dimensional Cavity Flow Fields at Subsonic 
and Transonic Speeds. 

E. B. Plentovich. Sep 90, 83p NAS 1.15:4209, L- 
16760, NASA-TM-4209 


An experimental investigation was conducted to 
expand the data base and knowledge of flow fields in 
cavities over the subsonic and transonic speed re- 

imes. A r ular, 3-D cavity was tested over a 

jach number range from 0.30 to 0.95 and at Reynolds 
numbers per foot from 1 x 10 to the 6th power to 4.2 x 
10 to the 6th power. Two sizes of cavities were tested 
with length-to-height ratios (I/h) of 4.4 and 11.7 and 
with rectangular and nonrectangular cross-sections. 
Extensive static pressure data on the model walls 
were obtained and a complete tabulation of the data 
are presented. The boundary layer approaching the 
cavity was turbulent and the thickness was measured 
with a total pressure rake. The static pressure meas- 
urements obtained with the deep cavity configuration 
(\/h = 4.4) at Reynolds numbers greater than 3.0 x 10 
to the 6th power per foot showed large fluctuations 
during the data sampling time. For the deep cavity, at 
lower Reynolds numbers, and for all conditions tested 
with the shallow cavity, the data showed much less un- 
steadiness. Though mean static pressure distributions 
have been used in past cavity analysis at transonic 
free stream conditions, the data presented here indi- 
cates that it is necessary to consider the instantane- 
ous pressure distributions. The data also indicated that 
the shallow peg | static pressure measurements were 

i 


sensitive to the thickness of the boundary layer enter- 
ing the cavity. 
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N90-27652/8/GAR PC A03/MF A01 


Princeton Univ., NJ. Gas Dynamics Lab. 
Dynamics and Control of Fluctuatin 
Loads in the Reattachment Region of a 
Free Shear Layer. 

Semiannual Progress Report, 1 Jan. - 30 Jun. 1990. 
A. J. Smits. 1990, 21p NAS 1.26:184943, NASA-CR- 


184943 
Contract NAG1-1072 


The primary aim is to investigate the mechanisms 
which cause the unsteady wall-pressure fluctuations in 
shock wave turbulent shear layer interactions. The 

secondary aim is to find means to reduce the magni- 
tude of the fluctuating pressure loads by controlling the 
unsteady shock motion. The particular flow proposed 
for study is the unsteady shock wave interaction 
formed in the reattachment zone of a separated super- 
sonic flow. Similar flows are encountered in many 
eer situations, and they are associated with high 

Is of fluctuating wall pressure. Wall pressure fluc- 
tuations were measured in the reattachment region of 
the supersonic free shear layer. The free shear layer 
was formed by the separation of a Mach 2.9 turbulent 
boundary layer from a backward facing step. Reattach- 
ment occurred on a 20 deg ramp. By adjusting the po- 
sition of the ramp, the base pressure was set equal to 
the freestream pressure, and the free shear layer 
formed in the absence of a separation shock. An array 
of flush-mounted, miniature, high-frequency pressure 
transducers was used to make multichannel measure- 
ments of the fluctuating wall pressure in the vicinity of 
the reattachment region. Contrary to previous obser- 
vations of this flow, the reattachment region was found 
to be highly unsteady, and the pressure fluctuations 
were found to be significant. The overall behavior of 
the wall pressure loading is similar in scale and magni- 
tude to the unsteadiness of the wall pressure field in 
compression ramp flows at the same Mach number. 
Rayleigh scattering was used to visualize the instanta- 
neous shock structure in the streamwise and spanwise 
direction. Spanwise wrinkles on the order of half the 
boundary layer thickness were observed. 


Pressure 
personic 
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N90-27654/4/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Comparison of Two Central Difference Schemes 
for Solving the Navier-Stokes Equations. 
C. M. Maksymiuk, R. C. Swanson, and T. H. Pulliam. 
a NAS 1.15:102815, A-90141, NASA-TM- 

1 


Five viscous transonic airfoil cases were computed by 
two significantly different computational fluid dynamics 
codes: An explicit finite-volume algorithm with multi- 
grid, and an implicit finite-difference approximate-fac- 
torization method with Eigenvector diagonalization. 
Both methods are described in detail, and their per- 


formance on the test cases is compared. The codes 
utilized the same grids, turbulence model, and comput- 
er to provide the truest test of the algorithms. The two 
approaches produce very similar results, which, for at- 
tached flows, also agree well with experimental re- 
sults; however, the explicit code is considerably faster. 


102,311 
N90-27655/1/GAR PC A04/MF A01 
a Technologies Research Center, East Hartford, 


Development of a Linearized Unsteady Aerody- 
namic Analysis for Cascade Gust Response Pre- 
dictions. 

Interim Report. 

J. M. Verdon, and K. C. Hall. Jul 90, 65p NAS 
1.26:4308, E-5533, NASA-CR-4308 

Contract NAS3-25425 

Original Contains Color Illustrations. 


A method for predicting the unsteady aerodynamic re- 
sponse of a cascade of airfoils to entropic, vortical, 
and acoustic gust excitations is being developed. 
Here, the unsteady flow is regarded as a small pertur- 
bation of a nonuniform isentropic and _ irrotational 
steady background flow. A splitting technique is used 
to decompose the linearized unsteady velocity into ro- 
tational and irrotational parts leading to equations for 
ihe complex amplitudes of the linearized unsteady en- 
tropy, rotational velocity, and velocity potential that are 
coupled only sequentially. The entropic and rotational 
velocity fluctuations are described by transport equa- 
tions for which closed-form solutions in terms of the 
mean-flow drift and stream functions can be deter- 
mined. The potential fluctuation is described by an in- 
homogeneous convected wave equation in which the 
source term depends on the rotational velocity field, 
and is determined using finite-difference procedures. 
The analytical and numerical techniques used to deter- 
mine the linearized unsteady flow are outlined. Results 
are presented to indicate the status of the solution pro- 
cedure and to demonstrate the impact of blade geom- 
etry and mean blade loading on the aerodynamic re- 
sponse of cascades to vortical gust excitations. The 
analysis described herein leads to very efficient predic- 
tions of cascade unsteady aerodynamic response phe- 
nomena making it useful for turbomachinery aeroelas- 
tic and aeroacoustic design applications. 


102,312 
N90-27657/7/GAR PC A12/MF A02 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 
Aerodynamics of a Linear Oscillating Cascade. 
D. H. Buffum, and S. Fleeter. Aug 90, 265p NAS 
1.15:103250, E-5677, NASA-TM-103250 


The steady and unsteady aerodynamics of a linear os- 
cillating cascade are investigated using experimental 
and computational methods. Experiments are per- 
formed to quantify the torsion mode oscillating cas- 
cade aerodynamics of the NASA Lewis Transonic Os- 
cillating Cascade for subsonic inlet flowfields using two 
methods: simultaneous oscillation of all the cascaded 
airfoils at various values of interblade phase angle, and 
the unsteady aerodynamic influence coefficient tech- 
nique. Analysis of these data and correlation with clas- 
sical linearized unsteady aerodynamic analysis predic- 
tions indicate that the wind tunnel walls enclosing the 
cascade have, in some cases, a detrimental effect on 
the cascade unsteady aerodynamics. An Euler code 
for oscillating cascade aerodynamics is modified to in- 
corporate improved upstream and downstream bound- 
ary conditions and also the unsteady aerodynamic in- 
fluence coefficient technique. The new boundary con- 
ditions are shown to improve the unsteady aerody- 
namic influence coefficient technique. The new bound- 
ary conditions are shown to improve the unsteady aer- 
odynamic predictions of the code, and the computa- 
tional unsteady aerodynamic influence coefficient 
technique is shown to be a viable alternative for calcu- 
lation of oscillating cascade aerodynamics. 


102,313 
N90-27658/5/GAR PC A03/MF A01 
Arizona State Univ., Tempe. 

Near-Wall Modelling of Compressible Turbulent 
Flows. 

Semiannual Progress Report. 

R. M. C. So. 1 Sep 90, 34p NAS 1.26: 186961, 
NASA-CR-186961 

Contract NAG1-1080 


Work was carried out to extend the near-wall models 
formulated for the incompressible Reynolds stress 
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equations to compressible flows. The idea of sp er 


all models involving dissipation rate could be ex- 
pressed in terms of the solenoidal dissipation rate and 
an piapersensg yee ing its transport could be formulat- 
ed to close of compressible Reynolds stress 
equations. The near-wall pry of the dissipation 
rate equation is investigated and its behavior near a 

wall is studied in detail using k-epsilon closure. It is 
found that all existing modelled equations give the 
wrong behavior for the dissipation rate near a wall. im- 
provements are suggested and the resultant behavior 
is found to be in — agreement with near-wall data. 
Furthermore, the present modified k. closure is 

used — calculate a flat plate boundary layer and the 
results are 


properties, 
except in a region very close to the wall. In this region, 
the present k-epsilon closure calculations are in better 
agreement with measurements and direct simulation 
data; in particular, the behavior of the dissipation rate. 


102,314 

N90-27659/3/GAR PC A03/MF A01 
Old Dominion Univ., Norfolk, VA. 

Jet Vortex Generators for Turbulent Flow Separa- 
tion Control. 

Progress Report, period ended 31 May 1990. 


G. Selby, J. Lin, and F. bree Sep 90, 12p NAS 
1.26: 186959, NASA-CR-186959 
Contract NAG1-1071 


A parametric study was performed with jet vortex a 
erators to determine their effectiveness in controlling 
flow separation associated with low speed turbulent 
flow over a two dimensional rearward-facing ramp. Re- 
sults indicate that flow separation control can be ac- 
complished with the level of control achieved being a 
function of jet speed, jet orientation (with respect to 
the free stream direction), and orifice pattern (double 
row of jets vs. single row). Compared to slot blowing, 
jet vortex generators can provide an equivalent level of 
flow control over a larger spanwise region (for con- 


stant jet flow area and speed). 
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N90-27661/9/GAR PC A03/MF A01 
Poitiers Univ. (France). Lab. d’Etudes Aerodynami- 
Etude des Effets de sur la Turbu- 


Supersoniques, Rapport 
Final (Study of the Compressibility Effects on the 
Turbulence of Supersonic Drags). 

Final Report. 

J. P. Bonnet. Dec 89, 37p ETN-90-97448 

Contract DRET-87-034 

Text in French. 


The turbulent drag at supersonic flow conditions is 
characterized. Flow velocities at Mach numbers from 
1.6 to 4.2 are considered. Hot-wire anemometers for 
supersonic wind tunnel tests are developed. The phe- 
nomena relating to the characteristics of the superson- 
ic flow are investigated. The results allowed the valida- 
tion of several calculation codes for compressible flow 
analysis. The results concerning the analysis of float- 
ing and mean fields is presented. 
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N90-27663/5/GAR PC AO5/MF A01 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 


ermodynamique. 

Etude de l’Ecoulement Autour de la Maquette de 
A300 : Resultats de la Troisieme Cam- 
pagne d’ Essais a F2 et aux Resul- 
tats de Caicul ( of the Flow around the Proto- 
type of A300: Results of the Third Test Campaign 
at F2 and Comparison with Calculations). 

C. Gleyzes. Sep 89, 82p CERT-33/5025-29-DERAT, 
ETN-90-97481 

Contract ONERA-3423-AN-131-D 

Text in French. 


The results of the third experiment campaign of a pro- 
totype of the A300 are reported. The experiments were 
performed in the F2 wind tunnel. The laminar boundary 
layers around the A300 are investigated. The results of 
the investigation on the aerodynamic drag showed the 
increase of turbulence induced by the fuselage. Based 
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on the theoretical pressure field, bou woe? tee a calcu- 


lations were performed and compared experimen- 
tal results. friction drag was evaluated and com- 
pared with the wind tunnel tests. 

102,317 

N90-27664/3/GAR PC A04/MF A01 
Centre d’Etudes et de Recherches de Toulouse 
France). 


Limite et Couche de Choc en Ecoulement 
pay nhac — Layer and Shock Layer 


Fina — 


B. Aupoix, and A. Lafon. ade > 72p CERT-31/ 
5005-22-DERAT, ETN-90-97 

Contract DRET-89-022-08 

Text in French. 


A method for calculating the shock layer using Navier- 
Stokes equations is developed. Particular attention is 
given to improving the numerical code in order to 
obtain accuracy in the resolution of the boundary layer 
and to include gas effects. Turbulence models of hy- 
— flow are discussed in terms of ideal gas flows. 
eoretical models are presented and compared, and 
validation experiments are summarized. 


102,318 

N90-27702/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

es p-Ind: juced Static Pressure Errors in Flight- 


‘est Measurements. 
E. K. Parks, R. E. Bach, and D. Tran. Jun 90, 11p 
NAS 1.15:102846, A-90229, NASA-TM-102846 
Presented at the 8th Aiaa Applied Aerodynamics Con- 
ference, Portland, OR, 20-22 Aug. 1990. 


oe lateral flight-test maneuvers of a V/STOL re- 
ch aircraft, large errors in static pressure were ob- 
served. An investigation of the data showed a strong 
correlation of the pressure record with variations in 
sideslip angle. The sensors for both measurements 
were located on a standard air-data nose boom. An 

algorithm based on potential flow over a cylinder that 
was developed to correct the pressure record for side- 
slip-induced errors is described. In order to properly 
apply the correction algorithm, it was necessary to es- 
timate and correct the lag error in the pressure system. 
The method developed for estimating pressure lag is 
based on the coupling of sideslip activity into the static 
ports and can be used as a standard flight-test proce- 
dure. The estimation procedure is discussed and the 
corrected static-pressure record for a typical lateral 
maneuver is presented. It is shown that application of 
the correction algorithm effectively attenuates side- 
slip-induced errors. 


102,319 

N90-27981/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Progress and Challenges in Modeling Turbulent 
Aerodynamic Flows. 

J. G. Marvin. Jul 90, 13p NAS 1.15:102811, A-90133, 
NASA-TM-102811 

Presented at the Symposium on Engineering Turbu- 
lence Modeling and ~ :rmemeaaee Dubrovnik, Yugo- 
slavia, 24-28 Sep. 1990. 


Progress in modeling external aerodynamic flows 
achieved by using computations and experiments de- 
signed to guide turbulence modeling is presented. The 
computational procedures emphasize utilization of the 
Reynolds-averaged Navier-Stokes equations and vari- 
ous statistical modeling approaches. Developments 
for including the influence of compressibility are pro- 
vided; they point up some of the complexities involved 
in modeling high-speed flows. Examples of comple- 
mentary studies that provide the status, limitations, 
and future challenges of modeling for transonic, super- 
sonic, and hypersonic flows are given. 


102,320 
N90-27982/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Implicit Solution of Three-Dimensional internal 
Turbulent Flows. 

V. Michelassi, M. Liou, and L. A. Povinelli. Jul 90, 
45p NAS 1.15:103099, ICOMP-90-13, NASA-TM- 


103099 
NASA-ORDER C-99066-G 


The scalar form of the approximate factorization 
method was used to develop a new code for the solu- 
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tion of three-dimensional internal laminar and turbulent 
compressible flows. The Navier-Stokes equations in 
their Ri veraged form are iterated in time until 
a steady — is reached. Evidence is given to the 
implicit and damping that 
proved to be nureeniate efficient in speeding up con- 
vergence and enhancing the algorithm robustness. A 
conservative treatment of these terms at domain 
boundaries is in order to avoid undesired 
mass and/or momentum artificial fluxes. Turbulence 
effects are accounted for by the ype Bald- 
win-Lomax turbulence model and the q-omega two- 
equation model. For the first, an inv tion on the 
model behavior in case of multiple boundaries is 
formed. The flow in a developing S-duct is then so! 

in the laminar regime at Reynolds number (Re) 790 
and in the turbulent regime at Re=40,000 using the 
Baldwin-Lomax model . The Stanitz elbow is then 
solved using an inviscid version of the same code at 
M(sub inlet)=0.4. Grid dependence and convergence 
rate are investigated showing that for this solver the 
implicit damping scheme may play a critical role for 
conv nce characteristics. The same flow at 
Re= = x10(exp 6) is solved with the Baldwin-Lomax 
and the q-omega models. Both approaches showed 
po ar oty agreement with experiments, although the 
q-omega | is slightly more accurate. 


N96-27983/7/GAR PC A03/MF A01 
National Aeronautics and ce Administration, 
Cleveland, OH. Lewis Research iter. 

improved K-Epsilon Model for Near-Wall Turbu- 
lence and Comparison with Direct Numerical Simu- 


lation. 

T. H. Shih. Aug 90, A eae 15:103221, ICOMP- 
90-16, NASA-TM- 10322 

NASA ORDER .99066.G 

Sponsored in part by Stanford Univ., CA. 


An improved k-epsilon model for low Reynolds number 
turbulence near a wall is presented. near-wall as- 
ymptotic behavior of the eddy viscosity and the pres- 
sure tran term in the turbulent kinetic ene —7 
equation is wens oe Based on this analysis, a I- 
fied eddy vi model, having correct near-wall be- 
havior, is suggested, and a model for the pressure 
transport term in the k-equation is proposed. In addi- 
tion, a modeled dissipation rate equation is reformulat- 
ed. Fully developed channel flows were used for 
model testing. The calculations using various k-epsilon 
models are compared with direct numerical simula- 
tions. The results show that the present k-epsilon 
model performs well in predicting the behavior of near- 
wall turbulence. Significant improvement over previous 
k-epsilon models is obtained. 


102,322 

N90-27985/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Numerical Solution for Velocity-Derivative 
Skewness of a Low-Rey Decaying 
Navier-Stokes Flow. 

R. G. Deissler. Jun 90, 10p NAS 1.15:103186, E- 
5568, NASA-TM-103186 


The variation of the velocity-derivative skewness of a 
Navier-Stokes flow as the Reynolds number 
toward zero is calculated numerically. The value of the 
skewness, which has been somewhat controversial, is 
shown to become small at low Reynolds numbers. 





102,323 

N90-27987/8/GAR PC A05/MF A01 
Technische Hochschule Darmstadt coon F.R. a. 
Diskretisierung der Dreidimen 
chichtgleichungen (Discretization of ne Three Di Di- 
-~ ee | Boundary Layer Equations). 

1988, 96p ET N-90-97292 

Text in German. 


A discretization process of the stationary three dimen- 
sional incompressible laminar boundary layer equa- 
tions is presented for a wing or a similar body, The so- 
lution was calculated at each point of the surface by an 
iteration algorithm. The appearing quadratic parts of 
the differential equation were linearized by the discreti- 
zation. The continuity equation was integrated so that 
the velocity perpendicular to the wall does not appear 
— a discretization with finite elements was real- 
iz 


102,32: 


NO0-27988/6/GAR PC A07/MF A01 


Technische Univ. Berlin (Germany, F.R.). Fachbereich 
9 - Physikalische sen ge rene 

Loesung der Oseenschen Differen- 

Drehenden 


ung des Quer 
— inders bei ( Resolution of the 
Oseens Differential Equation of Inclined Turning 


Cylinder with Gliding). 

Ph.D. Thesis. 

G. Atefi. 1990, 141p ETN-90-97316 
Text in German. 


The linearized Navier Stokes equation and the conti- 
nuity equations are reduced solved by means of 
two differential equations of the second order. The bi- 
harmonic problem obtained gives the velocity compo- 
nents. The limit value problem for the flow around a 
cylinder and the linear system for the integration con- 
stants were solved numerically. It was proved that no 

arises for low Reynolds numbers and the flow 

depends strongly on the boundary surface fac- 
tors, and its influence on the flow velocity increases 
with the Reynolds number. The gliding factor has a 
weak effect on the pressure and total resistance but 
influences the friction resistance. 
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N90-27989/4/GAR PC A13/MF A02 
von Karman Inst. for Fluid Dynamics, Rhode-Saint- 


Genese ————. 
| Fluid Dynamics, Volume 1. 
1990, 284p VKI-LS-1990-03-V-1 
Lecture Series Held in Rhode-Saint-Genese, Belgium, 
5-9 Mar. 1990. 


No abstract available. 
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N90-27990/2/GAR 
(Order as N90-27989/4/GAR, PC A13/MF 


A02) 
Washington Univ., Seattle. 
Hyperbolic Conservation Laws and Numerical 


R. J. Leveque. 1990, 1 
Contracts NCA2- 185, NS DMS-86-57319 
In Vki, Computational Fluid Dynamics, Volume 1 142 p. 


The mathematical structure of hyperbolic systems and 
the scalar equation case of conservation laws are dis- 
cussed. Linear, nonlinear systems and the Riemann 
problem for the Euler equations are also studied. The 
numerical methods for conservation laws are present- 
ed in a nonstandard manner which leads to large time 
steps ayer my and computations on irregular 
grids. The solution of conservation laws with stiff 
source terms is examined. 


102,327 


N90-27991/0/GAR 
(Order as N90-27989/4/GAR, PC A1 02) MF 


Chalmers Univ. of Technology, Goeteborg (Sweden) 
Dept. of Mathematics. 

Streamline Diffusion Finite Element Method for 
Compressible and incompressible Fluid Flow. 

C. Johnson. 1990, 70p 

in Vki, Computational Fluid Dynamics, Volume 1 70 p. 


The streamline diffusion finite element method is ap- 
plied as a general method for hyperbolic type prob- 
lems including convection-dominated scalar convec- 
tion-diffusion problems, the incompressible Euler and 
Navier-Stokes uations, and the incompressible 
Euler equations. Results on adaptive forms of the 
streamline diffusion, based on a priori estimates are 
included. A form of the streamline diffusion method for 
time-dependent problems, using space-time finite ele- 
ments oriented along characteristics, is presented. 
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N90-27993/6/GAR PC A13/MF A02 
von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium). 

Computational Fluid Dynamics, Volume 2. 

1990, 293p VKI-LS-1990-03-V-2 

Lecture Series Held in Rhode-Saint-Genese, Belgium, 
5-9 Mar. 1990. 


No abstract available. 
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102,329 
N96-27994/4/GAR 
(Order as N90-27993/6/GAR, PC A13/ME 
02 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
ees Grids and Solvers. 

T. J. Barth. 1990, 66p 

In Vki, Computational Fluid Dynamics, Volume 2 66 p. 


The fundamentals and the state-of-the-art technol 

for unstructured grids and solvers are highlighted. 
gorithms and techniques pertinent to mesh generation 
are discussed. It is shown that grid generation and grid 
manipulation schemes rely on fast multidimensional 
searching. Flow solution techniques for the Euler 
equations, which can be derived from the integral form 
of the equations are discussed. Sample calculations 
are also provided. 


102,330 
N90-27995/1/GAR 
(Order as N90-27993/6/GAR, PC A13/MF 


A02) 
Michigan Univ., Ann Arbor. 
Towards a Genuinely Multi-Dimensional Upwind 
Scheme. 


K. G. Powell, B. Vanieer, and P. L. Roe. 1990, 55p 
In Vki, Computational Fluid Dynamics, Volume 2 55 p. 
Sponsored by NASA. Langley Research Center; NSF; 
and Mcdonnell Aircraft CO. 


Methods of incorporating multi-dimensional ideas into 
algorithms for the solution of Euler equations are pre- 
sented. Three schemes are developed and tested: a 
scheme based on a downwind distribution, a scheme 
based on a rotated Riemann solver and a scheme 
based on a generalized Riemann solver. The schemes 
show an improvement over first-order, grid-aligned 
upwind schemes, but the higher-order performance is 
less impressive. An outlook for the future of multi-di- 
mensional upwind schemes is given. 


102,331 
N90-27996/9/GAR 
(Order as N90-27993/6/GAR, PC A13/MF 

A 


02) 
Michigan Univ., Ann Arbor. 
Computation of Compressible, Vortical Flows. 
K. G. Powell. 1990,  - 
In Vki, Computational Fluid Dynamics, Volume 2 30 p. 


Finite volume solutions of the Euler equations for com- 
pressible, vortical flows are shown to follow the trends 
of analytical solutions for compressible, viscous flow 
rather than compressible, inviscid flow. A quadtree- 
based adaptive-refinement scheme is used. High-res- 
olution solutions for simple vortical flows are obtained. 
Similarity solutions for the inviscid and high-Reynolds- 
number viscous cases are used. Insight into properties 
of the Euler solutions is gained. 


102,332 
N90-27998/5/GAR 
(Order as N90-27993/6/GAR, PC A13/MF 
A02 


) 
Ecole Nationale Superieure d’Arts et Metiers, Paris 
(France). 
Difference Methods for Hyperbolic Problems with 
Emphasis on Space-Centered Approximations. 
A. Lerat. 1990, 90p 
In Vki, Computational Fiuid Dynamics, Volume 2 90 p. 
Prepared in Cooperation with Onera, Paris, France. 


Most of the available schemes for solving hyperbolic 
systems of conservation laws are discussed in a gen- 
eral framework for one-dimensional problems. The 
general scheme is constructed and its accuracy is 
studied. Examples of explicit and implicit schemes are 
presented. A linear analysis performed leads to gener- 
al conditions for solvability, L(sub 2) - stability, dissipa- 
tion and good resolution properties for the algebraic 
systems associated to implicit approximations. The 
total variation diminishing system is considered for a 
single nonlinear conservation law. Results concerning 
the satisfaction of a discrete entropy inequality for sys- 
tems are presented. 


102,333 
N90-27999/3/GAR 
(Order as N90-27993/6/GAR, PC A13/MF 
A02) 


Ecole Nationale Superieure d’Arts et Metiers, Paris 
(France). 


Efficient Solution of the Steady Euler Equations 
with a Centered implicit Method. 

A. Lerat, and J. Sides. 1990, 22p 

In Vki, Computational Fluid Cpnmelie: Volume 2 22 p. 
Repr. From Numerical Methods for Fluid Dynamics 2 
(Morton and Baines, Clarendon Press, Oxford, Eng- 
land), 1988 p 65-86. 


A centered Euler solver is described, which is based 
on an implicit method of second order ho mre” 9 and 
can approximate steady weak solutions without artifi- 
cial viscosity. The method is presented in one space 
dimension and extended to two dimensions. The accu- 
racy obtained at steady state is discussed. Applica- 
tions to transonic ai ics concerning the inter- 
nal flow in a channel with a bump and several external 
— over an airfoil at low and high angles of attack 
en. The efficiency and the See oe ca- 
pabiltties ities of the method are demonstrated 


102,334 
N90-28000/9/GAR 
(Order as N90-27993/6/GAR, PC A13/MF 
A02 


) 
von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium). 

Fluctuation Splitting for Multidimensional Convec- 
tion Problems: An Alternative to Finite Volume and 
Finite Element Methods. 

. Deconinck, R. Struijs, and P. L. Roe. 1990, 63p 
Contract EEC-AER 10-0003-C 
In Its Computational Fluid Dynamics, Volume 2 63 p. 
Submitted for Publication. Also Presented at the 
Icnmfd Conference, Oxford, England, Jul. 1990. 


Two-dimensional conservation laws are considered. 
The fluctuation splitting is described in one space di- 
mension and in two dimensions. The mathematical 
structures encountered is richer and subtler than in 
one dimension. The effect of the inclusion of the two- 
dimensional wave model is shown. Nonlinear equa- 
tions and the relationship with classical finite volume 
and streamline upwind finite element methods are dis- 
cussed. Conclusions for systems of equations like the 
Euler equations are drawn. 


102,335 
N90-28002/5/GAR 
(Order as N90-28001/7/GAR, PC — 


03) 
a Univ., Brussels (Belgium). Dept. of Fluid Mechan- 


Analysis of Flow Models: From Navier-Stokes to 
Potential Flow Equations. 

C. Hirsch. 1990, 63p 

In Vki, Computational Fluid Dynamics for Industrial 
Flows 63 p. 


In the scope of the 1990-04 lecture series on the com- 
putational fluid dynamics, different flow models are 
analyzed. Laminar flows can be resolved by the 
Navier-Stokes model with the addition of empirical in- 
formation on the dependence of viscosity and heat 
conductivity coefficients. All other models are limited 
by either empirical knowledge about turbulence, as for 
the Reynolds averaged Navier-Stokes equations, or by 
some approximations. Thin shear layer models are 
valid if no severe viscous separated regions exist and 
similarly are limited by the presence of streamwise 
separation. inviscid flow models provide a valid ap- 
proximation far from solid walls or when the influence 
of boundary layers can be neglected. It remains a valid 
and economical model for subsonic flows and for 
shock-free supercritical flows. The introduction of non- 
isentropic corrections leads to shock predictions close 
to those obtained with Euler models. 


102,336 
N90-28003/3/GAR 
(Order as N90-28001/7/GAR, PC —s A 


Vrije Univ., Brussels (Belgium). Dept. of Fluid Mechan- 
ics. 

Discretization Methods for the incompressible 
Navier-Stokes Equations. 

C. Hirsch. 1990, 43p 

In Vki, Computational Fluid Dynamics for Industrial 
Flows 43 p. 


In the scope of the 1990-04 lecture series on the com- 
putational fluid dynamics, methods for discretizing in- 
compressible Navier-Stokes equations are analyzed. 
Flows that are not dominated by density variations are 
considered under incompressibility. Strictly incom- 
pressible and weakly compressible flows are dis- 
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cussed. The Boussinesq approximation, the Poisson 
ithematical 


and conditions presented. The pseudo- 
method for the ion of station- 

ary incompressible flows is examined. The choice of 
discretization between centered or upwind 


(Order as N90-28001/7/GAR, PC waar 

) 

Vrije Univ., Brussels (Belgium). Dept. of Fluid Mechan- 
ics. 


Introduction to Turbulence Modelis. 

C. Hirsch. 1990, 19p 

In Vki, Computational Fluid Dynamics for Industrial 
Flows 19 p. 


phew eg cheney sy nngoryeig 
tional fluid dynamics, models for solving turbulent 
The turbulence i 


mulations of algebraic are 

equation model, which is based on transport 

for some basic properties, are presented. 
102,338 

N90-28005/8/GAR 


(Order as N90-28001/7/GAR, PC A19/MF 
A03) 


Polyflow S.A. (Belgium). 
Theoretical Background. 

M. J. Crochet. 1990, 56p 

in Wii, Computational Fluid Dynamics for Industrial 
56 p. 


In the scope of the 1990-04 lecture series on computa- 
tional fluid dynamics, a finite element program is de- 
scribed. POLYFLOW was designed for the analysis of 
industrial processes dominated by nonlinear viscous 
and viscoelastic effects. It is based on the 
er arta together 
with phenomenological or theoretical models 


or kinetic 
for describing the rheological behavior of the fluid. The 
theoretical background, necessary to understand the 
models, and numerical techniques used in POLY- 
FLOW, are provided. The governing equations, their 
finite element formulations and the solution proce- 
dures are sum ‘ 


GAR 
(Order as N90-28001/7/GAR, PC — 
Concentration Heat and Momentum Ltd., London 


(England). 

Gun’ 

N. Fueyo. 1 

In Vki, p aaow th Fluid Dynamics for Industrial 
Flows 43 p. 


In the scope of the 1990-04 lecture series on computa- 
fluid dynamics, a tion code named 
PHOENICS is presented. An pees of the main 
computational techniques used in PHOENICS is given. 
The modeling features available to the user are shown. 
PHOENICS is based on the finite volume method and 
has three different steps which are described: discreti- 
zation, integration of each differential equation for 
each cell and solution of each set of al equa- 
tions. Improvements to help dictionaries and new 
manuals are suggested. 


102,340 
N90-28007/4/GAR 
(Order as N90-28001/7/GAR, PC she 


Laboratoire National d’Hydraulique, Chatou (France). 
poo a Method for Turbulent Incompress- 
i iw. 


J. Chabard. 1990, 137p 
In Vki, ‘Computational Fluid Dynamics for Industrial 
Flows 137 p. 


In the scope of the 1990-04 lecture series on computa- 
tional fluid dynamics, the solution of incompressible 
Navier-Stokes equation is presented. A computational 
code, named N sub 3 S, was developed for solving 
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internal flows, turbomachinery flows, thermal hydrau- 
lics, external flows and flows in tube bundles. The main 
features and the experience a in the field of nu- 
merical N sub 3 S code are 


finite element discretization are discussed. The resolu- 
idk &t Reser, syeteme end tho methods empleyad oro 
included. 
102,341 
N96-28008/2/GAR 

(Order 


as N90-28001/7/GAR, PC A19/MF 
A03) 


Creare, Inc., Hanover, 
FLUENT and PLUENT/BFC CFD Computer Pro- 


8 R. Patel. 1990, 64p 
In Vki, Computational 
Flows 64 p. 

poe ate gate nn ate ame om 


Sonusmen ELUENT end LUE! 7BFC codes are 
well-suited for simulating turbulent flows encountered 
in industrial applications. The numerical schemes in 

these codes are first and/or second order accurate. 
Tunes cubebnines clamp tener cb, sn models 
to simulate a variety of flows. The NE code, well- 


Fluid Dynamics for Industrial 


suited for the laminar transitional flow computa- 
tions is outlined. It is a finite element code and uses 
pseudo-spectral formulations. 
102,342 
N96-28009/0/GAR PC A03/MF AO1 
National Aeronautics and ice Administration, 
Cleveland, OH. Lewis Research er 

ig of Near-Wall 

.H. , and N. N. Mansour. 1990, 1 NAS 

15:1 03222, ICOMP-90-0017, NASA-TM-103222 
NASA ORDER C-99066-G 


Presented at the International Symposium on Engi- 
neering Turbulence Modeling and Measurements, Du- 
brovnik, Yugoslavia, 24-28 Sep. 1990. 


An improved k-epsilon model and a second order clo- 
sure model is presented for low R number tur- 


Reynolds stress equations to have proper near wall 
behavior. A dissipation rate equation for the turbulent 
kinetic energy is also reformulated. The proposed 
models satisfy realizability and will not luce unphy- 
sical behavior. Fully developed channel flows are used 
for model testi calculations are compared with 
ical simulations. It is shown that the 
present models, both the k-epsilon model and the 
second order closure model, perform well in predicting 
the behavior of the near wall turbulence. Significant im- 
provements over previous models are obtained. 


102,343 
N96-28010/8/GAR PC A04/MF A01 
Max-Planck-inst. fuer Stroemungsforschung, Goettin- 


(Germany, F.R.). 
bei Transsonischer 
fil-Wechselwirkung Formation of 
— in a Transonic Vorten-Proftie Inter- 


Thesis. 
U. Schievelbusch. Jan 90, 58p MPIS-3/1990 
Text in German. 


Mechanisms of the formation of downstream shock 
waves (transonic waves) by vortex-profile interaction 
in a transonic flow were investigated. The 

was on the determination of the conditions for the for- 
mation of shock waves during the decay of a subsonic 
region formed in the vortex-profile interaction. It is 
py ie en mg ce ns eran ho 
only for vortices turning toward the 
produced for vortices turning in 
During experiments several parameters of orofile:f flow 
and vortices were Fase ame 

cftaiaienie eomss wane tee 
of transonic waves were developed and experimental- 
ly verified. 


102,344 
N96-28011/6/GAR 


12 VOL. 91, No. 2 


PC A07/MF A01 


Centre Univ. de my Marseille (France). Inst. de 
Mecanique Statistique de la Turbulence. 

Convection Thermique Turbulente dans les Ca- 
vites en Rotation. Velone 1: Rapport de Synthese 
Finale (Turbulent Thermal Convection in Rotating 


eport. 
R. Schiestel, and T. Rezoug. Nov 89, 137p ETN-90- 


97433 
Contract DRET-87-082 
Text in French. 


The numerical simulation of the turbulent flow in rotat- 
ing cavities is studied. This flow configuration is found 
in turbomachines. The improvement of the stability of 
the numerical calculation code is considered. A k-epsi- 
lon model is used and the qualitative description of the 
mean fields for rotating cavities with axial flow is given. 
The case of rotating cavities with radial exit flow and 
heated side walls was also discussed on the basis of 
the k-epsilon model. The need for a realistic descrip- 
tion of the Ekmann sublayer is stressed. 


102,345 

N90-28012/4/GAR PC A08/MF A01 
Centre Univ. de —— Marseille (France). Inst. de 
pa la Turbulence. 

Convection Thermique Turbulente dans les Ca- 
vites en Rotation. nell 2: Rapport de Synthese 
Finale (Turbulent * sens Convection in Rotating 


leport. 
a Schiestel, and T. Rezoug. Nov 89, 165p ETN-90- 


97434 
Contract DRET-87-082 
Text in French. 


The numerical simulation of the turbulent flow in rotat- 
ing cavities is studied. This flow configuration is found 
in turbomachines. The improvement of the stability of 
the numerical calculation code is considered. A model 
K-E is used and the qualitative as of the mean 
fields for rotating cavities with axial flow is given. The 
case of rotating cavities with radial exit flow and 
heated side walls was also discussed on the basis of 
the K-E model. The need for a realistic description of 
the Ekman sub-layer is stressed. Equations and plots 
are presented. 


102,346 

N90-28013/2/GAR PC A06/MF A01 

— Univ. (France). Inst. de Mecanique des 
uides. 

Etude Experimentale de la Couche Limite Insta- 

tionnaire sur Une Plaque Plane Oscillante. Optimis- 

ation et Validation d’UN Code de Calcul de Cou- 

plage Ecoulement Potentiel/Couche Limite Autour 

d’Une Plaque Plane et d’UN Profil Oscillant, Rap- 


de Synth (Experimental St of an Unst 
Layer on an Oscillati ine Plate. Op’ 
mization and Validation of Calculation Code for the 


of the Potential Flow/Boundary Layer 
Cou in the Neighborhood of a Plane Plate and 
an Oscillating Profile). 

Final Report. 

P. Favier, C. Maresca, J. ren g A ¢ Renon, and A. 
Agnes. Jan 90, 101p ETN-90-9743 
Contract DRET-87-272 
Text in French. 


The analysis and the numerical modeling of the devel- 
opment of an unsteady boundary layer is presented. A 
laser velocimeter, using fiber optics technology, is de- 
veloped. The velocity profiles in the unsteady bounda- 
ty layer near the moving wall are obtained. Experimen- 
tal data is used for comparing calculation models and 
——e the calculation code. The experimental 

i e wind tunnel tests, the instrumentation and 
the measurement techniques are described. 


102,347 
N90-28015/7/GAR PC A03/MF A01 
Poitiers Univ. (France). Lab. d’Etudes Aerodynami- 


ues. 

Calculs d’Ecoulements + meme ag Visqueux 

Bidimensionnels iInstationnaires Par Methode 

gm Rapport Final (Calculation of Unsteady 
© Dimensional Viscous incompressible Flows 

b y Spectral Methods). 

inal Report. 

A. Farcy, and T. Alziaryderoquefort. Dec 89, 41p 

ETN-90-97449 

Contract DRET-87-034 

Text in French. 





A method for solving Navier-Stokes equations in the 
case of unsteady and incompressible flows is studied. 
The spectral decomposition of the parameters de- 
pending on pressure and speed is performed. The 
problem of flows showing nil divergence in the velocity 
fields is considered. The calculation of a two dimen- 
sional flow around a wing profile is performed. A cou- 
—- algorithm ensuring the continuity of the velocity 
and its gradient was devel and tested. The 
results show that the velocity fields satisfying the in- 
compressibility conditions can be coupled, but the 
pressure is calculated separately in each field. 


102,348 


N90-28016/5/GAR PC A04/MF A01 
Paris-6 Univ. (France). Lab. de Modelisation en Me- 
canique. 

Constitutive Laws for Discrete Velocity Models of 
Gas (Continued). 

R. a and F. Coulouvrat. 15 Dec 89, 63p ETN- 
90-97451 

Contract DRET-88-1355 

In English and French. 


The results of a research program relating to discrete 
models of the Boltzmann equation are discussed. The 
publications issued from these investigations are 
given. T concern the following topics: consitutive 
laws for discrete velocity models of gas, the initial 
value problem in the discrete kinetic theory, construc- 
tion, using Macsyma, of exact solutions, global solu- 
tions of Broadwell equations for partial negative initial 
values, one dimensional model, and shock wave simu- 
lation by a deterministic lattice-gas automation. 


102,349 


N90-28018/1/GAR 
(Order as N90-28017/3/GAR, PC ny 3 
1) 


CEA Centre d’Etudes de Limeil, Villeneuve-Saint- 
Georges (France). Service Mathematiques Appli- 
quees. 

Vers un Schema Bidimensionne! de Type Godunov 
Anisotrope (Towards a Two Dimensional Code of 
Anisotropic Godunov Type). 

B. Meltz, and J. K. Dukowicz. 1987, 25p 

Text in French. In Lani, Towards a Two Dimensional 
Scheme of Anisotropic Godunov Type. On the Calcu- 
lation of the Velocity of the Nodes in the Multidimen- 
sional Lagrangian Codes 25 p. 


A two dimensional code of Godunov type is developed 
for solving gas dynamic equations. In the Godunov 
type code interaction between neighbor meshes are 
analyzed by using a Riemann problem solution. Spe- 
cial attention is given to the problem of anisotropy: the 
scheme gives different responses depending on the 
orientation of the meshes. The analysis is performed 
under Lagrangian concepts for a two dimensional 
system of order 1. Possible extensions of the scheme 
are considered. 


102,350 


N90-28019/9/GAR 
(Order as N90-28017/3/GAR, PC meen 


Los Alamos National Lab., NM. 

Calcul des Vitesses des Noeuds dans les Codes 
Multidimensionnels _Lagrangiens (Calculation of 
the Velocity of the Nodes in the Multidimensional 
Lagrangian Codes). 

J. K. Dukowicz, and B. Meltz. 1987, 38p 

In French; English Summary. In Its Towards a Two Di- 
mensional Scheme of Anisotropic Godunov Type. On 
the Calculation of the Velocity of the Nodes in the Mul- 
tidimensional Lagrangian Codes 38 p. 


The apparent paradox of multidimensional Lagrangian 
codes experiencing mesh tangling on one dimensional 
irrotational flows is investigated. The cause to the gen- 
eration of —— vorticity by a nonuniform mesh is 
discussed. Two methods of constructing Lagrangian 
velocities by removing, or filtering out, the spurious 
vorticity, rather than by the introduction of artificial vis- 
cosity, are proposed. 


102,351 


N90-28020/7/GAR PC A04/MF A01 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Infor- 
matique. 





R Finis des Equations 
d’Euler Par Une position Cineti- 
que des Flux: Etude de I’Auto- du 
lage et Domaine de Final 1/ 
334 (Solution of E 
cambectin of he Howe Sado ew Saae 
Se ee eae oe 

i 


eport. 
F. Bourdel. Jan 90, 71p CERT-1/334700-DERI-GAN, 


-90- 
Contract DRET-89-002-10 
Text in French. 


The method of kinetic decomposition of flows was ap- 
plied in three dimensional flow analysis. A Galerkin 
type approximation is used for solving Euler equations. 
In order to improve performances, a strategy for the 
= adaptation of the grids and/or the calculation field 

is developed. Entropy concepts and the be peingonte 
of the finite elements method (space/time) are u: 


PC AOS/MF A01 
(France). Dept. d’Etudes et de Recherches en Aeroth- 


Resolution de Equation eS 
dimensionne! et 
ode de Galerkin A a les ene de Chebi- 
chev: Le Code 
feld Equation for Dimensional Incompress- 
ible Flow Using Galerkin Method and Chebichev 


P lals: The Cocip Code). 

G. is. Nov 89, 82p CERT-46/5618-34-DERAT, 
ETN-90-97482 

Text in French. 


The stability of an incompressible laminar boundary 
layer is investigated by the determination of the spec- 
trum of 4th order differential operator, called the Orr- 
Sommerfeld operator. The spectral analysis is per- 
formed by using Chebichev polynomials and a Galer- 
kin method. The results of the comparison with an ex- 
isting code are presented and the limits and advan- 
tages of the proposed code are discussed. 


102,353 

N90-28023/1/GAR PC A04/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Etude Experimentale de la Turbulence Hi 

en Rotation et Deformation, Be mol de 

Finale (Experimental Study of Homogeneous Tur- 
bulence under Rotation and Deformation Modes). 
Final Report. 

O. Leuchter, and P. Geffr ery, Nw 90 89, on ONERA- 
RSF-12/1145-AY-170A, 

Contract DRET-88-34-001 

In English and French. 


The effect of a shear flow on a homogeneous turbulent 
flow is investigated. The shearing mode is obtained by 
superi a a plane strain to the rotation. It is 
pe a the ee of the mean field of shear is 

of the turbulent field. Suitable homogene- 
ity y coiiens are obtained for the shearing value equal 
to 1.5. Hot wire probes were 
Reynolds stresses, spectral distributions and the cor- 
responding integrals. The results are in good agree- 
ment oy the expected values calculated using the 


102,354 
N90-28024/9/GAR PC A08/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 
Etude Numerique de la Turbulence en Presence de 
Parois, a de bp Finale (Numerical 
be bes Turbulence in the Presence of Walls). 

inal Report. 
K. Dang. Nov 89, =_ ONERA-RSF-15/3419-AY- 
114A, ETN-90-974: 
Contract ORET-8: 04-001 
In English and French. 


Numerical simulations of turbulent channel flows with 
R equal to 100 were performed. Unsteady Navier- 
Stokes equations are applied to the case of an incom- 
pressible fluid using a finite element method of 4th 
order. The results are satisfactory for statical moments 
of order inferior or equal to 3. However, the results are 
not satisfactory for obtaining the floating field of the 
wall pressure. Methods for suppressing two undesir- 
able pressure modes are proposed. Simulations of un- 


ied for determining. 


steady flows with spatial changes are shown to be 
possible. 


102,355 
N96-28025/6/GAR PC A06/MF A01 
Office National d’Etudes et de Recherches Aerospa- 


Etude Experimentae dela Turbulence Homogene 
Edqnm, Rapport de Synthese Finale Exp 

Study of the Effects of Rotation on 

ous Turbulence. Comparison ~ the Edqnm 


Final 2 

O. Leuchter, L. and P. Geffroy. Feb 89, 
} — ONERAASEAT 1/1 145-AY-166A, ETN-90- 
Contract DRET-87-34-001 

Text in French. 


Experiments are performed in a rotating system with 
variable velocity of rotation and a turbulence generator 

capable of generating different initial turbulent fields. A 
hot wire anemometer is applied. Measurements of 


R stresses, integral scales, and the corre- 
ing distributions are performed. The in- 
is turbulence is 


generat 
anisotropic conditions and on the utilization of the 
EDONM 2 spectral model is presented. 


102,356 

PBS1-110924/GAR PC E06/MF E06 

(Prana preneenanens de Recherches, Saint-Louis 
rance). 

Modelisation d’Interactions Pale/Tourbillon (Mod- 

eling of Blade/Rotation Interactions) (Modellieur- 

ung von Rotorbiatt/Wirbel-W: 

Final rept. 

P. Gnemmi, J. Haertig, and C. Johe. 24 May 89, 62p 

ISL-R-107/89 

Text in French; summaries in German and English. 

Sponsored Direction des Recherches, Etudes et 

Techniques, Paris (France). Centre de Documentation 

de l’Armement. 


First, a two-dimensional calculation method of the 
‘ideal liquid’ type is carried out to determine the tempo- 
ral evolution of the lift coefficient of a profile subjected 
to the influence of incidental rotations. Next, a three- 
dimensional expansion is proposed, based on the 
same analytical results, which would also allow the 
of arrow shaped profiles. A comparison of the 

vache ay oe carried out in a hydrodynamic 
chanel rms the validity of the two-dimensional 
program as long as the mat intense rotation does not 
come too close to the profile, and makes it possible to 
validate the three-dimensional calculations without 


‘ee-dimensional program 
is adapted to the modeling of an interaction between a 
helicopter blade and a fixed rotation curve. Four inter- 
action configurations, for which the characteristics of 
the rotation curves turned out to be a determining ele- 
ment, are treated for a single example of flight condi- 
tions for a simplified propeller. 


102,357 
PB91-111211/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 


— Behind a ube. 

F. Seiler, J. Srulijes, and G. Mathieu. 17 Jul 89, 15p 
ISL-CO-225/89 
Presented at the International vy A ore (17th) on 
Shock Waves and Shock Tubes, lehem, PA., July 
17-21, 1989. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de |l’Armement. 


The influence of turbulent boundary layer growth on 
flow formation in the driven gas of a shock tube with 
circular cross section was investigated theoretically as 
well as experimentally. The boundary-layer-disturbed 
velocity field downstream of the shock wave was char- 
acterized by a potential function that in a shock fixed 
coordinate be pees describes the post-shock velocity 
field by small perturbations of the Rankine-Hugoniot 
velocity. For the boundary layer the authors applied 
the well-known boundary layer theory of Mirels with a 
velocity profile depending on the exponent of 1/7. For 
comparing the solutions of the theoretical model with 

experimental data the streamwise tlow velocity was 
measured at different distances from the shock tube 


102,360 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


wall using the Laser-Doppler-Velocimeter of Smeets 
= 


Univ. tl f R.). inet. A fuer Machanti 
turbulenter 


H. Fasel, H. Bestek, A. Thumm, and W. Woiz. 28 
Feb 90, 7 
Contract BMFT LFK 8611/3 

In German. With 61 refs., 13 figs. 


to i turbulent 

numbers. For these direct numerical 

simulations of spatially disturbance waves in 

numerical methods forthe solution of the complete 2D 

numerical methods 2D 
es compressible flow 


sible to ye the 3D nonlinear transition phe- 
lay (orig). ye. .) (Copyright (c) 1990 by 
FIZ. Citation no. 90:081845) 


102,359 

TIB/A90-81957/GAR 

Lope men a Darmstadt (Germany, F.R.) 
: 

fahren WINKOR und ONLKOR im Vergleich mit den 
klassischen Korrekturen. (Testing of two new wind 
tunnel WINKOR and 
oa in with classical correc- 


). 
W. Moeller. 12 Nov 89, 131p 
Contract DFG Ew 17/3-2 
In German. Technische Hochschule Darmstadt, Aero- 
lg t alny Messtechnik. Bericht, no. A 62/89, With 
77 1 


For the calculation of wind tunnel interference factors 


these measurements i 
o- (orig.). (TIB: RO 301 1(62).) (Copyright (c) 1990 by 
Z. Citation no. 90: 081957.) 


102,360 

TIB/A90-81977/GAR PC E07 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen 

Numerische instationaerer Profilum- 
pets rn ory (Numerical simulation of non-steady 


os bring 


ing). 
ic Devbeuien 22 Feb 89, 73p 
In German. 
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AERONAUTICS & AERODYNAMICS 
Aerodynamics 


The study covers two-dimensional unsteady flows 
around wing profiles for Reynolds numbers between 
5x10 (3) and 2x10 (4) . The complete Navier-Stokes 
equations are numerically solved. An explicit Runge- 
Kutta process is used for time integration. Different 
central location discretizations, including one devel- 
oped by Hall for the Euler equations and expanded in 
this study for the Navier-Stokes equations, are dis- 
cussed relative to their break-off errors and contrasted 
in example calculations. The typical artificial numerical 
damping for central schemes is of particular impor- 
tance, and its influence on the accuracy of the solution 
is examined. The results of calculations with different 
or resolutions are compared with experimental data. 
orig.). (TIB: DR ow (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081977. 


102,361 

TIB/A90-81997/GAR PC E07 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen. 


Gestoerte kompressibie Plattennachiaeufe. (Per- 
turbed ~~ ones plate wakes). 

Diss. (Dr.-Ing). 

WwW. Althaus. 2 22 Feb 89, 86p 

In German. 


The perturbed compressible wake of a flat plate sub- 
jected to —— flow, whose surface was made 
either or rough by applying paper or sand 
paper, was examined in a 15x15 cm (2) squared tunnel 
and in a 40x40 cm (2) tunnel. The experiments were 
lormed in the subsonic and supersonic ranges at a 
eynolds number of Re sub L = 4.4x10 (6) formed at 
Ma = 2.2 with the plate length. The measuring meth- 
ods used were differential interferometry, laser Schlie- 
ren optics, laser Doppler anemometry and holographic 
interferometry. The wake of the smooth plate is turbu- 
lent, whereas a vortex street can occur in the wake of 
the rough plate. The conditions under which a vortex 
street can arise are examined. The development of the 
boundary layer along the plate was measured. A simi- 
larity analysis of the turbulent wake is performed. A 
linear local stability analysis with global criteria was 
carried out with measured velocity profiles of the close 
wake. The calculated Strouhal numbers are compared 
with measured Strouhal numbers. The interaction be- 
tween a shock wave and a turbulent or vortex wake is 
experimentally examined. (orig./AKF). (TIB: DR 7680.) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081997.) 


102,362 

TIB/B90-81823/GAR PC E11 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Numerical study of the response of the laminar un- 
steady ted flow about a circular cylinder to 
changes of boundary conditions. 

1990, 112p Rept no. DLR-FB-90-10 

With 90 figs., 3 tabs., 15 refs. 


An extensive investigation of the effective possibilities 
of controlling the laminar unsteady separated flow 
about a circular cylinder (backside wall-bleeding, back- 
side wall-suction, local tangential wall-motion) is made 
by way of the numerical simulation on the basis of the 
unsteady Navier-Stokes equations. The objectives of 
flow control are aimed at the reduction of flow resist- 
ance (strongly dependent on flow separation) and the 
alleviation of the fluctuating normal forces (strongly 
dependent on vortex shedding). According to t 
present investigations, it is apparent that in the appli- 
cation of the control measures attention should be 
paid to the different aspects of their consequences. A 
control measure that reduces the flow resistance may 
however aggravate the fluctuation of normal forces 
and vice versa. The optimal control can be achieved 
through local tangential wall-motion with velocities of a 
fictitious potential flow. (orig. (Copyright (c) 1990 by 
FIZ. Citation no. 90:081823.) 


102,363 

TIB/B90-81834/GAR PC E09 
Technische Univ. Braunschweig (Germany, F.R.). Zen- 
trum fuer Luft- und Raumfahrttechnik. 

Gaskinetische Simulation von Hyperschalistroe- 
oo aa um 3-dimensionale stumpfe Koerper 


ntrittsbedingungen. (Gaskinetic 
pm of h ic flows past 3-dimensional 
blunt bodies re-entry conditions). 


Diss. (Dr.- ing). 

Ww. Wetzel 89, 88p Rept nos. ZLR-89-02, ISBN 
3-9802073-1-5 

In German. 
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The hypersonic flow past a 3-dimensional body is in- 
vestigated in the transitional regime between continu- 
um and free lecular Direct Simulation 
Monte Carlo method developed by Bird is used. For 
the modelling of real gas effects under non-equilibrium 
conditions phenomenol | models are applied 

which are oot ou suited for Monte Carlo methods. The 
results of 3-dimensional Monte Carlo calculations 
ic flow conditions are com- 


code. For the verification of the real gas , the 
relaxation process in an homogeneous gas is simulat- 
ed. These results are compared with the analytic solu- 
tion of the Lighthillgas. In both cases the agreement is 
good. The 3-d code, extended with the real gas model, 
is applied to rsonic flow past blunt bodies under 
re-entry conditions. Note that it is not possible to dupli- 
cate these conditions in the laboratory. The influence 
of the real gas effects on the flow field as well as on 
the heat flux is presented and discussed. A further in- 
vestigation treats different gas interaction models. A 
proposal concerning a new gassurface interaction 
model for technical surfaces under orbital conditions is 
oe SB (Copyright (c) 1990 by FIZ. Citation no. 


102,364 

TIB/B90-81835/GAR PC E09 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 

und Raumfahrt e.V., Cologne (Germany, F.R.). 

Ein mathema ysikalisches Modell zur 

Beschreibung tra ler Grenzschichtstroe- 

mungen. T. 1. Die linearen und nichtlinearen Stoer- 

physical model for descrioing transitional bounde- 

eer or bing tra | bounda- 
yer flows. Pt. 1. The linear and nonlinear dis- 

manne differential equations). 

T.M. Fischer. 1990, 67p Rept no. DLR-FB-90-24 

In German. With 12 figs., 52 refs. 


The linear and nonlinear disturbance differential equa- 
tions which describe the stability of locally parallel, two 
and three-dimensional boundary-layer flows are ana- 
lysed. The spectrum of the linear operator as well as 
the asymptotic behaviour of periodic solutions of the 
nonlinear problem in the vicinity of the critical Reyn- 
olds number are agony, wee A Landau equation 
which is coupled with an inhomogeneous heat equa- 
tion is obtained for determining both the amplitude of 
the disturbance and the nonlinear distortion of the 
mean flow. As an example, stationary disturbances 
being present within three-dimensional boundary 
layers due to the so-called crossflow instability are 
considered. {orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:081835.) 


102,365 

TIB/B90-81840/GAR PC E14 
Universitaet der Bundeswehr Muenchen, Neubiberg 
Some F.R.). Fakultaet fuer Luft- und Raumfahrt- 
techni 
Wirbelgitterverfahren zur Berechnung von inter- 
ferenzeffekten zwischen Tragflaechen und freien 
Wirbelschichten _ bei Unterschalistroemung. 
(Vortex-lattice method for the calculation of wing- 
vortex interactions in subsonic flow). 

Diss. (Dr.-Ing). 

C. Urban. 15 Apr 88, 157p 

In German. 


A time-dependent zero order singularity method has 
been developed in order to gain a simple but ‘opri- 
ate mathematical method for calculation of basic 
interference effects between wi and free vortex 
sheets. The method is suited for plane thin wings and 
subsonic flow conditions. The discontinuity surfaces 
are represented by stepwise constant doublet distribu- 
tions, i.e. by a Geuete v6 vortex lattice. Starting from an 
initial motion of the configuration, the formation of the 
free vortex sheets is observed during a stepwise time- 
dependent procedure. Except of the kinematic flow 
condition at the wing all other boundary conditions and 
conservation laws can be fulfilled imply For near- 
field inductions an interpolation me is applied 
which yields a realistic velocity distribution both in 
terms of amount and direction, and therefore removes 
a basic problem of zero order methods. The caicula- 
tion of the flow field is reliable up to the point where the 
break down of leading edge or side edge vortices 
occurs. By the present vortex lattice method the math- 
ematical and numerical advantages of a zero order po- 
tential method are combined with an increased accu- 
racy of the velocity field, which represents an essential 
precondition for the calculation of interfering wings 
with vortex separation. The simulation of unsteady in- 


compressible process is possible. (orig. a. (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081840.) 


102,366 

TIB/B90-81841/GAR PC E09 

Max-Planck-inst. fuer Stroemungsforschung, Goettin- 
(Germany, F.R.). 

i fuer die Schallentstehung bei kompres- 
sibler Wirbel-Koerper-Wechselwirkung. (Model for 
the were — due to compressible vortex- 

in 
H.M. Lent. 1990, 71p 
In German. Mitteilungen aus dem Max-Planck-institut 
fuer Stroemungsforschung, no. 96. 


penn the interaction of a vortex with a rigid body 
will be emitted. While this sound generation is 
well-known for the low Mach number flow this investi- 
~~ deals with the influence of compressibility on 
e sound generation mechanism. Experiments for the 
vortex-body interaction were performed in a shock- 
tube. Thereby it turns out that at high subsonic Mach 
numbers the region of the sound sources is no longer 
compact, and it behaves like a non-compact piston 
source. Based on this knowledge a model is construct- 
ed which is used to calculate the strength of the impul- 
sive sound wave as a function of the flow quantities. 
The results are compared with experimental data. For 
measuring the flow quantities and the strength of the 
sound wave holographic interferometry and pressure 
measurements at the duct’s wall were used. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081841.) 


102,367 
TIB/B90-81846/GAR PC E07 
Karlsruhe Univ. (Germany, F.R.). Sonderforschungs- 
bereich 210 Stroemun ccna Bemessungs- 
—— fuer Bauwe' 

xperiments on transitional boundary layers with 
wake-induced unsteadiness. 
- and W. Rodi. May 90, 50p Rept no. SFB-210/ 


Hot-wire measurements were carried out in boundary 
layers ——e along a flat plate over which wakes 
passed periodically. The wakes were oe by cyl- 
inders moving on a squirrel cage in front of the plate 
leading edge. The flow situation studied is an idealisa- 
tion to that occurring on turbomachinery blades where 
unsteady wakes are generated by the preceding row of 
blades. The influence of wake-passing frequency on 
the boundary-layer development and in particular on 
the transition processes was examined. The hot-wire 
signals were processed to yield ensemble-average 
values and the fluctuations could be separated into 
periodic and stochastic turbulent components. Hot- 
wire traces are reported as well as time variations of 
periodic and ensemble-averaged turbulent fluctuations 
and of the boundary-layer integral parameters, yielding 
a detailed picture of the flow development. The Reyn- 
olds number was relatively low so that in the limiting 
case of a boundary layer undisturbed by wakes this 
remained laminar over the full length of the test plate. 
When wakes passed over the plate, the boundary layer 
was found to be turbulent quite early underneath the 
free-stream disturbances due to the wakes, while it re- 
mained initially laminar underneath the undisturbed 
free-stream regions in between. The turbulent bounda- 
ry-layer patches underneath the disturbed free stream 
travel downstream and grow together so that the em- 
bedded laminar regions disappear and the boundary 
layer becomes fully turbulent. The streamwise location 
where this happens moves upstream with increasing 
wake-passing frequency, and a clear correlation could 
be determined in the experiments. The results are also 
reported in a Lagrangian frame by following fluid par- 
cels underneath the disturbed and undisturbed free 
stream, respectively, on their travel downstream. 
(orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:081846.) 


102,368 
TIB/B90-81848/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Hubschrauber 
und Flu aaa. 

Generalized flux vectors for hypersonic shock- 
capturing. 

A. Eberle, M.A. Schmatz, and N.C. Bissinger. 24 Apr 

=) 3p Rept nos. MBB-FE122-S/PUB-397, AIAA-90- 


AIAA 28. aerospace sciences meeting and exhibition, 
Reno, NV (USA), 8-11 Jan 1990. 
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Hypersonic flows are dominated by —— often _ 
ducing pressure jumps of con: 

cand ot ow Greases anol GIbGhEan te Oune of the un- 
perturbed environment may not seldom range within 
several orders of magnitude. On the other hand the lee 
side flow region past a hypersonic vehicle is at a near 
vacuum state exhibiting very low pressures and densi- 
ties. Both phenomena are a challenge to numerical 
methods solving the flow equations since it may 
happen that the scheme pr ees pressures 
and/or densities caused by nu errors. Usually 
schemes answer in such a case by either divergence 
(central differences) or by blow up (upwind schemes). 
This paper describes a powerful tool for updating char- 
acteristic based methods to enable them to capture 
shocks of any strength, to represent lee-side flows, to 
represent base flows past vehicles cruising at any, in 


particular at h speed. (orig.). (Copyright (c) 
1990 by FIZ. Chaton no. 90:081848.) 

102,369 

TIB/B90-81988/GAR PC E15 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Hubschrauber 
und Flugzeuge. 

Berechnung instationaerer zwei- und dreidimen- 
sionaler omega um Tragfluegel mittels 
eines impliziten R verfahrens zur Loe- 
sung der Eulergleichungen. (Calculation of un- 
steady two and three-dimensional flows around 
wings =—T an implicit relaxation method for solu- 
= of the Euler equations). 


A Br ,_—_— 12 Mar 90, 235p Rept no. MBB-FE122- 
/PUB-394 

In German. Also published as Fortschritt-Bericht VDI 
no. 7/165 (1989). 


In this study, a calculation method for solution of the 
non-factorized, implicit Euler equations by means of a 
relaxation process has been deve! . The starting 
point was a steady finite volume Euler method, which 
was extended as a first step to include the unsteady 
components for parameters which changed in rela- 
tionto time. With the aim of reducing the total computa- 
tion time, implicit time step methods were discarded in 
favour of solving the implicit Euler equations. The first 
use of a relaxation method for unsteady flow calcula- 
tions was a focal point of the work. The decisive point 
in this was the use of a non-linear Newton method, 
which is solved iteratively by means of a Point-Gauss- 
Seidel algorithm. Detailed two and three-dimensional 
test calculations with parameter variations were carr- 
ried out on harmonically pitching wings. The accelera- 
tion factor relative to the explicit version alters in rela- 
tion to the grid fineness, the reduced frequency and 
the CFL number between 5 and 300, and is independ- 
ent of whether the problem is two or three-dimension- 
al. $o-s Bea, (Copyright (c) 1990 by FIZ. Citation no. 


102,370 

TIB/B90-81994/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Stroemungen in einer freien Expansionsduese. 
(Flows in a free expansion nozzle). 

K. Hampel. Mar 90, 111p Rept no. MBB-UK-0088- 
90-PUB 

In German. 

Microfiche only. 


This report deals with the calculation of two-dimen- 
sional, frictionless flow fields. The unsteady Euler 
motion equations are integrated in a time asymptomat- 
ic manner by a finite differential method. The flow 
medium is ideal gas. Firstly, flat flow field calculations 
for an expansion nozzle with movable plug are carried 
out for two cases of operation. An analogy between 
the three-dimensional and two-dimensional flow field 
is to be found by weighting of the source term in the 
rotationally symmetrically formulated Euler equation. 
(orig on eo (c) 1990 by FIZ. Citation no. 
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102,371 
N90-26523/2/GAR PC A03/MF A01 
National Aeronautical Lab., Bangalore (India). 


Computer Aided Handling Qualities Evaluation in 
F Domain. 
S. Chetty , and U. N. Usha. May 89, 25p NAL-TM-SE- 


The computer aided evaluation of frequency domain 
handling qualities (HQ) criteria for modern aircraft was 
made. To evaluate the pilot-in-the-loop criterion (Neal- 
Smith, Relax Static Stability or other related criteria) a 
vector be rn saphi technique was employed. This 
technique enables the user to directly obtain the re- 
quedtes results (including graphical output) in a system- 
atic manner without any trial and error. The interactive 
software package is flexible as it allows the designer to 
specify his requirements and handling qualities bounds 
by suitably selecting the performance index vector ele- 
ments. This foonae is important as the HQ 

tions for modern aircraft are yet to be well defined and 
are strongly dependent on the configuration/task. 


102,372 


N90-26834/3/GAR PC A03/MF A01 
— S.p.A., Turin (Italy). 

Nel Rilievo in Volo di — 
Aerodinamic (New Inflight Experiments to 


Aerodynam 
Pt Duranti, and B. Bellati. 1989, hon ETN-90-97276 
Text in Italian. Presented at the 10TH Congresso Na- 
zionale, Pisa, Italy, 16-19 Oct. 1989. 


The flight load survey experience gained in the tornado 
and AMX aircraft programs is described. The accuracy 
and cost of the extensometric procedures is analyzed. 
They are based on multiple solid state microtrans- 
ducers distributed on the active surfaces. The new 
methodology is more accurate and reliable, and has 
thus been adopted. 


102,373 
N90-27617/1/GAR PC A25/MF A04 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 


e.V., Brunswick (Germany, F.R.). 

Aircraft integrated Monitoring Systems. 

Jan 90, 590p DLR-MITT-90-04 

The 15th Symposium Held in Aachen, Fed. Republic of 
Germany, 12-14 Sep. 1989. 


No abstract available. 


102,374 


N90-27675/9/GAR PC A05/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 
Heliport Visual Approach Surface High Tempera- 
ture and High Altitude Tests. 
Yo pay Apr. 1988. 

S. Samph, R. M. Weiss, and C. J. Wolf. May 90, 84p 
DOT/FAA/CT-TN89/34 


Flight tests were conducted at an auxiliary landing field 
to examine the current heliport approach/departure 
surface criteria under hot climate and/or high altitude 
conditions and to verify or modify these surfaces, if ap- 
propriate. Data were collected using a Bell UH-1 heli- 
copter for 7.125, 8.0, and 10.0 deg. straight-in ap- 
proach surfaces. Also, straight-in departure surfaces 
of 7.125, 10.0, and 12.0 deg. were used. In addition to 
these procedures, the pilots were able to choose any 
angle of approach and departure. All maneuvers were 
tracked using an onboard Global Positioning System 
(GPS). The flight test and evaluation methodology are 
described. Also, technical as well as operational 
issues are presented. Statistical and graphical analysis 
of pilot performance along with a discussion of pilot 
subjective opinions concerning the acceptability and 
perceived workload, safety, and control margins asso- 
ciated with the procedures flown are also provided. 


Aircraft 


102,375 
N90-25091/1/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 


A02) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Hamburg 
(Germany, F.R.). 


102,378 
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Tolerance Demonstration for A310-300 


O. Goekgoel. 1989, 8p MBB-UT-012/89-PUB 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 133-140. Presented at Icaf 
Symposium, Jerusalem, Israel, 1989. 


The treatment of damages concerning allowable sizes 
and quality assurance ‘nh production ot CERP (Carbon 
Fiber Reinforced Plastics) fin box is nted. Severe 
failure cases were element 
method is, such as rudder attachment or 
attachment to fuselage failing. Tests were carried 
out for validation static , and 


on aircraft servicing. were 

for all CFRP fin areas, by degradation values 
from panel tests and the safety from the finite 
element method calculations. A schedule of necessary 
repairs for each type of damage was established. 
102,376 

N90-25092/9/GAR 


(Order as N90-25075/4/GAR, PC — MF 
02) 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
Same F.R.). Unternehmensbereich Raumfahrt. 


‘Scenario 2000). 
V. ve Ventas 1989, 10p a eee gan 
Text in German. In Its Research and Dev 


Hubschrauberforum, 
Republic of Germany, 9-10 May 1989. 


Helicopter programs of the near future are presented. 
It is predicted that the European military needs must 
be more important if the European manufactures are 
to survive. Interesting markets can be found in China 
or India. The helicopters are more often used as 
rescue vehicles or police vehicles in Germany, — 
England or Holland. International 

combination of military and civilian programs are i 
lutely necessary in future years. 


102,377 
N90-25133/1/GAR 
Wichita State Univ., KS. 
Elevator Tab Assembly Producibility Study. 

W. Becker, M. Wadsworth, and D. Teeter. Jul 89, 
86p IAR-89-16 


In November 1988, Beech Aircraft Corp. requested a 
producibility study of resin transfer moldi (RTM) for 
aircraft structures. Specifically, the t was to 
be developed which would enable Beech to manufac- 
ture a composite elevator trim tab more cost effective- 
ly and with more structural efficiency than is fate oecane | 
possible. Appendix C contains the proposal and previ- 
ous designs that have been made. The results of this 
research are summarized. 


PC A05/MF A01 


102,378 
N90-25254/5/GAR PC A05/MF A01 
Wichita State Univ., KS. 

Mechanical Paint Removal Techniques for Aircraft 


M.S. TI 
J. P. ps Dec 89, 97p IAR-89-23 


Paint removal was studied by mechanical means, i.e., 
blasting, from aluminum structural aeronautical materi- 
als (2024-T3) and the changes on the surface mor- 
phology introduced by the paint removal process are 
principai experimental parameters are 
particle velocity, and particle angle of incidence. An 
ideal combination of these oe could yield a 
stripped aircraft skin substrate with 
damage. Three types of plastic partici 
are: Polyextra, eon and Type Ill. ane ae 
tron microscopy has shown that a ome te amag- 
ing surface morphology is formed on the surface 
structural material. Multiple microcracks or te 
generated by the stripping could reduce the life and/or 
change the engineering properties of the material. It as 
also found that aluminum material stripped using plas- 
tic media particles has a very rough surface that may 
affect the aerodynamic flow of an airplane. The 
number of microcracks and degree of surface rough- 
ness vary with the particle impact angle and velocity. 
To minimize or eliminate the damage done to the sur- 
face during the plastic particle pot it was neces- 
sary to change the blasting media to ‘er and smaller 
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particles. Commercial wheat flour was selected for this 

. With the substitution of these natural parti- 
cles, the scanning electron microscopy observations 
of the stripped surface revealed no potential damage 
(microcracks or fissures) on the structural material, 
and the surface roughness was also reduced. 


102,379 


N90-25515/9/GAR 
(Order as N90-25503/5/GAR, PC ree 4 


Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH. 

CREW CHIEF: A Computer Graphics Simulation of 
an Aircraft Maintenance Technician. 

N. M. Aume. Mar 90, 3p 

In NASA, Lyndon B. Sehanen Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 139-141. 


Approximately 35 percent of the lifetime cost of a mili- 
tary system is spent for maintenance. Excessive repair 
time is caused by not considering maintenance during 
ign. Problems are usually discovered only after a 
-up has been constructed, when it is too late to 
make cha CREW CHIEF will reduce the inci- 
dence of such problems by catching design defects in 
the early design stages. CREW CHIEF is a computer 
graphic human factors @ evaluation system interfaced to 
commercial computer aided design (CAD) systems. It 
creates a three dimensional man model, either male or 
female, large or small, with various types of clothing 
and in several postures. It can perform analyses for 
physical accessibility, strength capability with tools, 
visual access, and strength capability for manual mate- 
rials handling. The designer would frosuce a drawing 
on his CAD system and introduce CREW CHIEF in it. 
CREW CHIEF’s analyses would then indicate places 
where problems could be foreseen and corrected 
before the design is frozen. 


102,380 
N90-25516/7/GAR 

(Order as N90-25503/5/GAR, PC “— 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH 
Modeling Stre Data for Crew Chief. 
J. W. Mcdaniel. Mar 90, 6p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 143-148. 


The Air Force has developed CREW CHIEF, a comput- 
er-aided design (CAD) tool for a: and evaluat- 
ing aircraft maintenance to determine if the required 
activities are feasible. CREW CHIEF gives the design- 
er the ability to simulate maintenance activities with re- 
spect to reach, accessibility, strength, hand tool oper- 
ation, and materials handling. While developing the 
CREW CHIEF, extensive research was performed to 
describe workers strength capabilities for using hand 
tools and manual handling of objects. More than 
100,000 strength measures were collected and mod- 
eled for CREW CHIEF. These measures involved both 
male and female subjects in the 12 maintenance pos- 
tures included in CREW CHIEF. The data collection 
and modeling effort are described. 


102,381 
N90-25967/2/GAR PC A10/MF A02 
Worcester Polytechnic Inst., MA. 

Feasibility Study for a Microwave-Powered Ozone 


Sniffer Aircraft, Volume 2. 
1990, 203p NAS 1.26:186676, NASA-CR-186676 
Contract NASW-4435 


pace ai Sp eee and the Advanced Sur- 
face Design Software on the Computervision igner 
V-X Interactive Graphics System, the aircraft configu- 
ration was created. The canard, tail, vertical tail, and 
main wing were created on the system using Wing 
Generator, a Computervision based program intro- 
duced in Appendix A.2. The individual components of 
the plane were created separately and were later indi- 
vidually imported to the master database. An isometric 
view of the final configuration is presented. 


102,382 


N90-25968/0/GAR PC A08/MF A01 
Notre Dame Univ., IN. Dept. of Aerospace and Me- 
chanical Engineering. 


16 VOL. 91, No. 2 


Screem-J4D: A Proposal in Response to a Low 
Reynolds Number = Keeping Mission. 

Final onl Pro 

May 90. p NAS 1 36: 186664, NASA-CR-186664 
Contract NASW-4435 

Sponsorsd in part by Boeing Commercial Airplane CO. 


The Screem-J4D is a remotely game airplane that 
was designed to fly at a chord Reynold’s number of 
100,000 while come | figure-8 maneuvers in a re- 
stricted area. It has a hi aspect ratio main wing with 
a conventional empennage giving it a sailplane ap- 
pearance. A specifications table and three-view draw- 
ing is provided. The flight plan calls for ascent to cruise 
altitude at 20 ft and then perform three figure-8 turns 
around pylons. These pylons will be separated by fifty 
yards and stationed inside a sports facility. Once com- 
pleted, the pilot is to make use of any remaining power 
by loitering before landing the plane. The propulsion 
system of the J4D consists of a propeller-electric 
motor combination with the prop mounted at the front 
of the fuselage. In order to provide sufficient lift for low 
speed travel, the J4D has an aspect ratio of 11.72 with 
an 8.2 inch mean chord. The wing consists of a spar 
and rib construction with Micafilm skin. A combination 
of directional and longitudinal control will enable the 
J4D to perform the figure-8 maneuvers. However, in 
order to avoid the construction and servo weight of ai- 
lerons, the rudder was designed to be over one-half 
the size of the vertical tail to insure that the proper roll 
motion could be attained. 


102,383 


N90-25969/8/GAR PC A02/MF A01 
Wichita State Univ., KS. 

NASA/University/Industry Consortium for Re- 
search on Aircraft ice Protection. 

G. W. Zumwalt. Oct 89, 9p IAR-89-18 

Presented at the 24TH Annual Midwest Regional Con- 
ference, Wichita, Ks, 22-24 Mar. 1989. 


From 1982 through 1987, an unique consortium was 
functioning which involved government (NASA), aca- 
demia (Wichita State Univ.) and twelve industries. The 
purpose was the development of a better ice protec- 
tion systems for aircraft. The circumstances which 
brought about this activity are described, the formation 
and operation recounted, and the effectiveness of the 
ventue evaluated. 


102,384 


N90-25970/6/GAR PC A05/MF A01 
Eloret Corp., Sunnyvale, CA. 

Transatmospheric Vehicle Research. 

Final Technical Report, 1 Dec. 1985 - 31 May 1990. 
H. G. Adelman, and J. Cambier. 1 Jun 90, 92p NAS 
1.26:186705, NASA-CR-186705 

Contract NCC2-388 

Originial Contains Color Illustrations. Limited Repro- 
ducibility: More Than 20% of This Document May Be 
Affected by Color Photographs. 


Research was conducted into the alternatives to the 
supersonic combustion ramjet (scramjet) engine for 
hypersonic flight. A new engine concept, the Oblique 
Detonation Wave Engine (ODWE) was proposed and 
explored analytically and experimentally. Codes were 
developed which can couple the fluid dynamics of su- 
personic flow with strong shock waves, with the finite 
rate chemistry necessary to model the detonation 
process. An additional study was conducted which 
compared the performance of a hypersonic vehicle 
powered by a scramjet or an ODWE. Engineering 
models of the overall performances of the two engines 
are included. This information was fed into a trajectory 
program which optimized the flight path to orbit. A third 
code calculated the vehicle size, weight, and aerody- 
namic characteristics. The experimental work was Car- 
ried out in the Ames 20MW arc-jet wind tunnel, focus- 
ing on mixing and combustion of fuel injected into a 
supersonic airstream. Several injector designs were 
evaluated by sampling the stream behind the injectors 
and analyzing the mixture with an on-line mass spec- 
trometer. In addition, an attempt was made to create a 
standing oblique detonation wave in the wind tunnel 
using hydrogen fuel. It appeared that the conditions in 
the test chamber were marginal for the generation of 
oblique detonation waves. 


102,385 


N90-25971/4/GAR PC A06/MF A01 
California State Polytechnic Univ., Pomona. 


Global Sentry: NASA/USRA High Altitude Recon- 
naissance Aircraft Design, Volume 2. 

M. Alexandru, F. Martinez, J. Tsou, H. Do, and A. 
Peters. 1990, 119p NAS 1.26:186820-V-2, ARO-446, 
NASA-CR-186820-V-2 

Contract NGT-21-002-800 


The Global Sentry is a high altitude pre neem nary 
aircraft design for the NASA/USRA desig 

The Global Sentry uses proven technologies ol ht- 
weight composites, and meets the R. FR r require- 
ments. The mission requirements for the Global Sentry 
are described. The configuration option is discussed 
and a description of the final design is given. Prelimi- 
nary sizing analyses and the mass properties of the 
rae 4 are presented. The aerodynamic features of 
the Global Sentry are described along with the stability 
and control characteristics designed into the flight con- 
trol system. The performance characteristics are dis- 
cussed as is the propulsion installation and system 
layout. The Global Sentry structural design is exam- 
ined, including a nem structural analysis. The cockpit, 
controls and display layouts are covered. Manufactur- 
ing is covered and the life cost estimation. Reliability i 
discussed. Conclusions about the current Global 
Sentry design are presented, along with suggested 
areas for future engineering work. 


102,386 

N90-25972/2/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Synthesis of Individual Rotor Blade Control 
System for Gust Alleviation. 

Final ge 

J. C. Wang, A. Y. Chu, and P. D. Talbot. Jul 90, 72p 
NAS 1.15:101886, NASA-TM-101886 

Contract NCC2-267 


The utilization of rotor flapping in synthesizing an Indi- 
vidual Blade Control (IBC) system for gust alleviation is 
demonstrated. The objective is to illustrate and seek to 
improve Ham’s IBC method. A sensor arr ment 
with two accelerometers mounted on the root and tip 
of a blade is proposed for estimating of flapping states 
for feedback control. Equivalent swash plate imple- 
mentation of IBC is also deliberated. The study con- 
cludes by hoe the concept of general rotor 
states feedback, of which the IBC method is a special 
case. The blade ‘flapping equation of motion is derived. 
Ham’s original IBC method and a modified IBC 
scheme called Model Reference (MRIBC) are exam- 
ined, followed by simulation study with ideal measure- 
ments and relative performances of the two methods. 
The practical aspects of IBC implementation are pre- 
sented. Different configuration of sensors and their 
merits are considered. The realization of IBC using 
equivalent swash plate instead of direct actuator 
motion is discussed. It is shown that IBC is a particular 
case of rotor states feedback. The idea of general 
rotor states feedback is further elaborated. Finally, 
major conclusions are given. 





102,387 

N90-25973/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
In-Flight Interaction of the X-29A Canard and 
Flight Control System. 

M. W. Kehoe, L. J. Bjarke, and E. J. Laurie. Apr 90, 
21p NAS 1. 15:101718, H-1590, NASA-TM-101718 
Presented at the Aiaa Dynamics Specialists Meeting, 
Long Beach, CA, 5-6 Apr 1990. 


Many of today’s high performance airplanes use high 
gain, digital flight control systems. These sytems are 
liable to couple with the aircraft’s structural dynamics 
and aerodynamics to cause an aeroservoeliastic inter- 
action. These interactions can be stable or unstable 
depending upon damping and phase relationships 
within the system. The details of an aeroservoelastic 
interaction experienced in + jt by the X-29A forward- 
swept wing airplane. A 26.5-Hz canard pitch mode re- 
sponse was aliased by the digital sampling rate in the 
canard position feedback loop of the flight control 
system, resulting in a 13.5-Hz signal being command- 
ed to the longitudinal control surfaces. The amplitude 
of this commanded signal increased as the wear of the 
canard seals increased, as the feedback path gains 
were increased, and as the canard aerodynamic load- 
ing decreased. The resultant control surface deflec- 
tions were of sufficient amplitude to excite the struc- 
ture. The flight data presented shows the effect of 
each component (structural dynamics, aerodynamics, 
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and flight control system) for this aeroservoelastic 
interaction. 


102,388 

N90-25974/8/GAR PC A08/MF A01 
Technische Univ. ew 1) Rrmerser 4 a Fa- 
kultaet fuer Maschinenbau ui lektrotechi 

Beitrag Zur 


Nichtlinearer 
ee ites neti oe poy een to 
Identification of Nonlinear Processes, by Example 
of the Aircraft Motion). 
Ph.D. Thesis. 
K. Proskawetz. 1989, 157p ETN-90-96961 
Text in German. 


The parameter identification of nonlinear dynamic 
processes was studied taking by example the aircraft 
motion of the double motor research aircraft Dornier 
DO-28. A two-step maximum likehood error 
method was developed as identification me’ . The 
first step uses the exactly known, kinematic correla- 
tions between the flight situation quantities to check 
the consistency of the measured data and allows esti- 
mation of the necessary corrections. In the second 
step an iterative nonlinear multipoint model was used 
to describe more exactly the local aerodynamic inter- 
ferences. The results demonstrate the general appli- 
cability and efficiency of modern offline identification 
methods for parameter estimation of nonlinear dynam- 
ic processes. 


102,389 
N90-25975/5/GAR PC A08/MF A01 
Technische Univ. Braunschweig (G , F.R.). Fa- 


kultaet fuer Maschinenbau und E lektrotechnik. 
Anwendbarkeit Einfacher | 
nische Mee mete ( 


fuer Flugmechan 
bility of Simple Helicopter Models for Me- 
chanics Studies). 

Ph.D. Thesis. 

K. Liese. 1989, 166p ETN-90-96962 

Text in German. Sponsored by Bmft. 





Helicopter mathematical models of different complex- 
ity were developed for the multitude of flight-mechani- 
cal questions, and their application domain were deter- 
mined. A simple model was developed that is repre- 
sentative of rotor dynamics, rotor blades impact 
motion as well as dynamic rotor flow. Starting from this 
model, simplified models of different complexity were 
generated. The model results show agreement 
with those of other calculation met and with flight 
test data. It is shown that a helicopter modeling with 
simplified rotor dynamics as a first order system covers 
a significantly broader frequency range than quasista- 
tionary methods. However, the applicability of rigid 
body models to control problems is questionable. 


102,390 

N90-25976/3/GAR PC A10/MF A02 

se art Univ. (Germany, F.R.). Inst. fuer Computeran- 
lungen. 

Beltrag’z zur be gp ame imaien Dimen- 

sionierung und F ligemeiner . Trag- 

werke mit Hilfe Eines Sanettmetete (Contribu- 


tion to the Economic, Optimal Dimensioning, and 
ing of Aircraft Structures Using a n 


Ph.D. Thesis 
P. Schmoiz. “1988, 210p ETN-90-96966 
Text in German. 


A method for the optimization of dimensions and 
shape of aircraft structures is presented. As target 
function for minimization the weight and the maximum 
stress can be chosen. The reduction of the optimiza- 
tion variables requires an optimization data structure 
independent of the finite element structure. The struc- 
ture is divided into optimization substructures and 
design elements. Interpolation approaches are used in 
the dimension optimization to approximate the geo- 
metric data. For the shape optimization several imag- 
ing functions are used. A method for the economic cal- 
culation of the required re-analysis was deduced. The 
optimization concept is demonstrated by examples. 
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The Only Way to Achieve a 


J. T. age and K. Goddard. c3 Nov 89, 11p 
PNR@UESS. ETN-90-97143 
Presented at the Royal Aeronautical Society Confer- 
ence on fat al « ing and ae lesan Conse- 
quences for ition Industry, London, 3 
Nov. 1989; Sponsored by Ffv Aerotech, a 


pamdargen of the Rolis-Royce Tay is discussed. 
authors inthe U.S. and Europe insist that 


a an 
kits are described. The Tay 650 ar! 870 engines are 
pecan am illustrated. Other benefits of re-engining 
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truzioni Aeronautiche Giovanni Agusta S.p.A., 
Agusta Mnetnadoieg Div. Elicotteri. 

for Pitch Link Loads Predic- 

ten in Si bichainary 
F. Nannoni, and A. Stabellini. 20 Sep 88, 54p ETN- 
90-97270 
In English and Italian. Previously Announced in laa as 
A90-42465. Presented at 14TH European Rotorcraft 
Forum, Milan, Italy, 20-23 Sep. 1988. 


The fast increase of static and torsional loads at the 
root of the blade is, sometimes, the first limit that : 
helicopter meets in forward yo ot at high my ores 
good design must consider an analysis is phe- 
nomenon which is very important in pr beat control 
development and, path all, in performance estima- 
tion = handling qualities of the whole aircraft. The 

for the estimation of these loads 
in es preliminary design is presented. 
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von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium). 

Gas Turbine Volume 2. 


1990, 273p VKI-LS-1990-02-V-2 
Lecture Series Held in Rhode-Saint-Genese, Belgium, 
19-23 Feb. 1990. 


No abstract available. 
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zs on c11 Nov 89, 16p PNR90646, ETN-90- 
714 
Presented at the Australian Aeronautical Conference 
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1989 on Research and Tech : The Next Decade, 
Melbourne, Australia, 9-11 Oct. 1989. 

By the turn of the century aeroengine turbine tem- 
peratures are likely to approach C; thrust-to- 


weight ratios could reach 20:1 and turbofan thrusts 
exceed 80,000 Ibs h advances will only be 
achieved with novel aeroengine designs which incor- 
porate the higher strengths of polymeric, 
metal-matrix, and ceramic reinforced composite mate- 
rials. The current state of materials and processing de- 
velopment for this range of aeroengine composite ma- 
terials is reviewed. Conclusions are detailed. The de- 


signers and manufacturers face iter challenges 
than the materials ree-dimensional 
design me ies need to be developed to exploit 


the anisotropic nature of continuous/long fiber rein- 
forced materials. 
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Prediction of Rotating Disc Flow and Heat Transfer 


in Gas Turbine a 

J. W. Chew. cNov 89, 17p PNR90650, TSG0478 
Presented at the 3RD International Symposium on 
Transport Phenomena and ny of Rotating Ma- 
chinery, Honolulu, Hawaii, Apr. 1990. 


Motivated by the need to improve — techniques 
for aeroengines considerable effort has been put into 
developing predictive techniques for rotating disc flow 
and heat transfer. Some notable recent advances are 


clude analytical i 
integral methods for turbulent flow, and finite differ- 
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ence solutions of the Reynolds-averaged Navier. 
Shonen equations. Each of these methods is discussed 


and predictive capability is illustrated through compari- 
sons with experimental data. 
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Prediction and Measurement of Rotor Blade/ 
Stator Vane Characteristics of a Modern 


Compressor. 
R. J. Williams, K. L. Johal, H. A. Barton, and S. T. 
Elston. c3 Apr 89, 8p PNR90667, ETN-90-97152 
Presented at the Modern Practice in Stress and Vibra- 
ton Analy, Lverpo, England, 3-5 Apr. 1989. 


|e yemnaa eee gat alg ers hewn 


fght weight systems. | re- 
sults in an increased stage loading that can exacer- 
bate vibration problems of stall flutter, acoustic reso- 
nance, and conventional mechanical resonances from 
the immediate upstream and downstream biade/vane 
rows. Ne ns =f ag lw yf nequenteathear lyse y. nd 
engine validation is traced. The components are 
baad al dein stage using eletret models a 


give acceptable dynamic characteristics. 
0 a ee eee ee a 
and the method of assessment described. 
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Impact and Requirements of New Materials on 


Genet 
= = Kirk. c1 Mar 89, 15p PNR90671, ETN-90- 


Presented at the Royal Aeronautical Society Confer- 
ence on Aerospace Application of Advanced Materi- 
als, 1 Mar. 1989. 


Future engine pe, the status of major candi- 
date materials and the problems that need to be 
= before these materials can be incorporated 

with confidence are reviewed. Conclusions include: a 
requirement exists to reduce manufacturing cost by 
lower raw material cost and improved process 3 
resin composites need increased temperature capabil- 
pd improved impact and resistance, coa‘ for ero- 

resistance and better repair pr ; ad- 
vanced glass, metal and ceramic composites need im- 
provements in fiber technology, coatings, the control 
of fiber matrix interface, and advanced fabrication 
techniques. 
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Aircraft Exhaust An Engine Manufac- 


turer’s Perspective. 

D. M. Snape. c5 Feb 90, 24p PNR90675, ETN-90- 
97156 

ergo at the Icaa Seminar, Brussels, Belgium, 5-7 


Exhaust emissions from an aircraft gas turbine are 


studied. Estimated emissions into the at- 
mosphere per passenger for a typical journey by car 
and by aircraft are compared. For this yonnen: fe Fo 


the duty of the is studied and emissions 
characteristics shown. Potential benefits of i 
combustion are outlined. A summary of the current po- 
sition illustrates that while it is difficult to justify eco- 
lly the need for further work on smoke, hydro- 


ide. These are considered in detail. 
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Application of Engineering Ceramics in Gas Tur- 


G. Syers. ci Mar 90, 24p PNR90676, ETN-90-97157 
Presented at the Hatfield Polytechnic Inst. Of Mettal- 
lurgist Lecture, Hatfield, England, 28 Mar. 1990. 


The solution to problems concerning the supply of 
cooling air, for components whose temperatures in- 
crease with improved combustion in propulsion units, 
by the adoption of ceramic materials in either rein- 
forced or monolithic forms is addressed. Ceramic ma- 

terials offer a marked reduction in weight and the abili- 
ty to operate at significantly higher temperatures than 
those currently experienced by the conventional su- 
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peralloys without cooling. The use of ceramic materials 
in gas turbines has been investigated for a number of 

years. Investigations include microstructural engineer- 
ing, Do, snatestabe characterization, manufacture and test- 
ing of experimental turbine blades, shroud rings and 
gas bearings etc. Aspects concerning these compo- 
nents are discussed. 


102,400 


N90-26008/4/GAR 

Alfa Romeo S.p.A., Naples (Italy). 
Turbine Blade Heat Transfer Coefficient Evalua- 
tion by Modified Version of STAN5. Comparison 
with Experimental Data. 

P. Dimartino, D. Carbone, and S. Colantuoni. 1989, 
17p ETN-90-97283 

Presented at Computers and Experiments in Mechan- 
ics Conference, Capri, Italy, 23-26 May 1989. 
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= calculation of airfoil heat transfer coefficient with 
ped manag | ired in gas turbine applications is in- 
vestigated. STANS is a two-dimensional code devel- 
oped for turbine heat transfer calculations. The pur- 
of the work is to improve the STANS5 code for use 
in heat transfer on turbine airfoil surfaces. The modifi- 
cations carried out on the model used in the two-di- 
mensional, finite difference boundary layer code are 
presented. The experimental activity ona 
cascade model for measuring the heat transfer on a 
blade is given. The comparison between predictions 
and experimental data of the heat transfer coefficients 
on the suction surface of the blade is performed. 
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Model ow gag | Control System Design: Prelimi- 
nary ATTAS in-Flight Sumuletion Test Results. 
7 and F. Henschel. Feb 90, 48p PD-FC- 


The preliminary Advanced Technologies Testing Air- 
craft System (ATTAS) inflight simulation flight test re- 
sults of a’ model following flight control system are 
described. A major portion of the current effort was di- 
rected tonerdis set estimating the time delays in the vari- 
ous control loop segments and incorporating these es- 
timates in the controller design process and ground 
simulation software. 
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Cleveland, OH. Lewis Research Center. 
H-Infinity Based In ited Flight-Propulision Con- 
trol Design for a STOVL Aircraft in Transition 


S. Garg, D. L. Mattern, M. M. Bright, and P. J. Ouzts. 
Aug ~ 32p NAS 1.15:103198, E-5594, NASA-TM- 
1 


Presented at the Guidance, Navigation and Control 
Conference, Portland, or, 20-22 Aug 1990; Sponsored 
in part by Aiaa. 


Results are presented from an application of H-infinity 
control in methodology to a centralized integrated 
po mot rm —- —— (IFPC) system design for a su- 
and Vertical Landing (STOVL) 

fighter a eae ro veeneiion flight. The overall design 
methodology consists of a centralized IFPC controller 
design with controller partitioning. Only the feedback 
controller design portion of the me’ is ad- 
dressed. Design and evaluation vehicle models are 
summarized, and insight is provided into formulating 
the H-infinity control problem such that it reflects the 
IFPC design objectives. The H-infinity controller is 
shown to provide decoupled command ber for the 
a a model. The controller order could be signifi- 
reduced by modal residualization of the fast 
controller modes without any deterioration in perform- 
ance. A discussion is presented of the areas in which 
the controller performance needs to be improved, and 
ways in which these improvements can be achieved 
ithin the framework of an H-infinity based linear con- 

trol design. 
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Guidance and Control Strategies for Aerospace 
Vehicles. 


Final Report, period ending 31 Jul. 1990. 

J. L. Hibey, and D. S. Naidu. Aug 90, 101p NAS 
1.26:186878, NASA-CR-186878 

Contract NAG1-736 


The first of the report concerns broadly the sum- 
mary of the work done in the areas of singular pertur- 
bations on time scales (SPaTS), aerobraking technol- 
ogy, guidance aerocruise. The synergistic plane 
change problem connected with orbital transfer em- 
ploying aeroassist technology, is addressed. The mis- 
sion involves transfer from high Earth orbit to low Earth 
orbit with plane c' being performed within the at- 
mosphere. The com) on es Sena aaa 
se, atmospheric phase, and finally reorbit phase. 
atmospheric maneuver is composed of an entry 
mode, a cruise mode, and finally an exit mode. During 
the cruise mode, constant altitude and velocity are 
maintained by means of bank angle control with con- 
stant thrust or thrust control with constant bank angle. 
Comparisons between these two control strategies 
bring out some interesting features. 
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oe pen yg de Recherches, Saint-Louis 
rance). 


Steuerung Mittels Seitlich Austretender 
(Maneuvering by Means of Lateral Jets). 

K. W. Naumann. 29 Dec 89, 55p ISL-CO-255/88, 
ETN-90-97021 

Text in German. Presented at Lehrgang B2.19 der 
Carl-Granz-Gesselischaft, Weil AM Rhein, Fed. Re- 
public of Germany, 21-24 Nov. 1988. 


Piloting techniques by means of lateral jets during hy- 
personic flight are discussed. The jets cause important 
perturbations of the air flow around the vessel. These 
perturbations can increase or decrease the overall 
thrust. Methods of finding a compromise between fa- 
vorable interactioris, and parasitic effects d: The goa 
the flight stability of the vessel are presented. The 

of the research is to provide engineers with 

ate methods and data f for accurate calculation of pi ot. 
ing parameters. An extensive a ony is included 

al 


to help engineers in developing lateral jet guidance 
systems. 
102,405 
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Aeritalia S.p.A., Turin (Italy). 
AM-X High Incidence Trials, Development and Re- 


su 
G. Menso, and B. Marchetto. 1989, 10p ETN-90- 
97277 


Presented at 20TH Society of Flight — amd 
Annual penne Reno, Nv, 18-21 Sep 


The activities carried out to investigate the high 
of Asem net characteristics of the AM-X are 
scribed. Vertical wind tunnel and rotary balance facili- 
ties were used to collect all the information on ——e 
behavior at stall, beyond stall, and in developed spi 
required to efficiently approach the flight test activity. yA 
special training of the ground monitoring team and 
adequate use of the telemetry facilities allowed the ef- 
ficient employment of flight time. Analysis of the test 
results allowed validation and identification of the 
aerodynamics model. Flight controls modifications 
useful to improve the aircraft behavior at high inci- 
dence are suggested. 
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p Ayden Rhodes. 1990, 87p NAS 1.26:186900, NASA- 
Contract Nt NCC1-123 


An exploratory wind tunnel investigation was per- 
formed in the 30 x 60 foot wind tunnel to determine the 
low speed static stability and control characteristics 
into the deep stall — of an advanced turboprop 
aircraft with the propellers located over the horizontal 
tail. By this arrangement, the horizontal tail could po- 
tentialty provide acoustic shielding to reduce the high 
community noise caused by the propeller blades. The 
current configuration was a generic turboprop model 


equipped with 1 foot diameter single 7 eight 
bladed propellers that were designed for efficient 
cruise operation at a Mach number of 0.8. The data 
presented is static force data. The effects of power on 
the configuration characteristics were generally favor- 
able. An a with the propellers rotating with 
the outboard blades moving down was found to have 
significantly Pagans installed thrust than an arrange- 
ment with andl agg rotating with the inboard 
blades moving n. The primary unfavorable effect 
was a large pitch trim change which occurred with 
power, but the trim change could be minimized with a 
proper configuration design. 


102,407 

N90-26080/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
emptor, Y VA. da ley Research Center. 

Se eu Emerging Materials 
hae 


Flight. 
H. G. Maahs. 1368" 18p NAS 1.15:103472, NASA- 
TM-103472 


An emerging class of high temperature materials 
called ca in composites are being developed 
to help make advanced aer ce flight become a re- 
ality. Because of the high temperature strength and 
low density of carbon-carbon composites, aerospace 
engineers would like to use these materials in even 
more advanced applications. One application of con- 
siderable interest is as the structure of the aerospace 
vehicle itself rather than simply as a protective heat 
shield as on Space Shuttle. But suitable forms of these 
materials have yet to be developed. If this develop- 
ment can successfully accomplished, advanced 
aerospace vehicles such as the National Aer ice 
Plane (NASP) and other hypersonic vehicles will be 
closer to becoming a reality. A brief definition is given 
of C-C composites. Fabrication problems and oxida- 
tion protection concepts are examined. Applications of 
C-C composites in the Space Shuttle and in advanced 
hypersonic vehicles as well as other applications are 
briefly discussed. 
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Mechanical Paint Removal Techniques for Aircraft 
Structures. 

J. P. Amro, and J. E. Talia. May 90, 20p NIAR-90-12 
Presented at the 1990 Aiaa/FAA Joint Symposium on 
General Aviation Systems. 


Paint removal by mechanical means, i.e., ae 
from aluminum structural aeronautical materials (202: 
T3) was examined alone with the changes on the sur- 
face morphology introduced by the paint removal proc- 
ess. Three types of plastic particles were used in this 
research: Polyextra, Polyplus, and Type Ill. Scanning 
electron microscopy has shown that a potentially dam- 
aging surface is formed on the surface of 
the structural material. Multiple microcracks or fissures 
generated by the stripping could reduce the life and/or 
change the engineering properties of the material. It 
was also found that aluminum material stripped using 
plastic media particles has a very rough surface that 
may affect the aerodynamic flow of an airplane. The 
number of microcracks and degree of surface rough- 
ness vary with the particle impact angle and velocity. 
To minimize or eliminate the damage done to the sur- 
face during the Fg ed particle stripping. it was neces- 
sary to wet e ae media to softer and smaller 
particles. Commercial wheat flour was selected for this 
purpose. With the substitution of these natural parti- 
cles, the scanning electron microscopy observations 
of the stripped surface revealed no potential damage 
(microcracks or fissures) on the structural material, 
and the surface roughness was also reduced. 


102,409 

N90-26173/6/GAR PC A05/MF A01 

European Space Agency, Paris (France). 

Materials and Structures for 2000 and Beyond: An 

Forecast by the Dir Materials and Struc- 
t. 


tures 

C. Winter, M. Mailaender, H. Bergmann, H. 
Foersching, and W. Bunk. May 90, 85p ESA-TT- 
1154-REV, DFVLR-MITT-89-02-REV 

Trans. into English of Werkstoffe und Bauweisen fuer 
2000 und Danach: Ein Versuch des Dir-Forschungs- 
bereichs Werkstoffe und Bauweisen (Stutt Fed. 
Republic of Germany, Dfvir), Feb. 1989 p 1-82. on 
Language Document Was Announced as N89-25358 
Previously Announced as N90-18609 Revised. 
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The following forecasts were attempted on 21 to 22 
Oct. 1988: to estimate what challenges the next 15 
years might bring, and what would be the conse- 
quences for the direction and methodology of work, 
and for the organization of the institutes and of the re- 
search a. Building on the basis of the current 
position and of the discussions, the views of the five 
institutes, namely those for aeroelasticity, advanced 
design and manufacturing technology, space simula- 
tion, structural mechanics and materials research, on 
the future, are presented. A summary drawn up, and 
derived action guidelines, are given. 
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and Construction 


rt of a Wall-Climbing Robot. 
M.S. Thesis. 
S. M. Maari. Jun 90, 75p NIAR-90-20 


A Wall-Climbing Robot was designed. The robot uses 
compressed air to achieve a safe attachment to verti- 
cal, curved surfaces. The robot performs certain tasks 
including oe ome of the aircraft fuselage in Pe 
hard to reach areas by the human workers, ri a 
and deriveting, painting the aircraft. It has the capabil- 
ity = climbing on the walls of apa ‘The design 
i avy weights com ‘o its weig i 
ok successfully com, — then the robot was manu- 
fai ested. The result proved its 
validity by demonstrating the actual robot moving on 
different types of surfaces. The robot as a hardware 
seems to be very reliable in performing the tasks de- 
signed for it under heavy payload conditions. Special 
consideration of the ease of maintainability was taken 
by the designer. 
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Neural orks for Detecting Defects in Aircraft 


Structures. 
B. Bahr, and T. M. Nabeel. Apr 90, 14p IAR-90-4 


There are various nondestructive testing (NDT) in- 
— methods, such as vision, eddy current, and 
asonic used for crack or corrosion detection of the 
skin or the structures of aircraft around rivets and fas- 
teners. These methods require a skilled technician to 
identify the existence of the cracks. Despite the train- 
ing that a technician goes through, human error is 
identified to be one of the major contributing factors to 
ee in the determination of the safety of aircraft. 
has been some effort to develop expert systems 

that can be used by technicians. However, there is cur- 
rently no expert system developed that can learn and 


The neural network and its possibility for aiding the 
technician in detecting defects is reviewed. 
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ras System for Inspection of Aging Air- 


cra 
B. Bahr, and S. Maari. May 90, 13p NIAR-90-9 


There have been numerous catastrophic failures of in 
service aircraft due to cracks, corrosion, and human 
errors. Unfortunately, experts involved with this prob- 
lem frequently reach different conclusions about the 
cause of the failure. But, in general they all agree that 
the reduction of human error is needed in inspection 
and maintenance of the aircraft; particularly aging air- 
craft which have been in service more than 15 to 19 
years. Therefore, the objective of this work is to illus- 
trate how a robotic system can be used for inspection 
aircraft. A new mobile robot concept for inspection of 
aircraft is presented. This approach will be especially 
useful for areas that are on the aircraft fuselage and 
not within easy reach. The robot can be pr pre 
to follow a specified path while inspecting truc- 
ture. Vision and other inspection systems wil Wy used 
to record the surface condition of the aircraft. The re- 
sults of inspection regardless of technique (vision, 
eddy current, etc.), can be transmitted to the techni- 
cian or an expert system for detection of cracks with/ 
without human involvement. By using several robots 
simultaneously, the inspection time can be reduced 
with more consistent results. 
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NDT in Aerospace: The Next Decade (1990'S). 
oe. Taylor. c16 Aug 89, 7p PNR90628, ETN-90- 
Presented at the British Inst. Meeting, Minneapolis, 
Mn, 16 Aug. 1989. 
be oe taking pone in the aerospace in- 
d in the area of aeroengine manufac- 
ture, which wil have a considerable im on on the 
future role of nondestructive testing (NI m, are ex- 
plained. The role of integrated inspection is di 

Emphasis is on the manufacturing community rather 
than in-service NDT. The main changes io 
life and reliability, materials development, and manu- 
facturing strategy. 
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Role of NDI I in the Contification of Turbine Engine 


R. G. Taylor, S. |. Vukelich, and T. D. Cooper. c3 Oct 
89, 6p PI R90629, ETN-90-97140 
ison at the AGARD Specialists Meeting, 3-5 Oct. 


The historical reasons for the different ches de- 
ber by the United Kingdom and “a . in the use of 
NDI (non-destructive inspection) for the certification 
and lifting of aircraft gas turbine aes SS 
are discussed. The current status 

and future developments which may have the sttoct o of 
minimizing the differences which exist, are reviewed. 
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puter Module Used to Calculate the Horizontal 
Surface Size of a Conceptual Aircraft 


Design. 

D.R. Sandlin, and S. M. Swanson. Aug 90, 122p 
NAS 1.26:186872, staal 186872 

Contract NCC2-23' 


The creation of a computer module used to calculate 
eae a 
tual aircraft design is discussed. The control surface 
size is determined by first calculating the size needed 
to rotate the aircraft during takeoff, and, second, by 
determining if the calculated size is large enough to 
maintain stability of the aircraft throughout any 

fied mission. The tail size needed to rotate during take- 
off is calculated from a summation of forces about the 
main fs. Seer of the aircraft. The stability of the 


aircraft is determined from a summation of forces 
about the er of gravity during different phases of 
the aircraft's fl fight. Included in horizontal control 


surface analysis are: downwash effects on an aft tail, 
upwash effects on a forward canard, and effects due 
to D flight i in close proximity to the ground. Comparisons 
of luction aircraft with numerical models show 
good accuracy for contro! surface sizing. A modified 
canard in verified the accuracy of the module for 
canard configurations. Added to this stability and con- 
trol module is a subroutine that determines one of the 
three design variables, for a stable vectored thrust air- 
craft. These include forward thrust nozzle position, aft 
thrust nozzle angle, and forward thrust split. 
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n Expert System 


Approach. 

R. J. Bamkin, and B. J. Piearcey. c21 Jun 89, 12p 
PNR90611, MEGO931 

Presented at the Open Meeting on Material Selection 
and Design, Birmingham, England, 7 Jun. 1989. 


Material selection as part of a larger design process is 
discussed. The results of an expert system developed 
to demonstrate the technology are presented. The ma- 
terial selection tasks are summarized graphically, 
which demonstrates that theré is no particular time 
the designs development when selection h 

The desire for automation of material selection is dis: 
cussed. The demonstrator and model are detailed. 
Features to be considered are summarized. The 

lem of insuring that the information necessary for con- 
sidering multidisciplinary problems is generally avail- 
able to a routine system program is discussed. 
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High Sp se Co., Cincinnati, OH. 
terrotation). Volume 1: Model ‘ 
Final Report. 


C. E. Whitfield, R. Mani, and P. R. Gliebe. Jul 90, 
121p NAS 1.26:185241, NASA-CR- 185241 
Contract NAS3-23721 


noise prediction program was with model 
data taken in the GE Aircraft Engines Cell 41 anechoic 
a the Boeing Transonic Tunnel, and in 

-Lewis’ 8x6 and 9x15 wind tunnels. The predic- 
tions show good agreement with measured data under 
both low and high speed simulated flight conditions. 
The installation effect model developed for single rota- 
tion, high gg ep was extended to include 
counterotation. additional effect of mounting a 
pylon uparear ftheforwara oor wasincudeain tho 
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angle of attack are achieved. 
102,418 
N90-26635/4/GAR PC A03/MF A01 


National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 
Aeroacoustics of Advanced 

J. F.G . 1990, 21p NAS 1.15:103137, E- 

5446, NASA-T -103137 

Presented at the 17TH Congress of the International 

Council of Aeronautical Sciences, Stockholm, 

Sweden, 9-14 Sep. 1990; Sponsored by Aiaa. 


The aeroacoustics of advanced, ose speed propellers 
— are reviewed from the perspective of NASA 
research conducted in support of the Advanced Turbo- 


fe) 
summarized for both single and counterrotation pro- 
pellers in uninstalled and configurations. Experimental 
results from tests at both takeoff/approach and cruise 
conditions are reviewed with emphasis on: (1) single 
and counterrotation model tests in the NASA Lewis 9 
by 15 (low speed) and 8 by 6 (high speed) wind tun- 
nels, and (2) full scale flight tests of a 9 ft (2.74 m) 
diameter single rotation wing mounted tractor and a 
11.7 ft (3.57 m) diameter counterrotation aft mounted 
ler. Comparisons of model data project- 
ed to flight with full scale flight data show good agree- 
ment validating the scale model wind tunnel approach. 
Likewise, comparisons of measured and predicted 
noise level show excellent agreement for both single 
and counterrotation propellers. Progress in describing 
angle of attack and installation effects is also summa- 
rized. Finally, the aeroacoustic issues associated with 
ducted propellers (very high bypass fans) are dis- 
cussed. 


102,419 

po heer odie 1/GAR ba ane tg 
Advisory for Ai e Research ai e 
ment, Neully-sur-Seine (France). 

A Highlights 90. 

cMar 90, 57p 


Hes map made in —— Bon ony is reported. 

Topics addressed inci defense indus- 
try; Turkish aviation a the aeronautical industry; 
structures and materials in the 90s; the collaborative 
role of AGARD in recent advances in rotorcraft system 
identification; and new defense research document 
policy. 
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Lessons Learned for Composite Aircraft Struc- 
tures Qualification. 

Jun 88, 35p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
Structural Integrity Program (Asip/Ensip) Conference 
p 9-43. 


An overview of the extensive experience, lessons 
learned, and recommended certification procedures 
from two major USAF composite research and devel- 
opment programs is presented. Subject areas dis- 
cussed in detail are static strength, fatigue/durability, 
and damage tolerance. 


102,421 
N90-26809/5/GAR 
(Order as N90-26807/9/GAR, PC eo) 


Grumman Aerospace Corp., Bethpage, NY. 
Development of a Graphite/Bismaleimide Leading 
Edge for the F-111 (EF-111A) Horizontal Stabilizer. 
J. A. Suarez, S. C. Nolet, and M. Carteaux. Jun 88, 
9p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
— Integrity Program (Asip/Ensip) Conference 
p 44- 


The F-111 (EF-111A) horizontal stabilizer leading edge 
was selected as the baseline component to demon- 
strate the superior supportability characteristics of 
composites. The production component is a full-depth 
aluminum honeycomb sandwich construction that has 
historically shown in-service supportability programs. 
The composite leading edge (22.4 sq ft in plan area) 
was designed as a form, fit and function replacement 
for the existing aircraft. Because of the aircraft's lead- 
ing edge high service temperature (317 F) and humidi- 
ty environment (83 percent relative humidity), skins 
and stiffening members were designed of graphite/ 
bismaleimide (Gr/BMI). At equivalent weight, acquisi- 
tion and life cycle cost savings of 13 and 45 percent 
respectively were projected, for the composite leading 
edge over the existing aluminum honeycomb sandwich 
assembly. 


102,422 
N90-26810/3/GAR 
(Order as N90-26807/9/GAR, PC —_ oe) 


McDonnell Douglas Corp., St. Louis, MO. 

Expert System Advisor for Damage Repair of Com- 
posite Wing Skins (Repairman). 

H. Smith, C. Saff, and T. Christian. Jun 88, 9p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
ae ov Integrity Program (Asip/Ensip) Conference 
p 53-61. 


Temporary repair of battle-damaged composite wing 
skins is addressed by an expert system advisor that 
produces a bolted patch design suitable for the next 
mission requirements of the aircraft. The repair meth- 
odology utilized was developed under Air Force con- 
tract and addresses the temporary repair of damage 
holes up to seven inches in diameter using bolted 
patches of aluminum or steel sheets. The patch mate- 
rials are available in the standard aircraft repair kit. 


102,423 
N90-26811/1/GAR 
(Order as N90-26807/9/GAR, PC = MF 


rome Wright Aeronautical Labs., Wright-Patterson 
Characterization of impact Damage in Compos- 
es. 


C. F. Buynak, and T. J. Moran. Jun 88, 20p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
Peg Integrity Program (Asip/Ensip) Conference 
p 133-152. 


Some of the most critical flaws encountered during the 
service life of a composite component results from 
impact damage due to foreign objects (FOD). The seri- 
ousness of this problem has led to much work in both 
the nondestructive evaluation and mechanics commu- 
nities to characterize and assess the effects of such 
damage. A new ultrasonic method which nondestructi- 
vely produces and displays images of the damage ona 
ply-by-ply basis with all of the data being collected 
during a single scan, is presented. Specimens consist- 
ing of 32 ply quasi-isotropic graphite/epoxy and graph- 
ite/PEEK composites were examined. Selected data 
from a specimen of each material that was subjected 
to a 20 J (15 ft-lb) impact will be presented to demon- 
strate the power of this new technique. 
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102,424 
N90-26812/9/GAR 
(Order as N90-26807/9/GAR, PC 5 


Air Force Systems Command, Washington, DC. 
Lessons Learned from the T-46A Durability and 
Damage Tolerance ram. 

H. C. Yeh. Jun 88, 31p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
pe ytd Integrity Program (Asip/Ensip) Conference 
p 10. 


The T-46A durability and damage tolerance program 


accomplishments th h full scale engineering devel- 
opment are presented. The T-46A design criteria, anal- 
ysis, development test, and the full le durability test 


are discussed. A detail discussion of the findings of the 
pre-production design verification (PDV) tests, full 
scale durability test and proposed design changes to 
be ry sary in the production articles are de- 
scribed. Special manufacturing processes such as ap- 
plication of cold work, installation of interference fas- 
teners are also presented. Lessons learned from the 
program are discussed in detail. It is believed that use 
of the lessons learned will significantly reduce durabili- 
ty and damage tolerance technical risk, for future 
structural integrity programs. 


102,425 
N90-26813/7/GAR 
(Order as N90-26807/9/GAR, PC A99/MF 


a and Whitney Aircraft Group, West Palm Beach, 
L 


Retirement for Cause of the F100 Engine. 

J. A. Harris, and M. C. Vanwanderham. Jun 88, 15p 
In Afwal, Proceedings of the 1987 Aircraft/Engine 
bey Integrity Program (Asip/Ensip) Conference 
p 515-529. 


Retirement for cause (RFC) is a life cycle management 
procedure for gas turbine engine components, such as 
fan, compressor and turbine disks. The procedure en- 
ables full use of the safe life inherent in each compo- 
nent, as opposed to arbitrary retirement from service 
of all components at a calculated low cycle fatigue life. 
Historically, these components have n retired at 
the accumulated time (or cycles) where the first fatigue 
craft in 1000 identical components, all used in an iden- 
tical manner, could be expected to occur. By definition 
then, 99.9 percent of these components were being 
retired prematurely, while they still may have had 
useful life remaining. The retirement for cause ap- 
proach is based on fracture mechanics and nonde- 
structive evaluation, and is evaluated economically. 
The U.S. Air Force recognized the potential of this ap- 
proach for maintenance life cycle cost savi and 
began development programs in the late 1970s and 
early 1980s to reduce the RFC concept to practice. 
Those programs have been successfully completed. 
The development and integration of the methodology, 
its implementation for 23 USAF F100 engine compo- 
nents by the San Antonio Air Logistics Center, and its 
economic and other benefits are discussed. 


102,426 
N90-26814/5/GAR 
(Order as N90-26807/9/GAR, PC — 
06) 


) 
Systems Research Labs., Inc., Dayton, OH. NDE Sys- 
tems Div. 
General Discussion of the Retirement for Cause 
Inspection System. 
W. C. Hoppe. Jun 88, 13p 
Contract F33615-81-C-5002 
In Afwal, Proceedings of the 1987 Aircraft/Engine 
ts Integrity Program (Asip/Ensip) Conference 
p 530-542. 


The retirement for cause (RFC) system was developed 
to inspect the F100 engine at the engine overhaul fa- 
cility of Kelly AFB, San Antonio, TX. This completely 
automated system, which utilizes both eddy current 
and ultrasonic inspection technologies, has been thor- 
oughly tested before implementation at Kelly AFB. As 
of September 1, 1987, after ten and one half months in 
production, the system has inspected approximately 
1900 parts. An overview of the RFC system and a 
presentation of the results of the reliability tests will be 
given. Some of the highlights of the inspection tech- 
niques and algorithms will also be outlined, in order to 
show how this automated, computer controlled system 
can achieve the reliable and sensitive inspections that 
were demonstrated. 


102,427 
N90-26815/2/GAR 
(Order as N90-26807/9/GAR, PC A99/MF 
E06) 


Pet etme Co., Marietta. 
orrosion Forecasting Model for C- 
5 Aircraft. 


R. N. Miller, and F. H. Meyer. Jun 88, 22p 

Contract F33615-85-C-5058 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
bf Integrity Program (Asip/Ensip) Conference 
p 543-564. 


A predictive corrosion model which will enable opti- 
mum corrosion maintenance scheduling for C-5 air- 
craft is being developed. The VAX-2 computer pro- 
gram is based on the kinetics of corrosion of aircraft 
alloys and upon the environmental conditions existing 
at Air Force bases. When completed, it will provide a 
fully integrated method for predicting crack growth, 
corrosion damage, and coating degradation for C-5 air- 
craft operating in a variety of environments. The corro- 
sion model is being validated by comp: e Aeenye ied 
crack lengths with actual crack lengths in the test arti- 
cle used in the C-5A modified wing structural test eval- 
uation and by comparing predicted corrosion damage 
with corrosion control man-hours expended on select- 
ed areas of the C-5B aircraft. In the cracks analyzed to 
date, the predicted crack lengths are very close to the 
actual lengths. With only minor modification, the pre- 
dictive corrosion modeling program may be used for 
the C-141, C-130, B-52 or any other aircraft fleet which 
already has a crack monitoring program in operation. 


102,428 
N90-26816/0/GAR 
(Order as N90-26807/9/GAR, PC eee) 


Aluminum Co. of America, Davenport, IA. 

Aluminum Quality Breakthrough for Aircraft Struc- 
tural Reliability. 

C. R. Owen, R. J. Bucci, and R. J. Kegarise. Jun 88, 


21p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
a Integrity Program (Asip/Ensip) Conference 
p “591. 


In 1983 Alcoa’s Davenport Works initiated a statistical- 
ly design experiment to evaluate effects of metal proc- 
essing on thick plate metal quality. An outgrowth of this 
program has been a breakthrough in quality and result- 
ant property improvements that can be exploited for 
fatigue and fracture critical structures. The statistical 
quality control effort is described and evidence is given 
the improved capabilities typical of recently produced 
high quality material. (nore conventional mechanical 
property tests, the smooth fatigue test is shown to be 
the most discriminating for initial metal quality. Data 
are shown correlating longer lifetimes to reduced mi- 
croporosity size in the improved plate. Replicate fa- 
tigue tests enable definition of a characteristic initial 
flow size distribution which can serve as a starting 
int for flaw growth analysis and life management. 
hese findings are discussed relative to initial fatigue 
quality guarantees and compatibility with emerging 
U.S. Air Force durability analysis methodology. In sum- 
mary, it is shown that the combination of more discrimi- 
nating testing and a superior product offers consider- 
able promise for reliability improvement in aircraft 
structural designs of the future. 


102,429 : 
N90-26817/8/GAR 
(Order as N90-26807/9/GAR, PC A99/MF 


) 
United Technologies Corp., Stratford, CT. Sikorsky Air- 
craft Div 


Application of Damage Tolerance. 

G. J. Schneider. Jun 88, 22p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
Structural Integrity Program (Asip/Ensip) Conference 
p 593-614. 


Sikorsky Aircraft has been under contract since late 
1982 to investigate the application of damage toler- 
ance to the H-53 helicopter. This program has involved 
identification of critical structure, usage spectrum eval- 
uation, loads evaluation, detail stress analyses, materi- 
al and verification testing, and development of stress 
intensity solutions. The primary objectives of the pro- 
= were to develop a computer program for use by 

ikorsky and Warner Robins-ALC to perform crack 
growth analysis of helicopter structure, to evaluate 
crack growth in a select group of rotor and airframe 
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structure, and to access the feasibility of damage toler- 
ance force management for the H-53 Air Force fleet. A 
presentation was made at the 1984 Aircraft Subsys- 
tems Integrity Program (ASIP) conference to provide 
an introduction to this program. Since then Sikorsky 
has completed an initial crack propagation analysis of 
a select group of rotor and airframe structure. The pur- 
pose of presentation is to review some of the tech- 
nical issues involved in the crack growth analysis, to 
present some of the analysis results, and to review 
conclusions and lessons learned. 


102,430 
N90-26818/6/GAR 
(Order as N90-26807/9/GAR, PC ASO/ME 


06) 
United Technologies Corp., Stratford, CT. Sikorsky Air- 
craft Div. 


Individual Helicopter Tracking Program (IHTP) for 
the Mh-53J 3 

J. G. B. Daniell. Jun 88, 17p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
per Integrity Program (Asip/Ensip) Conference 
p615. . 


The cost and complexity of maintaining aircraft in the 
Air Force inventory escalates with time. New methods 
are required to increase the cost effectiveness of fleet 
aircraft maintenance while simultaneously decreasing 
down time and improving readiness rates. A system is 
being developed which can collect details of usage of 
each helicopter in the fleet automatically. The resulting 
data base can then be used in conjunction with analyti- 
cal processes to determine component inspection in- 
tervals using Damage Tolerance Assessment (DTA) 
techniques. This will replace the present assumption 
of one universal usage spectrum for all, regardless of 
the actual usage of individual aircraft. The helicopter 
peculiar aspects of component life estimation and the 
present methodology will be reviewed. The new 
system will be described and the process involved will 
be outlined. 


102,431 
N90-26819/4/GAR 
(Order as N90-26807/9/GAR, PC ASO/ME 
06) 


PhotoStrain, Dallas, TX. 

Photoelasticity: A Cost Effective Design Tool. 

J. Cernosek. Jun 88, 15p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
Structural Integrity Program (Asip/Ensip) Conference 
p 640-646. 


The great error of the past years was labeling a finite 
element (FE) method and three-dimensional photoe- 
lasticity as being two competing methods. Where finite 
element method works exceptionally well (thin walled 
airframe structures, for example), photoelasticity is 
nearly helpless but it excells in the area where FE has 
to use solid modeling which is time consuming, expen- 
sive and of questionable accuracy. Photoelasticity and 
finite element method should be considered to be 
complementary rather than competing methods of 
stress. 


102,432 
N90-26820/2/GAR 


(Order as N90-26807/9/GAR, PC A99/MF 


) 
Aewee Wright Aeronautical Labs., Wright-Patterson 
Finite Element Models of USAF Aircraft Structures. 
J. J. Olsen, and V. B. Venkayya. Jun 88, 17p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
Structural Integrity Program (Asip/Ensip) Conference 
p 655-671. 


Finite element analysis is at present an industry stand- 
ard for the analysis and design of aerospace struc- 
tures. Significant resources are expected to be allocat- 
ed for developing, testing and validating finite element 
models (FEMS) of current and the future USAF air- 
craft. The premise is that the effective use of finite ele- 
ment analysis can reduce (not eliminate) dependence 
on test procedures which are very costly both in time 
and resources. However, there is a lot to be desired 
from the way industry and Government organize and 
perform finite element analysis. The major deficiency 
is the lack of a clear definition of the analysis objec- 
tives and tailoring the models to achieve the goals in a 
most economical and reliable way. An even more dis- 
turbing fact is that, at present, industry developed finite 
element models are a wasted effort as far as future 
utility is concerned, because the Air Force does not 


take delivery of these models in an organized, predict- 
able way. Hence, various potential users of FEMS 
throughout USAF do not know if and where the FEMS 
exist and how to gain access and use them. The result 
can be a duplication of developments and an unneces- 
sary cost to the USAF. Various cost-effective ways of 
taking delivery of finite element model data and estab- 
lishing es for archiving, communicating, re- 
trieving and validating in a secure environment are ex- 
plored. It also delineates the cost and performance 
benefits that can be derived during the life of an air- 
craft by maintaining an accurate and readily available 
library of finite element models of USAF aircraft. 


102,433 


N90-26821/0/GAR 
(Order as N90-26807/9/GAR, PC — 
) 


Southwest Research Inst., San Antonio, TX. 
Automated Analysis of MXU-553 Flight Data. 

K. H. Schrader. Jun 88, 26p 

In Afwal, Proceedings of the 1987 Aircraft/Engine 
perm Integrity Program (Asip/Ensip) Conference 
p 18. 


As part of the aircraft structural integrity program de- 
veloped by the U.S. Air Force, different types of aircraft 
have been involved in a flight data recording program 
for many years. Software for analyzing the data record- 
ed by the MXU-553 equipped aircraft, for generating 
spectra and profile information, and to display the re- 
sulting data were developed. This software was de- 
signed to process not only the MXU-553 data but also 
the data from the micro-processor recorders being de- 
veloped at this time. Once all software had been writ- 
ten, a final requirement of the contract with the Air 
Force was to process many hours of MXU-553 data 
and report the results. The programs developed for 
San Antonio Air Logistics Center (SA-ALC/MMSA) are 
summarized in the interaction overview. The first pro- 

ram consists of a compression effort where the raw 

XU-553 data is converted to engineering units and 
compressed to retain only significant flight data. This 
compressed flight data is processed by SA-ALC using 
the edit/pre-analysis program which allows for tabular 
and graphic display of data and editing of erroneous 
information. The final program permits the tabulation 
of spectra and profile information and is named SOUP 
(Spectra and Operational Usage Profile). This program 
is the subject of this presentation. 


102,434 


N90-26822/8/GAR 
(Order as N90-26807/9/GAR, PC A99/MF 


) 
poy Wright Aeronautical Labs., Wright-Patterson 
H 


Peak Identification Techniques. 

Jun 88, 26p 

In Its Proceedings of the 1987 Aircraft/Engine Struc- 
tural Integrity Program (Asip/Ensip) Conference p 819- 
844. 


Peak identification is performed, primarily for flight 
measured data, to reduce the amount of information 
which must be considered for structural life analyses. 
The peak identification methodology applied defines 
those points in time, and therefore limits the measured 
data, for which further analysis will be performed. 
Ideally, the peak identification technique used will 
retain all stress cycles which contribute to structural 
damage while eliminating those times within an air- 
craft’s life which are unimportant in a structural sense. 
This peak identification techniques presentation is lim- 
ited to a discussion of methods by which peak maneu- 
ver response times are established. The presentation 
does not discuss ordering techniques such as range- 
pair or rain-flow. Additionally, the presentation primari- 
ly addresses fighter, attack, and fighter-trainer aircraft. 
Although examples and discussions are based on 
these limitations the concepts presented have implica- 
tions across a broad range of applications. The peak 
identification techniques presentation concentrates on 
three established methods of peak identification. 
These methods are known as Conventional Count or 
50 percent Rise-Fall, Range-Pair or Fixed Increment, 
and Counting Accelerometer or Fixed Return. 


102,435 


N90-26823/6/GAR PC A03/MF A0O1 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


102,439 


AERONAUTICS & AERODYNAMICS 


Aircraft 
Evaluation of Absorption of New Concepts 
of Aircraft Subfloor Intersections. 


L. E. Jones, and H. D. Carden. Nov 89, 33p NAS 
1.60:2951, L-16628, NASA-TP-2951 


Forty-one ite aircraft subfloor intersection 
specimens were tested to determine the effects of ge- 

and material on the energy i d 
failure characteristics, and post-crush structural integ- 
rity of the specimens. The intersections were con- 
a i bye + 25 ~ sub 6 laminates of 
either ar or graphite-epoxy in 
heights of 4, 8, and 12 inches. The geometry of the 
specimens varied in the designs of the intersection at- 
} ~ angle. Four different geometries were 
tested. 


102,436 
N90-26824/4/GAR PC A09/MF AO1 
Notre Dame Univ., IN. Dept. of Aerospace and Me- 


Sky Shark: An REV Investigate the 
4 to 

Final Design Proposal. 

R. Ziemba, J. Schudt, K. Comly, M. Vanthournut, and 
J. C. T . 4 May 89, 176p NAS 1.26:186222, 


NASA-CR-186222 
Contract NASW-4435 


The objective was to design a remotely piloted vehicle 
which is capable of gathering in-flight pressure distri- 
bution data on a lifting test specimen, and then test the 
design by constructing a demonstrator, to 
prove the flight worthiness of the concept. The tech- 

demonstrator was scheduled for takeoff at ap- 
proximately, 7:20 AM on Thursday April 27th. There 
was a light wind from the southeast. The plane was 
hand-launched and made an initial dip, most likely due 
to the poor trim conditions at launch. It then began to 
climb and bank into a left turn. The aircraft climbed to 
an altitude of approximately 150 ft and circled. The 
plane flew for several minutes and at times appeared 
to bump around, which was due to thermal activity dis- 
rupting the flight of the aircraft. The aircraft was 
brought slowly down in a power-off condition and 
glided in for a belly landing and landed without inci- 
dent. Results of the flight test proved the general ca- 
Pability of the design to maintain flight stability through- 
out the take off, cruise, turning, and landing flight re- 
gimes. We were not able to demonstrate stability with 
the test specimen in place as the control surfaces de- 
signed to counteract the instabilities induced in the 
static system, winglets and ailerons, were not includ- 
ed. 


102,437 
N90-26830/1/GAR PC A02/MF A01 
Construzioni Aeronautiche Giovanni Agusta S.p.A., 
Cascina Costa (Italy). Div. | 


odologia 

pee nw nae me am ofa 
Method to Helicopter Rotors). 

A. Biasiol, and G. — 16 Oct 89, 7p REPT- 
100-30-03, ETN-90-97271 

Text in Italian. 


The development of a computer code for the optimiza- 
tion of helicopter wing design is briefly described. It is 
shown that first order methods are best adapted to the 
optimization procedures. The possibility of adopting a 
multiple non-linear regression to obtain an analytical 
surface for a fast first optimization is discussed. 


102,438 
N90-26894/7/GAR PC A03/MF A01 
Construzioni Aeronautiche Giovanni Agusta S.p.A., 


Cascina Costa (Italy). Div. Elicotteri. 

Considerazioni Sulla Progettazione di Com 

Per Elicottero in Compositi a Matrice Metallica 
(Design of Helicopter Components in Metal Matrix 
Composites). 


es 
F. Persiani, G. P. Cammarota, and G. Donzelli. 16 
Oct 89, 19p REPT-100-20-55, ETN-90-97268 
Text in Italian. 


The general criteria to identify the components suita- 
ble to be. manufactured with metal matrix composites 
are discussed. The technological analysis of the possi- 
ble contribution of these materials to helicopter design 
is presented. The status of research activities in this 
field is discussed. 
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Aeritalia S.p.A., Turin (Italy). 

Stima Del Tasso di Guasto Per Componenti Mec- 
canico-idraulici (Estimation of Defective Rate of 
Mechanic-Hydraulic Components). 

R. Buffardi, and S. Chiesa. 1988, 8p ETN-90-97275 
Contract CNR-88-03287-07 

In Italian; English Summary. 


The contributions made to an aircraft reliability and 
safety strategic programs are described. The defect 
rate of mechanical and hydraulical components is ob- 
tained as a function of the quality level and environ- 
mental conditions. The proposed analysis is confirmed 
by experimental data. The applications to aircraft 
design are discussed. 


102,440 
N90-27626/2/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 


A04) 
National Technical Univ., Athens (Greece). 
Computer Modeling and Data Processing Meth- 
ods: An Essential Part of Jet Engine Condition 
Monitoring and Fault Diagnosis. 
K. Mathioudakis, A. Stamatis, E. Loukis, and K. 
Papailiou. Jan 90, 28p 
In a Aircraft Integrated Monitoring Systems p 185- 
213. 


Methods of processing measurement data in order to 
derive information about the health of an engine are 
presented. Both aerothermodynamic performance and 
fast response measurement data are covered. The 
principles and results of an advanced gas path analy- 
sis method are given. The method of adaptive perform- 
ance modeling and its application to fault diagnosis is 
described. Identification of faults on rotating blades by 
using unsteady pressure measurements is discussed. 
Extraction of diagnostic information from casing accel- 
eration acoustic measurements is studied. 


102,441 


N90-27627/0/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
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Technische Univ. Muenchen (Germany, F.R.). Anor- 
anisch-Chemisches Inst. 
xperimental Identification of Helicopter Engine 
Dynamics from Closed Loop Data. 
M. Menrath, W. Erhard, and G. Kappler. Jan 90, 26p 
In Dir, Aircraft Integrated Monitoring Systems p 215- 
40. 


Due to the complex mission profiles of modern heli- 
copter gas turbines, engine condition monitoring re- 
quires a high accuracy dynamic engine model. The 
identification of the dynamic engine model with the 
real engine operation condition has to be established 
on the basis of experimental modeling. The dynamic 
behavior of the engine can be described for small dis- 
turbances by a low order state space model. A maxi- 
mum likelihood procedure was used for system identi- 
fication of an Allison 250-C20B gas turbine in a closed 
control loop. The measurement systems were investi- 
gated. For the supply of real engine data a fully com- 
puterized helicopter gas turbine test stand was built. 


102,442 
N90-27628/8/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 


A04) 
Motoren- und Turbinen-Union G.m.b.H., Munich (Ger- 
many, F.R.). 
Advanced Algorithms Design and Implementation 
in on-Board Microprocessor Systems for Engine 
Life Usage Monitoring. 
J. Broede, and H. Pfoertner. Jan 90, 19p 
gl Aircraft Integrated Monitoring Systems p 241- 


Advanced engine life usage monitoring requires close 
equivalence between mechanical design and monitor- 
ing algorithms in order to achieve sufficient accuracy. 
Usual and abnormal engine operation must be cov- 
ered as well as input signal failure and other disturb- 
ance factors. The algorithms developed to satisfy the 
constraints due to processor speed and storage size 
are described. Those algorithms are embedded in a 
frame controlling the functional sequence of the moni- 
toring procedure. Algorithm development includes the 
conversion into a suitable form for processing and the 
verification and validation of the implemented soft- 
ware. 
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102,443 
N90-27631/2/GAR 
(Order as N90-27617/1/GAR, PC = 


) 

Universitaet der Bundeswehr, Hamburg (Germany, 
Knowledge Based Diagnosis of Jet Engines unde 

no’ is of Jet Engines under 
Consideration of Model Based Methods. 
U. Willan, and R. Lunderstaedt. Jan 90, 25p 
In Dir, Aircraft Integrated Monitoring Systems p 293- 
318. 


An introduction and overview on knowledge based 
procedures operating with an expert system are =. 
Model based procedures on the basis of a gas-path- 
analysis are integrated in the expert system. Its per- 
formance and range of usage are improved and fault 
free measurement data are to be guaranteed. Algo- 
rithms derived eliminate both stochastic and systemat- 
ic measurement errors. The general considerations 
are applied on the engine RB 199 of the Tornado jet 
fighter. Several diagnosis results are pointed out. 


102,444 
N90-27674/2/GAR PC A03/MF A01 
Aeritalia S.p.A., Turin (Italy). 

Expert System for Pilot Assistance: The Challenge 
of an Intensive Prototyping. 

P. Gallo, D. Dabbene, F. Luise, and P. Giordanengo. 
1989, 19p ETN-90-97274 

Previously Announced in laa as A90-38909. Presented 
at Symposium on Artificial Intelligence as an Aid in Mili- 
tary Operational Decision-Making, Orlando, FL, 27-31 
Mar. 1989; Sponsored by International Society for Op- 
tical Engineering and IEEE. 


The methodologies and techniques employed to de- 
velop an expert system for pilot assistance while per- 
forming route planning or replanning, the functional 
characteristics of a first prototype working on a Lisp 
machine, and its current architecture are presented. 
This prototype is able to provide the pilot with dynamic 
information about the geography of terrain, the tactical 
situation, the meteorological conditions and the cur- 
rent state of the aircraft; static information about 
threats characteristics, fuel consumption, aircraft con- 
figuration and pre-planned route are also available. 
The system is able to plan complete ground attack 
missions and to suggest the most suitable push-up 
point for the run-in on target. The experiences gath- 
ered during the development of this prototype are 
summarized. 


102,445 
N90-27694/0/GAR PC A03/MF A01 
Stanford Univ., CA. 

Two Dimensional Study of Rotor/Airfoil Interac- 
tion in Hover. 

C. S. Lee. Aug 88, a de a 1.26:183272, SU-JIAA- 
TR-88, NASA-CR-18327 

Sponsored by NASA, ike Research Center. 


A two dimensional model for the chordwise flow near 
the wing tip of the tilt rotor in hover is presented. The 
airfoil is represented by vortex panels and the rotor is 
modeled by doublet panels. The rotor slipstream and 
the airfoil wake are simulated by free point vortices. 
Calculations on a 20 percent thick elliptical airfoil 
under a uniform rotor inflow are performed. Variations 
on rotor size, spacing between the rotor and the airfoil, 
ground effect, and the influence upper surface blowing 
in download reduction are analyzed. Rotor size has 
only a minor influence on download when it is small. 
Increase of the rotor/airfoil spacing causes a gradual 
decrease on download. Proximity to the ground effec- 
tively reduces the download and makes the wake un- 
steady. The surface blowing changes the whole flow 
structure and significantly reduces the download within 
the assumption of a potential solution. improvement 
on the present model is recommended to estimate the 
wall jets induced suction on the airfoil lower surface. 


102,446 
N90-27699/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 
Development and Testing of Methodolog a4 
Evaluating the Performance of Multi-input/Multi- 
Output Digital Control Systems. 

A. S. Pototzky, C. D. Wieseman, S. T. Hoadley, and 
V. Mukhopadhyay. Aug 90, 12p NAS 1.15:102704, 
NASA-TM-102704 

Presented at the 1990 Aiaa Guidance, Navigation, and 
Control Conference, Portland, OR, 20-22 Aug. 1990. 


A Controller Performance Evaluation (CPE) methodol- 
ogy for multi-input/multi-output digital control systems 
was developed and tested on an aeroelastic wind- 
tunnel m Modern signal processing methods 
were used to implement control laws and to acquire 
time domain data of the whole system (controller and 
plant) from which appropriate transfer matrices of the 
control system could be generated. Matrix computa- 
tional procedures were used to calculate singular 
values of return-difference matrices at the plant input 
and output points to evaluate the performance of the 
control system. The CPE procedures effectively identi- 
fied potentially destabilizing controllers and confirmed 
the satisfactory performance of stabilizing ones. 


102,447 
N90-27700/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


An VA. Langley Research Center. 

Effects of Spoiler Surfaces on the Aeroelastic Be- 
havior of a Low-. -Ratio Rectangular Wing. 
S. R. Cole. Apr 90, 11p NAS 1.15:102622, NASA- 
TM-102622 

Previously announced in laa as A90-29371. 


An experimental research study to determine the ef- 
fectiveness of spoiler surfaces in suppressing flutter 
onset for a low-aspect-ratio, rectangular wing was con- 
ducted in the Langley Transonic Dynamics Tunnel 
(TDT). The wing model used in this flutter test consist- 
ed of a rigid wing mounted to the wind-tunnel wall by a 
flexible, rectangular beam. The flexible beam was con- 
nected to the wing root and cantilever mounted to the 
wind-tunnel wall. The wing had a 1.5 aspect ratio 
based on wing semispan and a NACA 64A010 airfoil 
shape. The spoiler surfaces consisted of thin, rectan- 
gular aluminum plates that were vertically mounted to 
the wing surface. The spoiler surface geometry and lo- 
cation on the wing surface were varied to determine 
the effects of these parameters on the classical flutter 
of the wing model. Subsonically, the experiment 
showed that spoiler surfaces increased the flutter dy- 
namic pressure with each successive increase in spoil- 
er height or width. This subsonic increase in flutter dy- 
namic pressure was approximately 15 percent for the 
maximum height spoiler configuration and for the maxi- 
mum width spoiler configuration. At transonic Mach 
numbers, the flutter dynamic pressure conditions were 
increased even more substantially than at subsonic 
Mach numbers for some of the smaller spoiler sur- 
faces. But greater than a certain spoiler size (in terms 
of either height or width) the spoilers forced a torsional 
instability in the transonic regime that was highly Mach 
number dependent. This detrimental torsional instabil- 
ity was found at dynamic pressures well below the ex- 
pected flutter conditions. Variations in the spanwise lo- 
cation of the spoiler surfaces on the wing showed little 
effect on flutter. Flutter analysis was conducted for the 
basic configuration (clean wing with all spoiler surface 
mass properties included). The analysis correlated 
well with the clean wing experimental flutter results. 


102,448 

N90-27704/7/GAR PC A04/MF A01 
Advisory Group for Aerospace Research and Develop- 
ment, eee 6 rance). 
AGARD/S Review Damage Tolerance for 
Engine Structures. 3: Component Behaviour and 
Life Management. 

cJun 90, 71p AGARD-R-770, ISBN-92-835-0545-X 

In English and French. Original Contains Color Illustra- 
Sone. Meeting Held in Ottawa, Ontario, 23-28 Apr. 
1 } 


No abstract available. 


102,449 
N90-27705/4/GAR 
(Order as N90-27704/7/GAR, PC eg | On 
01 


Rolls-Royce Ltd., Derby (England). 
AGARD Damage Tolerance Concepts for Engine 
Structures Workshop 3, Component Behaviour 
and Life Management. 

R. H. Jeal. cJun 90, } 

In AGARD, AGARD/ mp Review Damage Tolerance 
for Engine Structures. 3: Component Behaviour and 
Life Management 9 p. Original Contains Color Iilustra- 
tions. 


This workshop covered the critical technologies that 
relate the science of materials and defect behavior, 
and the knowledge of component quality, to the reality 
of component performance in the engine. The initial 
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102,450 
N90-27706/2/GAR 
(Order as N90-27704/7/GAR, PC A04/MF 
01 


) 
Societe Nationale d’Etude et de Construction de Mo- 
teurs d’Aviation, Moissy-Cramayel (France). 
Calcu de Duree de Vie des des Composants de Turbo- 
machines (Calculation of Service Life of Turboma- 
chine Com 
J. P. Mascarell. cJun 
Text in French. in. AGARD, AGARD/Smp Review 
Damage Tolerance for Engine Structures. 3: Compo- 
nent Behaviour and Life Management 11 p. 


Today, it is realized that turbomachines are necessary 
high performance equipment. Taking into account 
temperature effects, loads, and the configuration of 
the most used parts of the engine, methods for predict- 
ing service life are presented which use damage analy- 
sis of materials caused by temperature. The po ao are 
used from temporal evolution of the behavior and 
damage, which comes from multiaxial thermomechani- 
cal forces and cyclic load test or the components of 
the structure. Some applications are proposed for vari- 
ous concepts of service life by crack initiation or crack 
propagation. 


102,451 
N90-27707/0/GAR 
(Order as N90-27704/7/GAR, PC A04/ME 


01) 
Rolls-Ri Ltd., per Enos (England). 
hy of i Comsenent 
uith. cJun 90, im 
in AG RD, AGARD/Smp Review Damage Tolerance 
for Engine Structures. 3: Component Behaviour and 
rr pee 19 p. Previously Announced as N90- 


The importance of component testing in ensuring that 
design and life goals of engines are met is addressed. 
The integration of component testing and materials 
data generation into a material data bank is described. 
The techniques of stress and fracture mechanics anal- 
ysis, crack monitoring, metallogr oe es and probabilistic 
approaches are used in establi coe ae is data bank. 
The use of data on the material behavior of compo- 
nents in the development of new and improved materi- 
als is stressed. The above are discussed under the 
headings of: types of test; relationships of test condi- 
tions to engine cycles; testing facilities; test monitoring 
techniques; test analysis; scatter effects; use of results 
in component behavior analysis; and future use of 
component testing. 


102,452 
N90-27709/6/GAR 


(Order as N90-27704/7/GAR, PC A04/MF . 


A01) 
Pratt and Whitney Canada, Longueuil (Quebec). 
Life wey = Planning. 
K. Rezai, and R. N. Tadros. cJun 90, 6p 
In AGARD, AGARD/Smp Review Damage Tolerance 
for Engine Structures. 3: Component Behaviour and 
Life Management 6 p. 


Structural integrity and safe operation of gas turbine 
engines for commercial aircraft was gained through 
the application of a life fase care procedure, which 
combines state of the nology from various dis- 
Ciplines of engineering. The core of the process is sub- 
stantiation of components and their materials for low 
cycle fatigue/mission life and it is essentially based on 
Safe Life Approach (SLA) design. Fracture mechanics 
analyses are also applied in some cases for proper un- 
derstanding of the behavior of materials susceptible to 
fatigue crack Peay The life management procedure 
is discussed. ifing process on the basis of SLA 
p= — of fracture mechanics are also pre- 
sen 


102,453 
N90-27710/4/GAR 
(Order as N90-27704/7/GAR, PC -< 
01 


Royal Aircraft Establishment, Farnborough (E ). 
Sompenns Behaviour and Life ee The 
for Common AGARD Approaches and Ac- 


C. R. Gostelow. cJun 0. 

In AGARD, AGARD/Smp leview Damage Tolerance 
for Engine Structures. 3: Component Behaviour 
Life Management 4 p. 


Component behavior and life a con are central 
to Damage Tolerant Engine Certification. 
With an ‘international Pauch ashe geesaetie 
pet, tra for labs in the various countries 
able to believe each others data, results, and fly 
ang tanusiongen poeconaes' ng methods, materials, 
and manufacturing processes with confidence and in 
safety. In parton, Mall AGARD Countries are custom- 
ers and users of gas turbine engines, military and civil, 
ya Wom a neeiier of eowese. There le « need 
ish a common position if components lifed by 
DTD are to be introduced and managed in in a safe and 
cost effective manner, and the various Lifing Authori- 
ties convinced that the lifing methodologies are safe. 
There are a number of material related areas that 
would benefit from collaborative activity: Materials 
Statistics); St ns Analyst igonme and toreeg 
statis ess is (al ms, ai orging 
modeling); and damage rules. 


102,454 
N96-27711/2/GAR PC A13/MF A02 
Advisory Group for Aerospace Research and Develop- 
ment, ec Be tae (France). 

rative E Perf 


lormance Measurements. 
cMay 90, 289p AGARD-LS-169, ISBN-92-835-0565-4 
Lecture Series Held in Torino, aly, hen 1990; in 
London, England, 17-18 Ma in Montreal, 
Quebec, 4-5 Jun. 1990; and in waaay CA, 7-8 Jun. 


No abstract available. 


102,455 
N90-27712/0/GAR 
(Order as N90-27711/2/GAR, PC A13/MF 
Sverdrup diem Experiment AFS, TN. 
Design o iment. 
R. E. Smith. cMay 90, 10p 
In AGARD, Comparative Engine Performance Meas- 
urements 10 p. 


An experiment was successfully designed to meet the 
objectives of the Uniform Engine Test Program (UETP) 
as defined bY the Propulsion and Energetics Panel 
(PEP) of AGARD. The experiment was based on the 
use of two specially modified J57-PW-19W turbine en- 
gines. The experiment was compatible with the capa- 

bility and availability of eight different engine test facili- 
ties located within five NATO countries. Four of these 
test facilities are ground-level engine test facilities, and 
four are altitude engine test facilities. The experiment 
as designed was consistent with the test resources 
available at each test site. The design of the experi- 
ment included the specification of the test article, the 
matrix of variables, the experimental measurements, 
and the formats of the test reports. In addition, the 
design of the experiment included the definition of 
three methodologies, i.e., test, data processing, and 
measurement uncertainty, to the minimum extent nec- 

essary to meet the objectives of the UETP, and to 
maximize the level of confidence in the comparative 
engine performance measurements from each facility. 
This approach was consistent with a basic requirement 
of the UETP, which was to utilize local facility practices 
to the maximum extent possible. The experiment as 
designed was defined in a General Test Plan which 
was coordinated with and yaa by all participants 
in the Uniform Engine Test Program. The General Test 
Plan was published and made available to all program 
participants. A literature search did not identify ex- 
isting publications which defined experiments of the 
scope required for the UETP. The successful design of 
the UETP experiment was a major technical and man- 
agement accomplishment and was a key contributor to 
the success of the UETP. The General Test Plan 
should serve as a baseline for the design of future ex- 
periments pectin, Sha scope and complexity of the 
AGARD Uniform Engine Test Program. 


102,456 
N90-27713/8/GAR 
(Order as N90-27711/2/GAR, PC A13/MF 
02) 
Royal Aerospace Establishment, Farnborough (Eng- 
land). Space Dept. 
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102,457 
N90-27714/6/GAR 
(Order as N90-27711/2/GAR, PC A13/MF 


A02 
ape Research Council of Canada, Ottawa (Ontar- 
investigation of Factors Affecting Data Compari- 


DM M. Rudnitski. cMay 90, 18p 
In AGARD, momen Engine Performance Meas- 
urements 18 p. 


In evaluating performance in test facilities, 
ground-level test or altitude tanks, — influ- 
measurements must be 


coefficient, 

was demonstrated ne a useful tool for inter- 
facility compariauna, wheres for fuel flow, sensor re- 
dundancy is most common. The possibility of engine 
deterioration occurring during an extended test pro- 
gram required close monitoring of basic engine param- 
eters using facility i sensors. Although 


some ae changes in behavior did occur, 
the magnitude of these shifts did not warrant data cor- 
rection. 

102,458 

N90-27715/3/GAR 


(Order as N90-27711/2/GAR, PC A13/MF 


A02) 
Sverdrup Tech , Inc., Arnold AFS, TN. 
Comparison Of Anode Test Cell Results. 
R. E. Smith. cMay 90, 12p 


In AGARD, Comparative Engine Performance Meas- 
urements 12 p. 


The tome tha page sape of the J57-PW-19W 
engine as measured in four altitude test facilities locat- 
ed at NASA (Lewis), MALO, RAE(P), and CEPr was 
compared and analyzed at each of ten simulated flight 
conditions. All of gt 9 me ana comparisons were 


tions of engine rotor 
speeds, temperature ratio, pressure ratio, airflow, fuel 
flow, net thrust, and specific fuel consumption. Two 
different methods were used to make the facility com- 


parisons. First, the facility performance was compared 
Papen pt npr apbee thr sey bee nomen 
tions and power tested. The comparison be- 
tween the four altitude facilities was based on the frac- 


tion of test data which are within a 2-percent band i.e., 
+or-1 Percent of the mean performance curves ai 


facility performance was compared using 

percentage spread of the characteristic curves fit to 
the six pairs of key engine performance parameters for 
all of the simulated i flight conditions at one engine 
power setting. Facility comparisons based on the first 
method showed approximately 90 percent or more of 
all the data was within a 2-percent bandwidth for four 
of the six parameter sets, i.e., engine speed ratio, 
engine re Se ratio, saitfiow, and specific fuel 
consumption. Only about 65 percent of the fuel flow 
and net thrust data was within the 2-percent band. The 
fuel fiow and thrust data from Centre d’Essais des Pro- 
pulseurs (CEPr) were significantly different from the 
other three test facilities and combined confirmed 
anomalies. the CEPr data for these two pa- 


rameters incr the fraction of data points within 
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the 2-percent band to 85 percent for fuel flow and 92 
percent for net thrust. The ranges of overall engine 
lormance eads based on the second me’ 
are presented for three of the key pairs of engine per- 
formance parameters. The differences were evaluated 
at approximately the mid-thrust level of the engine 

power range at each of the test conditions. 


102,459 
N90-27716/1/GAR 
(Order as N90-27711/2/GAR, PC ATaIME 


2) 
National Research Council of Canada, Ottawa (Ontar- 
io). 
Comparison of Ground-Level Test Cells and 
Ground-Level to Altitude Test Cells. 
D. M. Rudnitski. cMay 90, 13p 
In AGARD, Comparative Engine Performance Meas- 
urements 13 p. 


The Uniform Engine Test Program was set up to exam- 
ine gas turbine test procedures, instrumentation tech- 
niques and data reduction methods employed by 
engine test facilities in several AGARD countries. Two 
classes of facilities participated, altitude and 
ground-level test beds. Two engines were to be oper- 
ated in the test facilities, but as the program evolved, 
= one engine was tested in all the altitude facilities, 
and the other in the ground-level beds, with some 
overlap between. Thus the performance assessment 
had to be laid but with three specific objectives: ailti- 
with altitude; ground-level with ground-level; and 
ground-level with altitude. This lecture will deal with 
ground-level with ground-level and ground-level with 
altitude. Steady-state performance of a J57-P-19 tur- 
bojet engine was evaluated in four ground-level test 
beds, three of them enclosed: NRCC, CEPr, and 
TUAF, and an open-air test bed at NAPC. Detailed 
inter-facility comparisons were made on the three 
basic engine parameters, airflow, net thrust, and spe- 
cific fuel consumption, and reasons sought for any dif- 
ferences. The ground-level with altitude objective was 
to compare data taken in an altitude facility to those 
obtained in a ground-level test bed. As not all facilities 
tested both engines in the round-robin, engine SN 
607594 was used for altitude to altitude and altitude to 
ground-level, and engine 615037 for ground-level bed 
comparison. AEDC was the only altitude facility capa- 
ble of operation at sea-level-static conditions for both 
engines, which provided a direct comparison of the va- 
lidity of the normalizing equations. CEPr tested one 
engine in both a ground-level bed and in their altitude 
facility. Significant data scatter and biases in the CEPr 
data made meaningful comparisons of dubious value, 
reducing the size of the database. 


102,460 
N90-27717/9/GAR 
(Order as N90-27711/2/GAR, PC AIS/ME 
02 


National Aerospace Lab., Amsterdam (Netherlands). 
Measurement Uncertainty in Gas Turbine Perform- 
ance Determination. 

J. P. K. Vieghert. cMay 90, 7p 

In AGARD, Comparative Engine Performance Meas- 
urements 7 p. 


A pre-test estimate of data uncertainty shows up weak 
links in the data chain and serves as a yardstick to 
judge whether observed differences in measured data 
are significant. On the other hand post-test analysis is 
essential to identify data validity problems. The uncer- 
tainty estimates are based on the Abernethy concept, 
which splits total uncertainty in precision and bias. 
With the help of an error audit four types of elemental 
errors are estimated for each of five basic physical pa- 
rameters. This error is then propagated to the engine 
performance parameters, and from there to the target 
values on which the comparison is based. Values for 
predicted errors are compared between the participat- 
ing facilities and reasons for discrepancies are dis- 
cussed. 


102,461 
N90-27718/7/GAR 
(Order as N90-27711/2/GAR, PC A13/MF 
A02) 


Sverdrup Technology, Inc., Arnold AFS, TN. 
Experience in Developing an Improved Design of 
E (Lessons Learned). 

R. E. Smith. cMay 90, 5p 

in AGARD, Comparative Engine Performance Meas- 
urements 5 p. 


The design of the experiment for the AGARD PEP Uni- 
form Engine Test Program (UETP) was a highly suc- 
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cessful effort. The plan and organization for this pro- 
gram included contemporary recording of lessons 
learned regarding improvements to the design of the 
UETP experiment. Nine major lessons learned were 
identified which provide the opportunity for improve- 
ments in the design of experiments for future programs 
having a scope and complexity similar to the UETP. 
These lessons learned were spread across the seven 
key technical elements of the experiments as follows: 
test article - validated engine math model; matrix of 
variables - engine performance tracking; experimental 
measurements - referee tailpipe measurements, 
engine inlet turbulence; test method - compressor inlet 
flow distortion engine thermal stabilization; test data 
processing - lapse characteristics for engine perform- 
ance; measurement uncertainty - defined measure- 
ment process; and reporting - data comparison strate- 
gies. In addition, one lesson learned related to the 
management of major, round-robin programs. 


102,462 
N90-27719/5/GAR 
(Order as N90-27711/2/GAR, PC “— 


2) 
Royal Aerospace Establishment, Farnborough (Eng- 
land). Space Dept. 
Experience in Developing an Improved Altitude 
Test Capability. 
A. R. Osborn. cMay 90, 16p 
In AGARD, Comparative Engine Performance Meas- 
urements 16 p. 


Each test site benefitted in different ways from partici- 
pating in the Uniform Engine Test Program (UETP), not 
least from observing how other test sites approached 
the testing, through participating in the Working Group 
discussions on procedures and methods of analysis. A 
review of the lessons learned by the participants 
during the altitude testing of the UETP was carried out 
and a strategy proposed for an improved altitude test 
capability. Many of the good practices proposed for a 
better test capability are based on experience found to 
be successful at RAE, Pyestock, in the UK. 


102,463 
N90-27720/3/GAR 
(Order as N90-27711/2/GAR, PC AIS/ME 
2 


) 
National Research Council of Canada, Ottawa (Ontar- 


io). 

Experience in Developing an Improved Ground- 
Level Test Capability. 

D. M. Rudnitski. cMay 90, 10p 

In AGARD, Comparative Engine Performance Meas- 
urements 10 p. 


Enclosed ground-level cell engine testing requires a 
thorough understanding of engine and test cell aerody- 
namic interaction to ensure accurate and repeatable 
engine performance evaluation. The key elements of 
cell design have been identified and design consider- 
ations outlined. Some examples of practices employed 
at NRCC have been listed, a number of them directly 
reflecting experience gained from the Uniform Engine 
Test Program (UETP). 


102,464 
N90-27721/1/GAR 
(Order as N90-27711/2/GAR, PC au 
02) 
Sverdrup Technology, Inc., Arnold AFS, TN. 
General Test Plan. (Revised). 
R. E. Smith. cMay 90, — 
In AGARD, Comparative Engine Performance Meas- 
urements 139 p. 


The overall purpose of the AGARD-Uniform Engine 
Test Program (UETP) is to bring an understanding of 
turbine ground test data for participating AGARD coun- 
tries to a common denominator, and to improve test 
techniques, instrumentation and test equipment for 
turbine engine testing. The improved understanding 
and methods are to be achieved through a compara- 
tive engine test program. Two J57P-19W nonafter- 
burning turbojet “—. are to be made available from 
the U.S. Air Force. The plug type nozzle of the J57 will 
be replaced with a cylindrical tailpipe and a reference 
convergent nozzle. The intent of replacing the exhaust 
nozzle is to simplify the installation of nozzle instru- 
mentation and the calculation of nozzle performance. 
Certain fixed instrumentation will be provided to travel 
with the engine. This reference instrumentation will be 
used to set test conditions, monitor engine health and 
engine performance degradation. The basic objectives 
of the UETP is that each participant use those facility 


test procedures, instrumentation arrangements and 
analysis methods that are that are consistent with their 
normal practices to define three basic engine perform- 
ance parameters: airflow rate net thrust, and i 
fuel consumption. NASA Lewis Research Center will 
initiate the test program and be responsible for the ini- 
tial program management. Two overhauled en- 
nes will be delivered to NASA Lewis Research 
inter for modification and checkout prior to the initi- 
ation of the UETP. The initial and final participant facili- 
tests of the UETP will be conducted at NASA Lewis 
esearch Center. Test data from the final retest at 
NASA Lewis Research Center will be used to assess 
engine performance —— The gary of this 
document, the General Test Plan (GTP), is to specify 
participant common test hardware, instrumentation, 
data acquisition, data processing procedures and will 
serve both as a guideline for the preparation of the par- 
ticipants test plan and as a control document for the 
identification of the test engine and related test hard- 
ware. 


102,465 

N90-27723/7/GAR PC A14/MF A02 
Aix-Marseille-2 Univ. (France). Inst. de Mecanique Sta- 
tistique de la Turbulence. 

Dilueur de Jet Chaud (Device for the Dilution of 
Hot Exhaust Jets). 

Final Report. 

R. Dumas, M. P. Chauve, and M. Amielh. Nov 89, 
309p ETN-90-97435 

Contract DRET-88-045 

Text in French. 


The results of the study performed for reducing the 
heat from helicopter exhaust nozzles are presented. 
The aim of the work is to improve the existent devices 
for the dilution of hot air exhaustion. A simple model of 
dilution device is studied. Data for the validation of the 
calculation codes is obtained. S ‘al exhaust syst 
configurations were investigated. The code allows the 
simulation and optimization of the flow rate in a given 
exhaust system. 





102,466 

N90-27724/5/GAR PC A03/MF A01 
Systems Technology, Inc., Hawthorne, CA. 

Flight Test Investigation of Flight Director and 
Autopilot Functions for Helicopter Decelerating In- 


wre woe 

R. H. Hoh, S. Baillie, and S. Kereliuk. Nov 89, 50p 
DOT/FAA/CT-TN89/54 

Contract DTFA01-87-C-00014 

Prepared in Cooperation with Systems Control Tech- 
nology, Inc., Arlington, VA. 


An in-flight experiment was conducted to evaluate cer- 
tification factors for decelerating approaches for rotary 
— aircraft in instrument meteorological conditions 
(IMC). The goals of the experiment were to determine: 
(1) limiting factors for crosswind regulation; (2) accept- 
able combinations of flight director and autopilot func- 
tions; and (3) necessary characteristics for the collec- 
tive flight director. It was found that both the wing-low, 
and the turn-coordination (crab) methods of meas | 
regulation were acceptable for approaches down to 

feet altitude and 25 knots ground speed. It was also 
found to be acceptable biend from the crabbed ap- 
proach during the deceleration. The experiment only 
considered the ICM portion of the approach so that 
field of view at breakout considerations should not be 
factored into results of this study. Acceptable perform- 
ance and pilot workload was achieved with a two axis 
flight director (pitch and roll), and raw data collective, 
as well as all of the more sophisticated configurations. 
Raw data approaches (no flight director) were found to 
be unacceptable. The augmentation consisted of low 
gain rate damping for all of the tested configurations. 


102,467 

N90-27725/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Active Control of Aerothermoelastic Effects for a 
Conceptual H ic Aircraft. 

sb Hee, M. G Gilbert, and A. S. Pototzky. Aug 90, 
12p NAS 1.15:102713, NASA-TM-102713 

Presented at the Aiaa Guidance, Navigation and Con- 
trol Conference, Portland, OR, 20-22 Aug. 1990. 


Procedures for and results of aeroservothermoelastic 
studies are described. The objectives of these studies 
were to develop the necessary procedures for per- 
forming an aeroelastic analysis of an aerodynamically 
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heated vehicle and to analyze a uration in the 
peer tage dh wth wre heave lajor tasks in- 
clude the development of and aerody- 
namic models, open loop pane design of active 
control laws for improving dynamic ri nses and 
closed loop vehicles. analyses 
calculations, short 
period alue trends Statistical analyses of 
on vehi ae to controls and turbulence. Im- 
nes ee math ay of the vehicle and raising the 
flutter indary of the aerodynamically-heated vehicle 
up to that of the cold vehicle were the objectives of the 
control law design investigations. 


102,468 

N90-27787/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Evaluation of Com Components on the Bell 
206L and Sik: 


D. J. Baker. Aug 90, aap NAS 1.15:4195, L-16776, 
NASA-TM-4195 

Contract DA PROJ. 1L1-62211-A-47-AB 

Presented at the 8th DOD/NASA/FAA Conference on 
Fibrous Composites in Structural Design, Norfolk, VA, 
28-30 Nov. 1989. 


Progress on two programs to evaluate structural com- 

posite parts i fig service on Bal 206L and Skoraky 
76 commer icopters is described. Forty ship 
sets of vy parts that include the litter door, 
baggage door, forward fairing, and vertical fin were in- 
stalled on Bell Model 206L helicopters that are operat- 
ing in widely different climates. Part installation started 
in 1981 and selected parts are being removed and 
tested at prescribed intervals over a 10 yr evaluation. 
Four horizontal stabilizers and eleven tail rotor spars 
that are production parts on the S-76 helicopter are 
being tested after penal peg wees of service to de- 
termine the effects of the operating environment on 
their performance. Concurrent with the flight evalua- 
tion, materials used to fabricate the parts are being ex- 
posed in ground racks and tested at specified intervals 
to determine the effects of outdoor environments. Re- 
sults achieved from 123,000 hrs of accumulated serv- 
ice on the Bell 206L parts and 53,000 hrs on the Sikor- 
sky S-76 parts are reported. Seventy-eight Bell 206L 
parts were removed and tested statically. Results of 7 
rots of ground exposure of materials used to make the 

ll 206L parts are presented. 


102,469 

N90-27788/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. ——_ Research Center. 

Protection Detection Surface (PADS) for 
Da EG 

M. J. Shuart, C. B. Prasad, and S. B. Spe. Sep 
90, 21p NAS 1.60:3011, L-16775, NASA-TP-3011 


A protection and detection surface (PADS) concept 
was studied for ication to composite primary air- 
craft structures. A Keviar-epoxy woven face sheet with 
a Rohacell foam core was found to be the most effec- 
tive PADS configuration Bag 1 F the configurations 
evaluated. The eu of the PADS uration was 
estimated to be Da conipaation 17 pct of structural 
weight. The PA\ ition was bonded to graph- 
ite-epoxy base no ge and up to a 70 pct improve- 
= ~¥ compression-after-impact failure strains was 
servi 


102,470 
N90-27928/2/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 


A03) 
Naval Postgraduate School, Monterey, CA. 
Regression and Combustion Characteristics of 
Boron Contai 


ining Fuels for Solid Fuel Ramjets. 
~ — C. Scott, D. Netzer, and A. Gany. Oct 
, 19p 
Contract N60530-87-WR-30009 


In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 355-369. 


A windowed, two-dimensional solid fuel ramjet motor 
was utilized with - speed motion picture cameras to 
study the effects of fuel composition, pressure and air 
mass flux on the surface behavior of metallized fuels 
within both the recirculation and boundary layer com- 
a . ions. The objective was to determine if ob- 

lace behavior and near-surface combustion 
mentoistes could be used to help explain the re- 
gression rate and/or performance characteristic ob- 
served in actual motor hardware. Fuels containing no 


combustion catalyst tested at a nominal air mass flux 
of 0.5 1bm/sq in. sec exhibited the characteristic of 
having lower combustion pressure limits with lower 
values of Shore A hardness. Previous observed ef- 
fects of carbon black, and the observed surface reac- 
tions with bimetallic fuels eicated F that bod patron 


mability limits are a strong function ber a enced 
processes within the mosegessmy 7 44 
sitioned fuel 1 for obtaining obtaini 


rains ma 
the best combination of ignitor ignition, fiernmmebilty limits 
motor performance. Most metallized fuels exhibited 
shedding of flakes of (unburned) material from the fuel 
surface. Flake thickness for boron fuels was typically 
200 microns, independent of pressure, and surface 
areas varied from less than one sq mm to yy 
mately 22 sq mm. The mass losses attributable to 
flaking Selenes play a role in the overall fuel 
mass loss mechanism. Bimetallic fuels and fuels con- 
taining a combustion catalyst apparently had surface 
reactions which increase the surface temperature. 
This should be beneficial for obtaining more complete 
combustion of the metals within the motor. 


102,471 

N90-28105/6/GAR 

Old Commo Univ., Norfolk, VA. 
1S res: Four Decades of Prog 

Final Report, 31 Dec. 1989. 


endi 

E. A. Thornton. Aug 90, 25p NAS 1.26:186898, 
NASA-CR-186898 

Grant NSG-1321 


Previously Announced in laa as A90-29305. 


Since the first supersonic flight in October 1947, the 
United States has desig developed and flown 
flight vehicles within increasingly severe aerothermal 
environments. Over this period, major advances in en- 
ineering capabilities have conned that will enable 
@ design of thermal structures for high speed flight 
vehicles in the twenty-first ne Progress in ther- 
mal-structures is surveyed for the last four decades to 
provide a historical perspective for future efforts. 


PC A03/MF A01 


102,472 

N90-28335/9/GAR PC A07/MF A01 
Centre d’Essais en Vol, Bretigny-sur-Orge (France). 
Lab. de evenaes Sree oe ne : - me 
Aspects Toxicologiques incendies a Bord 
Aeronefs. Role de la Pressurisation et de la Venti- 
lation de la Cabine, Compte Rendu d’Etude (Toxi- 
cological Aspects of Fire Onboard Aircrafts: Role 
of the Pressurization and Ventilation in the Cock- 


it). 
B C. M. Kerguelen, M. Mignet, J. P. Bezard, J. P. 
Delannoy, and J. Durand. Jan 90, 139p ETN-90- 
97452 


Contract DRET-87-1033 
Text in French. 


The characteristics involving ventilation and pressur- 
ization onboard aircrafts during flight are investigated. 
This work is part of the research program carried out 
on the thermolysis of materials used in cockpits. Both 
physicochemical and toxicological aspects of thermol- 
ysis and the harmful effects on a mouse were investi- 
gated. The results show that the risks of fire are re- 
duced if ventilation increases. Moreover the toxicity in- 
creases if the pressure decreases. 


102,473 

N90-28396/1/GAR PC A04/MF A01 

Southwest Research Inst., San Antonio, TX. 

Structure-Borne Noise Estimates for the PTA Air- 
ft. 


cra 

J. F. Unruh. Aug 90, 61p NAS 1.26:4315, SRI-04- 
8542-2, NASA-CR-4315 

Contract NAS1-17921 


Estimates of the level of in-flight structure-borne noise 
transmission in the Propfan Test Assessment Aircraft 
were carried out for the first three blade passage fre- 
quencies. The procedure used combined the frequen- 
response functions of wing strain to cabin sound 
pressure level (SPL) response obtained during ground 
test with in-flight measured wing strain response data. 
The estimated cabin average in-flight structure-borne 
noise levels varied from 64 to 84 dB, with Sa average 
level of 74 dB. The estimates showed little 
ence on engine/propeller power, flight alti or 
flight Mach number. In general, the bare cabin noise 
levels decreased with increasing propeller tone, giving 
rise to a plausible structure-borne noise transmission 
problem at the higher blade passage tones. Without 
knowledge of the effects of a high insertion loss side 
wall treatment on structure-borne noise transmission, 
no quantitative conclusions could be made. 


102,476 
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102,474 

N90-28398/7/GAR PC A08/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
12 - Verkehrswesen. 

Verfahren Zur Analyse, Bewertung und Entwick- 


men im zivilen Luftverkehr rey for Analysis, 
poe ayes ory Measures in Civil Aircraft). 
Le 158p ETN-90-97300 

in German. 


A correct evaluation of the sound emissions of the 
starting and landi 
the basis of local 
a oan rt meteorleg oe 

roadening process was analyzed by 
the system NOISIMSIS (Noise Impact Simulation 
System), Single fight eve is to consider the air traffic as 
piel Can nt events, which are represented by 
a sequence of poche emission points. The correla- 
tion of measured and forecast third level spectra were 
satisfying in the 50 to 250 Hz frequency area. 


102,475 
TIB/A90-81961/GAR 
Messerschmitt-Boelkow-Biohm G.m.b.H., 


PC E07 
Munich 





count). 
K. Weise. 27 Mar 87, 119p Rept no. MBB-UT-015-87 
In German. 


In a study commissioned by the German Ministry of 
Research and Technology, potential applications for 
key technologies in the elopment of future super- 
sonic and hypersonic aircraft were to be identified - in 
the case of the study group on ‘flight control, avionics 
and aircraft systems’ in the fields of lems technolo- 
gy and aircraft control technology. results of the 
Study is to enable the ministry to make research facili- 
ties available for those topics which come into ques- 
tion as the German component in future international 
development programs for supersonic and hypersonic 
aircraft. This report summarizes the results from the 
study group on ae control, avionics and aircraft sys- 


tems’. (orig.). (TIB: RN 5657(015-87PUB).) (Copyright 
(c) 1990 by FIZ. Citation no. 90:081961.) 

102,476 

TIB/B90-81825/GAR PC E09 


Deutsche Geselischaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 

Aufschwung und Wende - vom Kolben-Grossflug- 
motor zum Strahitriebwerk. (Upswing and turn - 
See ene 
en 1 

K. Grasmann, and W. Eisenlohr. 1988, 79p Rept nos. 
DGLR-88-01, ISBN 3-922010-37-7 

In German. Full text of a video interview. 


Since 1984 DGLR group 12 has has been recording 
video interviews with leading personalities from the 
pioneering days of German aviation. This report pre- 
sents the extended version of an interview with Wol- 
fram Eisenlohr Generaling a.D. Dipl.Ing. As a naval 
pilot back in the First World War, Wolfram Eisenlohr 
flew a number of highly successful missions in the 
Baltic area. In the years following, he made a great 
contribution side Hellmut Sachse to the recon- 
struction of the German aero-engine industry, which 
had been brought to standstill by the Treaty of Ver- 
sailles. This enabled German aero-engine develop- 
ment to rapidly catch up with and, in certain a 

even overtake the international state of the art. ecip- 
rocating engines had reached their peak at this stage 
and began to be su by the jet hab ge Seams which 
first reached production maturity in Germany. Between 
1926 and 1944, Wolfram Eisenlohr was instrumental in 
the planning, coordination and advancement of this 
the most significant era of German aero-engine devel- 
opment; first in the naval administration of the Reich 
Defence Ministry and later in the technical office of the 
Reich Air Ministry (RLM). His achievements gained him 
great national and international recognition. After 1945 
he helped via the air veterans’ association ‘Alte Adler’ 
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to reestablish the great tradition of German aviation 
and actively to cultivate it until the present day as ‘Alte 
Adler’ president from 1977 to 1986. (orig.). ( ight 
(c) 1990 by FIZ. Citation no. 90:081825.) 


102,477 
TIB/B90-81985/GAR PC E14 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Hubschrauber 


und Fl 
Simu! des gefesselten phe eines Gleitflug- 
zeuges in der Messstrecke eines Niedergeschwin- 

Stokett-Windkanale. (Simulation of the tethered 
waloty wind & etre in a working section of a low- 


Me Kraus 180 1986, i Rept nos. MBB-FE121-S/PUB- 
0395-A, LT-DA-86/1 

In German. 
prone describes the studies on tethered and 
flight of a glider with a new kind of delta wing 
Conliguetion in the 9.5 m x 9.5 m working area of the 
German-Dutch Wind Tunnel (DNW). In its present 
form, the report was submitted as a a thesis at 
the Technical University of Munich in spring ig 1986. 

itatio 


{orig (Copyright (c) 1990 by FIZ. nN no. 
81985.) 

102,478 

TIB/B90-81989/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Hubschrauber 
und ene ae ll 


Kemprtugeeug zeus, (Thre mameuinterpaeane 


Apr 90, 16p ert no. MBB-FE300-S/PUB-347 
In German. 


This brochure describes the use of expert systems on 
the basis of sensor fusion for threat management in a 
modern combat aircraft. The concepts to be devel- 
oped are configured with regard to the task and mis- 
sion environment of a fast, low-flying combat aircraft, 
but are also applicable to other mission profiles. The 
main aim is to increase the survivability and enforce- 
ment capability of the aircraft. This is achieved by im- 
proving threat management and developing a tactical 
advice system to support the crew. The concept is not 
tailored to any particular type of aircraft, but can be 
implemented in any combat aircraft. This depends on 
the presence of sensors for detection of threats and 
the facility to react to threats with various tactical 
means. A team comprising personnel from Messer- 
schmitt-Boelkow-Blohm GmbH (MBB) and Texas In- 
struments Deutschland GmbH (TID) are ion 
on the project. ot ). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081989. 


102,479 


TIB/B90-81993/GAR PC E09 
Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Luft- und Raumfahrt. 

Ein Modul zur Flugsimulation im rechnerunter- 
stuetzten Entwurf von Verkehrsflugzeugen. (A 
module for flight simulation in the computer-aided 
design of commercial aircraft). 

P. Matsiridis. Feb 90, 83p Rept no. ILR-Mitt.- 
235(1990) 

in German. 


An efficient CAD system for preliminary aircraft oi 
has been developed in Special Research Division 203 
‘Computer-Aided Design Models for Mechanical Engi- 
neering’ at the Institut fuer Luft- und Raumfahrt. In the 
course of research work leading towards expansion of 
this — system, it was found necessary to in- 
crease analysis varegge Fag the preliminary draft 
with a simulation module. This paper describes the 
module for flight simulation, the motivation behind its 
creation and its incorporation in the system. The 
motion equations are established and the forces and 
momentums acting on the aircraft calculated. Within 
the flight mechanical model constructed in this way, 
the problem of the initial values for the system varia- 
bles and that of trimming are explained, and the vari- 
ous integration algorithms discussed. The results of 
ora) (cope simulation tasks are then presented. 
{on Poke lea (c) 1990 by FIZ. Citation no. 
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102,480 

N90-25980/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


prea DC. 
Space Transpo 


rtation Avionics Technology Sym- 
posium. Volume 1: Executive Summary. 

Aug 90, 24p NAS 1.55:3081 

Symposium Held in Williamsburg, VA, 7-9 Nov 1989. 


The focus of the symposium was to examine existin 
and planned avionics technology processes and pr 
ucts and to recommend necessary changes for 
strengthening priorities and yt oom emphases. Inno- 
vative changes in avionics technology development 
and design processes, identified during the symposi- 
um, are needed to support the increasingly complex, 
multi-vehicle, integrated, autonomous space-based 
systems. Key technology advances make such a major 
initiative viable at this time: digital processing capabili- 
ties, integrated on-board test/checkout methods, 
easily reconfigurable laboratories, and software design 
and production techniques. 


102,481 
N90-25981/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 

Qualitative Evaluation of a Conformal Velocity 
Vector Display for Use at High Angles-of-Attack in 
Fighter Aircraft. 

D. R. Jones, and J. R. Burley. Jun 90, 11p NAS 
1.15:102629, NASA-TM-102629 


A piloted simulation study was conducted to evaluate 
the utility of a display device designed to illustrate 
graphically and conformally the approximate location 
of a fighter aircraft's velocity vector. The display device 
consisted of two vertical rows of light emitting diodes 
(LED's) located toward the center of the cockpit instru- 
ment panel to each side of the control stick. The light 
strings provided a logical extension of the head up dis- 
play (HUD) velocity vector symbol at flight path angles 
which exceeded the HUD field-of-view. Four test sub- 
jects flew a modified F/A-18 model with this display in 
an air-to-air % gement task against an equally capa- 
ble opponent. Their responses to a questionnaire indi- 
cated that the conformal velocity vector information 
could not be used during the scenarios investigated 
due to the inability to visually track a target and view 
the lights simultaneously. 


102,482 
N90-26012/6/GAR PC A03/MF A01 
Advisory Group for Aerospace Research and Develop- 


ment, Neuilly-sur-Seine (France). 

Technical Evaluation Report on the Guidance and 
Control Panel 49TH Symposium on Fault Tolerant 
Design Concepts for Highly — Flight Criti- 
cal Guidance and Control System 

B. Chaillot. cMay 90, 21p AGARD-AR-281, ISBN-92- 
835-0559-X 

— Held in Toulouse, France, 10-13 Oct. 
1 y 


Twenty-three papers were presented at the Guidance 
and Control Panel 49th Symposium including the key- 
note address, covering the following headings; trends 
in integrated flight critical systems; advanced fault tol- 
erant design concepts; system architectures, mecha- 
nization, and integration issues; high integrity software 
design methodologies and algorithms; and system val- 
idation, simulation, and flight test experience. 


102,483 

N90-26014/2/GAR PC A03/MF A01 
Loughborough Univ. of Technology (England). 

Inv ition of the Use of Singular Perturbation 
Me and Modal Control Theory in the Deriva- 
tion or Aircraft Control Schemes. 

S. K. Spurgeon. 1989, 37p MATHS-REPT-A-106, 
ETN-90-97122 


Two techniques which extend control design philoso- 
phies based upon pole-placement are considered. Sin- 
gular perturbation theory, to provide desirable asymp- 
totic system behavior, and direct eigenstructure as- 
signment, to specify the desired dynamic response of 
the system are used. The u ing theory behind 
these methods is described. The two design philoso- 
phies are compared. The development of an advanced 
longitudinal multi-mode scheme for a dynamically un- 
stable aircraft is considered. 


102,484 

N90-26210/6/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 

Supe tr sibility S Very High Fi 
quipment Fea tudy: Very requency 

Communication Equipment (136-137 Megahertz). 

J. Aviles, E. Lind, and L. Mcmillen. Jun 90, 19p 

DOT/FAA/CT-TN89/72 


The feasibility of utilizing existing ground and airborne 
very high frequency (VHF) voice communication equip- 
ment for operation in the frequency ee of 136 to 
137 megahertz (MHz) was investigated. Existing gen- 
eral aviation databases were utilized and avionic trans- 
ceiver manufactures consulted in an effort to estimate 
the numbers and capabilities of existing VHF commu- 
nication transceivers to operate or be modified to oper- 
ate up to 137 MHz. Information gathered for a sample 
of VHF communication transceivers manufactured 
over a certain time period was statistically projected to 
the entire general aviation population. Results indicate 
that: (1) Sixty-eight percent of the actual VHF commu- 
nication transceivers will not cover the new band 136 
to 137 MHz; and (2) Thirty-two percent of the actual 
VHF communication transceivers will cover the new 
band 136 to 137 MHz. 


102,485 

N90-26511/7/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. at Research Center. 

Kno ystem for Flight Information 
re 

W. R. Ricks. Jun 90, 90p NAS 1.15:102685, NASA- 
TM-102685 


The use of knowledge-based system (KBS) architec- 
_ to manage information on the primary flight dis- 
a or of commercial aircraft is described. The 
information management strat used tailored 
the information on the PFD to the tasks the pilot per- 
formed. The KBS design and implementation of the 
task-tailored PFD information management application 
is described. The knowledge acquisition and subse- 
quent system design of a flight-phase-detection KBS is 
also described. flight-phase output of this KBS 
was used as input to the task-tailored PFD information 
management KBS. The implementation and integra- 
tion of this KBS with existing aircraft systems and the 
other KBS is described. The flight tests are examined 
of both KBS’s, collectively called the Task-Tailored 
Flight Information Manager (TTFIM), which verified 
their implementation and integration, and validated the 
software engineering advantages of the KBS ap- 
proach in an operational environment. 


102,486 
N90-26564/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Automated Calibration Laboratory for Flight Re- 
search Instrumentation: Requirements and a Pro- 
sed Design Approach. 

. Oneill-Rood, and R. D. Glover. May 90, 16p NAS 
1.15:101719, H-1594, NASA-TM-101719 
Presented at the 36TH Isa International Instrumenta- 
tion Symposium, Denver, CO, 7-10 May 1990. 


NASA’s Dryden Flight Research Facility (Ames- 
Dryden), operates a diverse fleet of research aircraft 
which are heavily instrumented to provide both real 
time data for in-flight monitoring and recorded data for 
postflight analysis. Ames-Dryden’s existing automated 
calibration (AUTOCAL) laboratory is a computerized 
facility which tests aircraft sensors to certify accuracy 
for anticipated harsh flight environments. Recently, a 
major AUTOCAL lab upgrade was initiated; the goal of 
this modernization is to enhance productivity and im- 
prove configuration management for both software 
and test data. The new system will have multiple test- 
ing stations employing distributed processing linked by 
a local area network to a centralized da se. The 
baseline requirements for the new AUTOCAL lab and 
the design approach being taken for its mechanization 
are described. 


102,487 
N90-27448/1/GAR 
(Order as N90-27438/2/GAR, PC eae 


Army Avionics Lab., Fort Monmouth, NJ. 
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tion 


(MF 
401) 


Hover Position Sensing 

S. P. Ahrens, and J. M an. CMay 90, 8p 

In AGARD, Tactical ications of ice Systems 8 
p. 


The U.S. Army Light Helicopter Experimental (LHX) air- 
craft has a requirement for a Hover Hold System with a 
desired accuracy of 1 meter RMS for a 3 minute 
period. AVRADA (Avionics Research and Develop- 
ment Activity) recently completed a demonstration 
om ge which indicated that an error of 0.6 meter or 

is achievable with the LHX navigation sensor 
= demonstration program and results are pre- 
sented. 


102,488 
N90-27618/9/GAR 
(Order as N90-27617/1/GAR, PC ~~ 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 
Past, Present and Future: Aircraft oem se Moni- 
toring Systems: An at cor parse gh _— 
H. Hardegen, and W. Koschel. Jan 90, 23 
In Its Aircraft Integrated Monitoring Stems p 9-31. 


The statements, plans and visions of the (Aircraft Inte- 
grated Monitoring Systems) AIMS-e: 

years @ nce are reviewed. The current state of 
the AIMS technology and the trends to the future are 
pote aa How the plans in the past meet the reality 
today is underlined. Various applications achieved in 
the mean time testify the necessity, nannies and 
the significant use of the AIMS. 


102,489 
N90-27619/7/GAR 
(Order as N90-27617/1/GAR, PC a 


04) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Hamburg 


(Germany, 
ft for Future 
or Programming 


ing. 
M. Schwenke. Jan 90, 18p 
In Dir, Aircraft Integrated Monitoring Systems p 33-50. 


The main differences and advan’ of the Aircraft 
Condition me System (ACMS) concept com- 
pared with the A320 aircraft integrated data system 
are described. Progress in the development of high in- 

rated electronic components enables an improved 
ACMS architecture with additional functions. In con- 
junction with a personal computer on ground and the 
Smart ACMS Recorder a flexible tool for data acquisi- 
tion and evaluation is established. Using the experi- 
ence from the A310 and A320 the new ACMS enables 
a comprehensive and versatile aircraft condition moni- 
toring and troubleshooting. 


102,490 
N90-27620/5/GAR 
(Order as N90-27617/1/GAR, PC oar 


NATO Le cg Fighter Management Agency, 
Munich (Germany, RS 
EFA oo hinitoring and Recording System: 


OEM Mecil McGill, = P. A. Bross. Jan 90, 26p 
In Dir, Aircraft Integrated Monitoring Systems p 51-76. 


The Integrated Test System (ITS) for pre-flight, in-flight 
and post-flight monitoring, testing and recording is pre- 
sented. The principles, philosophies and guidelines 
adopted for EFA’s ITS and for its Integrated Monotor- 
ing and Recording Subsystem (IRMS) are 

The use of data for automated health monitoring, diag- 
nostics and su of accident/incident investigations 
are covered. Some ideas for carrying the concept on 
into the aircraft's penne support system are provided. 


102,491 
N90-27621/3/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04) 


Spectralab, Kilchberg (Switzerland). 
 paaaaaas on-Board Load and Fatigue Monitor- 


ing 
H. R. Wilms. Jan 90, 21p 
In Dir, Aircraft Integrated Monitoring Systems p 77-98. 


An overview of the evolution of load and fatigue moni- 
toring during the last ten years is given. The new con- 


. Cepts and architectures of modern monitoring systems 


are explained. Particular attention is given to the fol- 


ccniontusdipincaetng sainiien.mattoweaes 
so mu! ing, mui time 
protection against environmental conditions. ex- 

of and variations in operational aircraft usage 
are included. 


102,492 
N90-27622/1/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 


A04) 
Technische Univ. Braunschweig (Germany, F.R.). Inst. 
for Flight ns and Control. 
Observer or Direct inversion. 


J. J. Buchholz. Jan 90, 18p 
ot Dir, Aircraft Integrated Monitoring Systems p 99- 


Two different methods to determine the internal states 
of a nonlinear technical process are presented. They 
concern the use of a nonlinear state observer or the 
ee eaten The dif- 


ferences, the adva disadvantages of both 
methods are and valued through the eyes of 
an engineer. 

102,493 

N90-27623/9/GAR 


(Order as N90-27617/1/GAR, PC — 
04) 


MicroNet, Celle (Germany, F.R.). 

AIMS Test and Simulation Equipment. 

A. Bader. Jan 90, 22p 

In Dir, Aircraft Integrated Monitoring Systems p 119- 
141. 


A new concept for a high flexible and versatile Aircraft 
— Monitoring udee pe (AIMS) test system is 
bed. The outstanding performance of the equip- 
pee is based on mu 
transputer). The tester’s software is written in AM, 
a — programming language. The advantages of 
the new concept are compared against the conven- 
tional test lem concepts. The realization of a sta- 
a test system based on the new concept is 
shown. A portable and pe system compatible 

AIMS tester is described 


102,494 
N90-27624/7/GAR 
(Order as N90-27617/1/GAR, PC = MF 
04) 


British Aerospace PLC, Brough oo 
Performance Assessment IL-STD-1553B on 
the Avionic Systems Demonstrator Rig of British 


Aerospace. 

P. A. Duke. Jan 90, 18p 

= Dir, Aircraft Integrated Monitoring Systems p 143- 
161. 


Je er Systems Demonstrator Rig (ASDR) repre- 

a generic modern avionic system. It includes 
poe MIL-STD-1553B oun buses, a high degree of 
system control automation, distributed processing re- 
sources and integrated overall system operation. An 
assessment program was carried out on the complet- 
ed rig. A B pene voy measure of the performance of 
the overall system is provided. The measurement of 
data bus loading and time delays is emphasized. The 
system design and the results obtained from the as- 
sessment program are presented. 


102,495 
N90-27625/4/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04 


) 
Deutsche enn s fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 
Start-Up Built-in Test for the Discus Fault Tolerant, 


, 21p 
In Its Aircraft Integrated Monitoring Systems p 163- 
184. 


The work carried out to implement built-in test on the 
Te Self-healing Control for Upgraded Safety (DIS- 
US) system is presented. The use of built-in test 
procedures are discussed as they apply to the DISCUS 
fault tolerant, fly-by-wire computer system. The strin- 
gent reliability requirements placed on flight critical 
components forces the use of redundant computer 
systems to decrease the possiblity of total loss of the 
aircraft. The probability of total loss by utilizing built-in 
test techniques is decreased. 


102,500 


AERONAUTICS & AERODYNAMICS 
Avionics 


102,496 
N90-27633/8/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 


A04 
Japan Air Lines Co. Ltd., T \ ; 
New Features of JAL’s Ground Station. 
F. Nagamatsu. Jan 90, 18p 
= Dir, Aircraft Integrated Monitoring Systems p 333- 


Japan Airlines Levey # installed new goend stations at 
Narita and Haneda Airports in December 1988. These 
two stations are connected with a high speed data 
communication line. The response time to the Aircraft 
Integrated Monitoring Systems (AIMS) data is im- 

oved. The issue of long transcription time of increas- 
ing numbers of cassette tapes is resolved. The struc- 
ture and new features of this system and the future 
plans for a total data system are outlined. 


102,497 


N90-27634/6/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04) 


Flight Data Co., London (England). 

Replay and Transmission of AIMS-Data to Main- 
frame Computer Using Remote Transcribers. 

P. Waller. Jan 90, 18p 

4 Aircraft Integrated Monitoring Systems p 351- 


Each engineer who makes decisions about aircraft and 
their operation has a desktop computer terminal. Each 
terminal allows access to a database of raw and proc- 
essed information on all aspects of the operation. Part 
of this database contains the analyzed results from 
Aircraft Integrated Monitoring Systems (AIMS) data, 
and the full extent of the raw data recorded on each 
aircraft. To place the data into the mainframe with min- 
imum manpower and delay, an actual system is de- 
scribed. It reads up to three data cartridges simulta- 
neously and transcribes all data through a fiber optic 
link into the mainframe. Present performance and 
future growth capability are discussed. 


102,498 
N90-27635/3/GAR 
(Order as N90-27617/1/GAR, PC — 
04 


— and Giles Data Recorders Ltd. jee 
it Data Replay and Analysis S 
nd, and M. H. Brandt. Jan 90, 19p 
ih Dr Aircraft Integrated Monitoring Systems p 371- 


A simple, low cost Personal Computer (PC) based 
system for the replay of quick access recorders and 
flight data recorders is described. The management of 
the resultant data for flight-ops, flight safety and main- 
tenance purposes are discussed. It is demonstrated 
how the basic system may be expanded by networking 
a number of PC’s together. 


102,499 
N90-27636/1/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04) 


Japan Air Lines Co. Ltd., Tokyo. 

Daily Flight Operation Monitoring in JAL. 

S. Doi. Jan 90, 19p 

In Dir, Aircraft Integrated Monitoring Systems p 391- 
409. 


Daily Flight Operation Monitoring (DFMO), which is the 
crew performance monitoring in Japanese Airlines 
(JAL), is outlined. It was introduced to improve flight 
safety as one of the major objectives of the aircraft 
integrated monitoring systems. Through the monitor- 
ing, many unexpected phenomena were observed and 

necessary actions were required. Examples and future 
plans for B747-400 are included. 


102,500 
N90-27639/5/GAR 
(Order as N90-27617/1/GAR, PC — 
) 


Bristow Helicopters Ltd., Redhill (England). 

AIMS for 

D. Jesse, and D. W. Barr. Jan 90, 24p 

In Dir, Aircraft Integrated Monitoring Systems p 457- 
480. 
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AERONAUTICS & AERODYNAMICS 
Avionics 


In helicopters most of the flight safety critical compo- 
nents cannot be duplicated. In order to improve flight 
safety and to reduce operating costs, an AIMS sys- 
tems is needed. The current progress on health and 
usage monitoring systems, and the need to satisfy the 
new civil aviation authority legislation on flight data re- 
corders for helicopters are considered. A program 
which integrates both functions and provides proven 
hardware in time for the legislation, and is of practical 
use to the operators is described. 


102,501 
N90-27640/3/GAR 
(Order as N90-27617/1/GAR, PC — oA 


Deutsche Forschungs- und Versuchsanstalt fuer tut 
und Raumfahrt e.V., Oberpfaffenhofen (Germany, 


F.R.). 
— CO2 Doppler Lidar for Wind Shear Detec- 


Fok nek Jan 90, 18p 
,~ + ircraft integrated Monitoring Systems p 481- 


be Doppler lidar method was developed for remote 

——. of wind fields and turbulence. Different kinds 
of wind shear were measured using the ground-based 
continuous wave CO2 system. Current activities com- 
prise the development of a compact airborne Doppler 
lidar based on pulsed CO2 lasers. This instrument 
allows the aircraft pilots to detect dangerous wind 
shear situations several kilometers before encounter. 


102,502 
N90-27641/1/GAR 
(Order as N90-27617/1/GAR, PC — MF 
04 


Deutsche ao eg fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 

Monitoring and Controlling Flight in Windshear. 

R. Koenig. Jan 90, 27p 

In =~ Aircraft Integrated Monitoring Systems p 501- 


Wind shear remains a problem to the flight safety of air 
traffic. From a suitable hazard definition, consisting of 
the energy loss of the aircraft in relationship to an ac- 
ceptable value, analyses of uncontrolled, controlled, 
and manual landing approaches are shown. The wind- 
shear problem arises from the manual flight. Indicating 
the energy and power loss via signals sent into modi- 
fied instruments improves the flight performance 
during manual flight. 


102,503 
N90-27642/9/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04 


) 
National Transportation Safety Board, Washington, 


New US Flight Recorder Regulations. 

D. R. Grossi. Jan 90, 21p 

In ” Aircraft Integrated Monitoring Systems p 529- 
549. 


The European Organization for Civil Aviation Electron- 
ics (EUROCAE) prepared draft Minimum Operational 
Performance Requirements (MOPR) for flight record- 
ers, which is planned to be adopted as a new technical 
standard. The new U.S. recorder requirements and 
their relationship to the EUROCAE MOPR are dis- 
cussed. On March 18, 1987, and July 11, 1988 the U.S 
Federal Aviation Administration (FAA) issued a change 
to flight data and cockpit voice recording require- 
ments. These rule changes were in response to a 
series of National Transportation Safety Board recom- 
mendations intended to expand and improve require- 
ments. 


102,504 
N90-27643/7/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04) 


Canadian Aviation Safety Board, Ottawa (Ontario). 
Canadian Aviation Safety Board’s Flight Recorder 


yg 
‘oole. Jan 90, 15p 
-" Aircraft Integrated Monitoring Systems p 551- 


In August of 1988, the Canadian Aviation Safety Board 
completed a new Flight Data Recorder/Cockpit Voice 
Recorder (FDR/CVR) facility. The facility utilizes soft- 
ware data recovery techniques as opposed to tradi- 
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tional hardware based systems. The analysis of poor 
quality data is handled through the extensive software 
based system. A standard library of mathematical rou- 
tines is interfaced with the data analysis portion of the 
system. A three dimensional graphics flight recon- 
struction system provides a real time animation of 
flight recorder data. 


102,505 
N90-27644/5/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A04) 


04 
Bureau of Air Safety Investigation, Canberra 
(Australia).Flight Recorder Services Branch. 
Australian Experience in Flight Recorder Readout 
and Analysis. 
P. Mayes. Jan 90, 24p 
= Dir, Aircraft Integrated Monitoring Systems p 567- 

a. 


Australia introduced requirements in the 1960’s for the 
carriage of Flight Data Recorder (FDR) equipment. 
Those requirements expanded as aircraft and equip- 
ment technology developed. The Bureau of Air Safety 
Investigation developed a sophisticated software ap- 
proach to the analysis of the FDR data using state of 
the art Silicon Graphics IRIS 4D GT workstation. The 
resultant color solid model animation gives a represen- 
tation of the aircraft flight path, aircraft instruments. 
Comparison with standard instrument approach proce- 
dures is possible. 


102,506 
N90-27645/2/GAR 
(Order as N90-27617/1/GAR, PC —_ MF 
04 


Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 

Automation of the Readout, Transcription and 
Evaluation of Digital Flight Data at DLR. 

K. Klein. Jan 90, 27p 

hd Aircraft Integrated Monitoring Systems p 593- 


Technical innovations initiated an improvement of the 
Aircraft recorder transcription and —— system at 
the Institute of Flight Guidance at DLR. The aim of the 
improvement is to be able to read modern recorders in 
a comfortable and computer aided way. The manage- 
ment of the system is computer based. The different 
recorder types, parameter positions within the record- 
ed frames and conversion functions lead to a software 
concept with several data bases. This software uses 
commercial products with necessary additions and a 
new shell. The system is easy to use and the error 
sources are reduced to a minimum. 


102,507 
N90-27680/9/GAR 
(Order as N90-27676/7/GAR, PC os ° MF 
2’ 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 
On-Board Planning and Control of 4D-Trajectories 
in the TMA. 
V. Adam. Dec 89, 24p 
In Its Integrated Air Traffic Management 24 p. 


An automatic four dimensional guidance function avail- 
able in future advanced “7 Management Systems 
(FMS) is described. An FMS function for the four di- 
mensional guidance in the Terminal Maneuvering Area 
(TMA) from a Metering Fix to the Merge Gate was de- 
veloped and flight tested. The four dimensional guid- 
ance concept is based on usual radar vector guidance 
technique of air traffic control. The four dimensional 
guidance function and results from flight tests with the 
NASA Boeing B737 test aircraft are presented. 


102,508 
N90-27681/7/GAR 
(Order as N90-27676/7/GAR, PC A15/MF 
A02 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Hamburg (Germany, F.R.). 
Four-Dimensional Navigation and Flight Manage- 
ment Systems. 

L. Kilchert. Dec 89, 15p 

In Its Integrated Air Traffic Management 15 p. 


Th four dimensional navigation available on new air- 
craft is described. In order to ease airspace congestion 
it is necessary to keep aircraft in the air only the mini- 
mum time required to perform the intended mission. To 


achieve this the takeoff time, routing and speed sched- 
ule has to be a function of available landing time and 
individual aircraft capability. The implementation on 
B737 and A320 Flight Management Systems (FMS) is 
presented. 


102,509 
N90-27682/5/GAR 
(Order as N90-27676/7/GAR, PC A15/MF 
A02 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 
Structure of a Future Flight Operations System. 
J. Reichmuth. Dec 89, 24p 
In Its Integrated Air Traffic Management 24 p. 


The structure of a future interface between cockpit 
crew and aircraft is presented. The elements needed 
by such a Flight Operations System (FOPS) are dis- 
cussed. The new concepts integrating mental models 
of pilot and human information technologies are con- 
sidered. The new system allows man and machine to 
negotiate about common goals rather than on ma- 
chine functions. This communication model requires a 
high level of system flexibility. It handles parallel inter- 
preter modules like natural language interpreter in op- 
eration with eyepoint-of-regard-measurements and 
precompiled modules like emergency or normal air- 
craft operation procedures. 


102,510 

N90-27703/9/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Ed- 

wards, CA. Hugh L. Dryden Flight Research Center. 

Experimental Characterization of the Effects of 

Pneumatic Tubing on Unsteady Pressure Measure- 

ments. 

S. A. Whitmore, W. T. Lindsey, R. E. Curry, and G. B. 

eae. Mar 90, 31p NAS 1.15:4171, H-1538, NASA- 
-4171 


Advances in aircraft control system designs have, with 
increasing frequency, required that air data be used as 
flight control feedback. This condition requires that 
these data be measured with accuracy and high fideli- 
ty. Most air data information is provided by pneumatic 
pressure measuring sensors. Typically unsteady pres- 
sure data provided by pneumatic sensing systems are 
distorted at high frequencies. The distortion is a result 
of the pressure being transmitted to the pressure 
sensor through a length of connective tubing. The 
pressure is distorted by frictional damping and wave 
reflection. As a result, air data provided all-flush, pneu- 
matically sensed air data systems may not meet the 
frequency response requirements necessary for flight 
control augmentation. Both lab and flight test were 
performed at NASA-Ames to investigate the effects of 
this high frequency distortion in remotely located pres- 
sure measurement systems. Good qualitative agree- 
ment between lab and flight data are demonstrated. 
Results from these tests are used to describe the ef- 
fects of pneumatic distortion in terms of a simple para- 
metric model. 


102,511 

N90-28332/6/GAR PC A03/MF A01 

Army Aeromedical Research Lab., Fort Rucker, AL. 

Sensory Research Div. 

Human Factors and — Considerations of 

Night Vision Systems 4 

a 4 Verona, and C. E ash. Jul 89, 23p USAARL- 

89-1 

Contract DA PROJ. 3E1-62787-A-879 

Presented at Spie Technical Symposium on Optics, 

— and Sensors, Orlando, FL, 27-31 Mar. 
89. 


Military aviation night vision systems greatly enhance 
the capability to operate during periods of low illumina- 
tion. After flying with night vision devices, most avi- 
ators are apprehensive about returning to unaided 
night flight. Current night vision imaging devices allow 
aviators to fly during ambient light conditions which 
would be extremely dangerous, if not impossible, with 
unaided vision. However, the visual input afforded with 
these devices does not approach that experienced 
using the unencumbered, unaided eye during periods 
of a illumination. Many visual parameters, e.g., 
acuity, field-of-view, depth perception, etc., are com- 
promised when night vision devices are used. The in- 
herent characteristics of image intensification based 
sensors introduce new problems associated with the 
interpretation of visual information based on different 
spatial and spectral content from that of unaided 
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vision. In addition, the mounting of these devices onto 
the helmet is accompanied by concerns of fatigue re- 
sulting from increased head supported weight and shift 
in center-of-gravity. All of these concerns have pro- 
duced numerous human factors, and safety issues re- 
lating to the use of night vision systems. These issues 
are identified and discussed in terms of their possible 
effects on user performance and safety. 


102,512 

N90-28334/2/GAR PC A04/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Systemdynamik und Flug- 
mechanik. 

Aufgabenstellung und Konzeption des Pilotenun- 
terstuetzu ystems Aspio (Scope and 

tion of the Pilot Support System Aspio). 

H. Dudek. Aug 88, 61p LRT-WE-13-FB-88-1, ETN- 
90-97333 

Text in German. 


The fundamentals of a system for the relief of pilots 
were developed. The scope of instrument flying is out- 
lined and the tasks of a pilot support — are de- 
scribed. The concept of the system ASPIO (Assistant 
for Single-Pilot Instrument flight rules Operation) is 
presented. Besides the fulfilment of the requirements, 
a favorable arrangement of the interface was aimed at 
between pilot and support system. The simulation 
system for the evaluation of the pilot support system is 
described 


102,513 

N90-28366/4/GAR PC A99/MF A04 
Computer Sciences Corp., Hampton, VA. 

Advanced Transport Operati System Software 
Upgrade: Flight Management/Flight Controls Soft- 
ware ption. 

W. C. Clinedinst, K. R. Debure, R. W. Dickson, W. J. 
Heaphy, and M. A. Parks. Jan 88, 762p NAS 
1.26:181936, TAO-50277, NASA-CR-181936 

Contract NAS1-17999 


The Flight Management/ P it Controls (FM/FC) soft- 
ware for the Norden 2 (PDP-11/70M) computer in- 
stalled on the NASA 737 aircraft is described. The soft- 
ware computes the navigation position estimates, 
guidance commands, those commands to be issued to 
the control surfaces to direct the aircraft in flight based 
on the modes selected on the Advanced i 
Control System (AGSC) mode panel, and the fli 

webu via the Navigation Control/Display ‘it 


102,514 
TIB/A90-81967/GAR PC E07 
Technische Univ. Braunschweig (Germany, F.R.). Son- 
derforschungsbereich 58 - Flugfuehrung. 
Entwurf und Aufbau eines flexiblen autonomen 
elektronischen Anzeigegeraetes. (Design and 
structure of a flexible autonomous electronic dis- 
play instrument). 

iss. (Dr.-Ing). 
a Frieling. 1980, 159p Rept no. SFB-58-FB-80-12- 


In German. 


Research work in the field of flight control requires a 
compact, autonomous display unit with which synthet- 
ic graphic images can be shown, the coverage of dy- 
namic processes also being required. As the image 
composition has not yet been determined, the picture 
to be represented must be capable of being freely de- 
signed to a great extent by linking individual display 
elements. No device with the required characteristics 
is commercially available. For this reason, this paper 
lists the essential design criteria for the development 
and construction of a display unit which fulfils the 
above requirements. It consists of a microcomputer 
and the display element generator which is fundamen- 
tally a modular system comprising digital differential 
analyzers (DDA’s). A detailed mathematical descrip- 
tion of the generation of conical sections as display 
elements and their linear transformation facilitates uni- 
versal service in practical operation of the device. The 
efficiency of the display unit is demonstrated with two 
examples, an interpolation function and a flight control 
display. (orig.). (TIB: RN 9993(80-12-02).) (Copyright 
(c) 1990 by FIZ. Citation no. 90:081967.) 


102,515 

TIB/A90-81969/GAR E07 
Technische Univ. Braunschweig (Germany, FRY Son- 
derforschungsbereich 58 - Flugfuehrung. 


conwel distance with a miniaturized control 


W. Roeger, and M. Rohifs. 1980, 46p Rept no. SFB- 
58-FB-80-01-02 
In German. 


On a manual compensatory control with two degrees 
of freedom, the influence of the ratio between control 
force and deflection and the various grip shapes on a 
miniaturized aircraft control were examined in a fixed 
simulator. The effective values of the control deviation 
and the output signal from the control element were 
measured. In the ‘force range’ investigation, the de- 
flection determined the output signal, and the corre- 
sponding control force was changed. In the correcting 
range tests, the output signal was formed from the 
control force, and the corr deflection 
changed. The force range was found to have no influ- 
ence on the control quality. With an increasing correc- 
tion range, however, improvmeents in the control qual- 
ity were measured. The handle shape also had no in- 
fluence on the control quali (orig.). (TIB: FN 
pose? Ad (Copyright (c) 1990 by FIZ. Citation 
no. 90:081969. 


102,516 
TIB/B90-81990/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). 

Entwicklung und Pruefung von Software bei si- 
cherheitskritischen Luftfahrtsystemen. —. 
ment and testing of software for safety critical 
aviation systems). 

y oo 1989, 6p Rept no. MBB-FE363-S/PUB- 


in ne Technical seminar on safety engineering 
as illustrated by the example of railway transportation: 
Trends beyond the turn of the millenium, Braunsch- 
weig (Germany, F.R.), 18-19 Oct 1988, Reprint from 
MBB yearbook 1989, p. 319-324. 


The development of software in airborne systems is 
subject to extremely high requirements with regard to 
reliability and safety. This particularly applies to flight 
control, engine control, navigation systems, controls 
and instruments, and built-in test systems. An interplay 
between various actions is necessary to integrate the 
software requirements, program development and ver- 
ification and testing activities. The V and V method 
(verification and validation) is outlined with examples. 
(HM). (Copyright (c) 1990 by FIZ. Citation no. 
90:081990.) 


102,517 


TIB/B90-82002/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Optical transceiver frontend for high speed bus 
STANAG 3910 with one fiber only. 

B. Tilly. 1990, 8p Rept no. MBB-UA-1182-90-PUB 

3. European military fiber optics conference (E-MFOC- 
3), Muenchen (Germany, F.R.), 25-26 Jun 1990. 
Microfiche only. 


The 200/280 mue m glass fiber bus system is planned 
to be installed into the European Fighter Aircraft (EFA). 
Hybrid Integration includes an optical fiber bidirectional 
T-coupler for aeronautical use. This mode of acting 
saves 50% of the cost-intensive glass fiber installa- 
tion, one reflective star coupler included, and therefore 
doubles the reliability of the new system. Significant 
transceiver frontend requirements had to be consid- 
ered due to the concept of the high speed bus 
‘STANAG 3910’. In particular it is the intertransmission 
dynamic range on the receiver side: Control of 23 dB 
signal level swing within the short time of 2 mue s. And 
the optical power output of -0,5 dBm at the wavelength 
of 830 nm with rise and fall times of 10 ns - using a 
surface emitting LED on the transmitter side. The data 
rate is 20 Mbit/s encoded in Manchester |! Format. 
That requires a wide receiver bandwith (> 30 MHz) 
and a wide dynamic range (> 25 dB) to guarantee a 
BER <or= 10 (-10) . The minimum optical power ob- 
tained is -37 dBm. Further details will be given, values 
are near to theoretical limits. os ( ight (c) 
1990 by FIZ. Citation no. 90:082002. 
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102,518 
N90-25084/6/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 
A02) 


Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). Unternehmensbereich Transport- 
und Verkehrsflugzeuge. 
Kurzzeit-K (SFS) fuer Stosswelien- 
kanaele (Less Than 10 Ms) (Short Time-Dynamom- 
eter System for Shock Wave Channeis). 
= a and K. Koenig. 1989, 6p MBB-UT-115/ 
Text in German. In Its Research and Development: 
Technical and Scientific Publications 1989 p 63-68. 
a + Le ery we Leese oe 
~~ Goettigen, Federal Re- 
public of Germany, 198: 


phe ow for the measurement of aerodynamic forces 


model is done by finite element calculations. The 
check of the modal characteristics of the model is 
done by vibration tests and improvement of the finite 
element modelization. The influence matrices are cal- 
culated with consideration of the calibration tests. A 
vibration test allows the estimation of the acceleration 
measurement and improvement of the modelization. 


102,519 
N90-25098/6/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 


Messerschmitt-Boelkow-Blohm G.m.b.H., 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Realtime Simulation at Mbb Today and Future As- 


MBB-UA-1134/89-PUB 
In Its Research and Technical and Sci- 
entific Publications 1989 p 293-300. Presented at 
Simsig 89, San Francisco, Ca, 22-28 May 1989. 


As a connection link between the pure mathematical 
simulation and the flight tests, the HIL (Hardware In the 
Loop) simulation makes an essential contribution 
during the development. A permanent feedback of 
simulation results reduces the risk of development 
misses and the risk of flight tests by presimulation. A 
HIL simulation is characterized by data communication 
between the simulation computer and the test object 
(missile). The interfaces must be digital, discrete and 
analog. A complete control of the data flow of the 
input/output sequences is achieved by the application 
program and the absolute deterministic behavior. To 
minimize the necessary input/output times, high speed 
data channels to the realtime periphery and to the 
device under test are required. 


rs Kuestner. 1989, 8 


N90-26019/1/GAR 
MCAT inst., ooo. Field, CA. 

Superson Tunnel Nozzies: A Selected, An- 
notated Bibtogrephy to Aid in the Development of 
Quiet Wind Tunnel Technology. 

Final Report. 

S. W. D. Wolf. Jul 90, 82p NAS 1.26:4294, A-90163, 
NASA-CR-4294 

Contract NCC2-604 


This bibliography, with abstracts, consists of 298 cita- 
tions arranged in chronological order. The citations 
were selected to be helpful to persons engaged in the 
in and development of quiet (low disturbance) 
nozzles for modern supersonic wind tunnels. Author, 
subject, and corporate source indexes are included to 
assist with the location of specific information. 


PC A05/MF A01 


102,521 
N90-27649/4/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hen na or Langley Research Center. 
4- by 22-Foot yee: Tunnel: Descrip- 
and Guide for Users. 
GL. Gentry, P. F. Quinto, G. M. Gatlin, and Z. T. 
Applin. Sep 90, 73p NAS 1.60:3008, L-16731, NASA- 
TP-3008 


The Langley 14- by 22-foot Subsonic Tunnel is a 
closed circuit, single-return atmospheric wind tunnel 
with a test section that can be operated in a variety of 
configurations (closed, slotted, partially open, and 
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open). The closed test section epee is 14.5 ft 
high by 21.75 ft wide and 50 ft long with a maximum 
speed of about 338 ft/sec. The open test section con- 
figuration has a maximum speed of about 270 ft/sec, 
and is formed by raising the ceiling and walls, to form a 
floor-only configuration. The tunnel may be configured 
with a movin, eaten ground plane and a floor boundary- 
layer removal system at the entrance to the test sec- 
tion for ground effect testing. In addition, the tunnel 
had a two-component laser velocimeter, a frequency 
modulated (FM) tape system for dynamic data acquisi- 
tion, flow visualization equipment, and acoustic testing 
capabilities. Users of the 14- by 22-foot Subsonic 
Tunnel are provided with information required for plan- 
ning of experimental investigations including test hard- 
ware and model support systems. 


102,522 

N96-27701/3/GAR PC A04/MF A01 
California Polytechnic State Univ., San Luis Obispo. 
Economical eo Display System for Flight 
Simulation Avion 

Final Report. 

1990, 58p NAS 1.26:186886, NASA-CR-186886 
Contract NAG2-375 


During the past academic year the focal point of this 
project has been to enhance the economical flight sim- 
ulator system by incorporating it into the aero engi- 
neering educational environment. To accomplish this 
goal it was necessary to develop appropriate software 
modules that provide a foundation for student interac- 
tion with the system. In addition experiments had to be 
developed and tested to determine if they were appro- 
priate for mooeeemen into the beginning flight simula- 
tion course, AERO-41B. For the most part these 
were accomplished. Experiments were develo and 
evaluated by graduate students. More work needs to 
be done in this area. The complexity and length of the 
experiments must be refined to match the program- 
ming experience of the target students. It was deter- 
mined that few undergraduate students are ready to 
absorb the full extent and complexity of a real-time 
flight simulation. For this reason the experiments de- 
veloped are designed to introduce basic computer ar- 
chitectures suitable for simulation, the programming 
environment and languages, the concept of math mod- 
ules, evaluation of acquired data, and an introduction 
to the meaning of real-time. An overview is included of 
the system environment as it pertains to the students, 
an example of a flight simulation experiment per- 
formed by the students, and a summary of the execu- 
tive programming modules created by the students to 
achieve a user-friendly multi-processor system suita- 
ble to an aero engineering educational program. 


102,523 

N90-27729/4/GAR PC A04/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Essai d’un Tunnel Ultra-Leger dans la Soufflerie 
Anechoique Cepra 19, Rapport Final (Tests of an 
Ultra-Light Tunnel in the Anechoic Wind Tunnel Fa- 
cility Cepra 19). 

Final Report. 

S. Lewy, J. Lambourion, and G. Rahier. Jul 88, 59p 
ONERA-RF- 20/7294-PH, ETN-90-97496 

Text in French. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris, France. 


The ultra-light tunnel consists of a casing of sound 
conducting material, designed to transform a free jet in 
a guided flow. It can be applied in anechoic wind tunnel 
for improving aerodynamic capabilities without lower- 
ing the measurements of the noise of the long distance 
field. The tests performed from Jan. to Feb. are report- 
ed. The mechanical properties of the system is satis- 
factory. The sound transmission is acceptable up to 4 
kHz. Applications fields of the research program are 
emphasized. 


102,524 

TIB/B90-81979/GAR PC E11 
Deutsche Gesellschaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 

Trainingsverfahren und Lernverhalten. (Training 
methods and learning behaviour). 

bw 110p Rept nos. DGLR-88-06, ISBN 3-922010- 
4 


In German. 30. DGLR expert committee Borin Chor. 
prose methods and learning behaviour, Berlin (Ger- 
many, F.R.), 19-20 May 1987. 


This report contains 15 presentations from the confer- 
ence on ‘training methods and learning behaviour’ of 
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specialist committee 4.5 on anthro apetnatinns of the 
Deutsche Gesellschaft fuer Luft- und Raumfahrt 
eae: Presentations were delivered on the following 
topics: - Simulators and training aids as teaching, 
learning and training facilities, - computer support in 
ee — and education. tg (Copyright (c) 
1990 by FIZ. Citation no. 90:081979 


General 


102,525 
N90-25541/5/GAR 
(Order as N90-25503/5/GAR, PC ee 
4 


Illinois Univ. at Urbana-Champaign. 
SHAPA: An interactive Software Tool for Protocol 
= Applied to Aircrew Communications and 


lorkload. 
J. M. James, P. M. Sanderson, and K. S. Seidler. 


Mar 90, 6p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Wo shop on ice Operations Automation 
and Robotics (Soar 1989 p 347-352. 


As modern transport environments become increas- 
ingly complex, issues such as crew communication, 
interaction with automation, and workload manage- 
ment have become crucial. Much research is being fo- 
cused on holistic aspects of social and cognitive be- 
havior, such as the strategies used to handle work- 
load, the flow of information, the scheduling of tasks, 
the verbal and non-verbal interactions between crew 
members. Traditional laboratory performance meas- 
ures no longer sufficiently meet the needs of research- 
ers addressing these issues. However observational 
techniques are better equipped to capture the type of 
data needed and to build models of the the requisite level 
of sophistication. Presented here is SHAPA, an inter- 
active software tool for performing both verbal and 
non-verbal protocol analysis. It has been developed 
with the idea of affording the researchers the closest 
= vo eg of engagement with protocol data. 
The researcher can configure SHAPA to encode pro- 
tocols using any theoretical framework or encoding vo- 
cabulary that is desired. SHAPA allows protocol analy- 
sis to be performed at any level of analysis, and it sup- 
plies a wide variety of tools for data ai ation, ma- 
nipulation. The output generated by SHAPA can be 
used alone or in combination with other performance 
variables to get a rich picture of the influences on se- 
quences of verbal or nonverbal behavior. 


102,526 

N90-25691/8/GAR PC A03/MF A01 

Wichita State Univ., KS. 

Trend Analysis of Women Who Hold Federal Avia- 

_ Administration Certificates: Relationshi lp to 
eR ~— of Women in Collegiate Avi 

thon Faculty Rai 


B. D. Bowen. Mar 80, 17p IAR-90-3 


Data on FAA certificate holders is analyzed and com- 
pared to data obtained on aviation faculty in higher 
education to establish whether or not women are 
under represented in the collegiate aviation faculty. 


102,527 
N96-25697/5/GAR PC A03/MF A01 
Wichita State Univ., KS. 

—— Plan: International Aircraft Operator Data 


Re port, Jan. 1990. 

J. . Hutchinson, and F. Macheers. Dec 89, 14p IAR- 
90-1, DOT/FAA/CT-89/34 

Contract DTFA03-89-C-00057 


This Program Plan describes studies and research 
which will result in a Master Requirements and Imple- 
mentation Plan for the creation of an internationai data 
base of all operators of United States rtificated 
aircraft. This Master Plan assesses the FAA’s require- 
ments concerning the availability, acquisition, and de- 
velopment of international aircraft operator data. Ef- 
forts ee identifying problem areas and information 
Ee. and recommending solutions or options. The 
aster Plan begins with a determination of the FAA’s 
needs for aircraft operator data and concludes with 
recommendations of data base development. These 
are directed toward meeting the requirement to distrib- 
ute airworthiness safety information to aircraft opera- 
tors in a cost effective manner using an automated, 
menu driven, filing and retrieval system. 


102,528 

N90-27647/8/GAR PC A08 
National Aeronautics and Space Administration, 
Washington, DC. 

Aeronautical Engineering: A cae Bibliogra- 
phy with Indexes (Supplement 254). 

Jul 90, 155p NAS 1.21:7037(254), NASA-SP- 
7037(254 ) 


This bibliography lists 538 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in June 1990. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 
theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 


102,529 
N90-27648/6/GAR PC A08 
National Aeronautics and Space Administration, 
Washington, DC. 
Aeronautical Engineering: A awe Bibliogra- 
phy with indexes (Supplement 255). 
Aug 8, 5 53p NAS 1.21:7037(255), NASA-SP- 


This bibliography lists 529 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in June 1990. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 
theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 
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Agricultural Economics 


102,530 

MIC-90-03062/GAR PC E07/MF E01 
British Columbia. Ministry of Crown Lands, Victoria. 
Future directions for — development on 
crown land in British Columbia: A public discus- 
sion paper. 

c1990, 28p 


In June 1989, the pees initiated a review (the 
Gillespie Inquiry) of its longstanding Lat ae for pro- 
viding vacant Crown land for agricultural development. 
Recommendations were tendered in November 1989. 
This discussion paper represents the government's re- 
sponse to the recommendations, and proposes direc- 
tions for revising government policy. Recommenda- 
tions covered such areas as the scope of the Agricul- 
tural Lease Program, methods of issuing such leases, 
the price of timber, enforcement, rental and purchase 
arrangements, the basis for decision making, and 
amendments to the Land Act. 


102,531 

PB91-105163/GAR PC A03/MF A03 
Foreign Agricultural Service, Washington, DC. 

bag Grain Situation and Outlook, September 


Foreign agriculture circular. 
Sep 90, 35p FG-9-90 
See also PB90-210121. 


The report covers highlights of the recent precipitous 
decline in world wheat prices and also the dramatic 
decline in the premium traditionally paid for wheat over 
corn. Hard red winter (HRW) wheat and U.S. No. 2 
yellow corn (YC) prices at the Gulf are used to repre- 
sent world prices; it should be noted that European 
Community (EC) wheat export prices, are generally 
lower than No. 2 yellow corn prices. 


102,532 

PB91-108332/GAR PC A04/MF A04 
Foreign Agricultural Service, Washington, DC. Foreign 
Production Estimates Div. 
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World Agricultural Production, September 1990. 
Foreign agriculture circular. 

Sep 90, 73p WAP-9-90 

See also PB90-116203. 


The world production for wheat for 1990/91 is estimat- 
ed at a record 586.9 million metric tons, up 3.1 million 
or 1 percent from last month and up 9 percent from 
last year’s harvest. 


Agricultural Equipment, Facilities, & 
Operations 


102,533 


DE90016564/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Automatic adjustment of crop coefficients for pro- 
water balance. 


M. D. Campbell, and M. K. Berrett. Jun 90, 13p PNL- 

SA-18352, CONF-9006262-1 

Contract ACO6-76RL01830 

cman association for the advancement of science 
posium oe water conservation and quality, 

Davis, CA (USA), 19-23 Jun 1990. cates by De- 

partment of Energy, Washington, DC 

Portions of this document are illegible in microfiche 

products. 


An accurate projection of evapotranspiration (ET) de- 
pends on a correct crop coefficient (k(sub c)) and a 
reliable model of potential evapotranspiration (PET). 
Water balance was used to correct k(sub c) and PET. 
Modeled PET should agree with its reference standard 
within 10% for 1 day and should converge on the long- 
term average within 2 weeks, even when weather vari- 
ables are extreme. The product of k(sub c) x PET 
should have similar characteristics if long-term water 
balance projections depend on it. Where water distri- 
bution may require advance scheduling of 2 to 5 days, 
errors resulting from wrong crop coefficients may seri- 
ously reduce efficiency. Because it is common to find 
k(sub c) values in error by 50% or more, particularly 
during early stages of plant growth, actual water use 
was measured periodically to adjust the k(sub c) 
values. Adjustments of the two ends of the crop curve 
accounted for different levels of plant activity and 
stages of growth. We adjusted the magnitude of the 
k(sub c) values by comparing calculated with meas- 
ured water use, based on neutron probe measure- 
ments. Modeled ET thus estimates measured water 
balance closely. The significance of this work is that 
refinements in crop coefficients improved water and 
nutrient use efficiency on irrigated crops and reduced 
loss to groundwater. 7 refs., 2 figs, 


Agriculture Resource Surveys 


102,534 


N90-25413/7/GAR 
(Order as N90-25398/0/GAR, PC ~_ MF 
01 


Food and Agriculture Organization of the United Na- 
tions, Rome (Italy). Environmental Monitoring Group. 
Operational Satellite Environmental Monitoring for 
Food Security by FAO: The Artemis System. 

J. U. Hielkema. cMar 90, 10p 

In Esa, Remote Sensing and the Earth’s Environment 
p 125-134. 


The use of data from environmental and Earth re- 
sources satellites in improving the information bases 
of FAO (Food and A riculture Organization) Global In- 
formation and E arning System (GIEWS) is de- 
scribed. The ARTEMIS satellite environmental moni- 
toring system for real and near realtime precipitation 
and vegetation assessment in Africa, the Near East 
and Southwest Asia is described. It is based on the 
——— use of high frequency Meteosat and NOAA 

RR data. The developmental status of the DIANA 
permit realtime transmission of 
high volume ARTEMIS data to user terminals at re- 
gional and national levels in Africa is described. 


Agronomy, Horticulture, & Plant 
Pathology 


102,535 
N90-27162/8/GAR PC A06/MF A01 
Cologne Univ. (Germany, F.R.). 

Modellierung und Messung der Sag pee 
chaften von Pfia (Modeling and 
Measurement of Tree Cai Reflectance). 

C. Vonruesten. 1989, 105p MITT-66 

In German; English Summary. 


Development of mathematical modeling.and measure- 
ment of tree canopy reflectance is described. The im- 
portance of botanical and meteorological parameters 
in determining the reflectance is shown. Results of 
modeling distribution of directional reflectance factors 
are presented and compared with measurements. 
Good correspondence of results is shown. Radiation 
distributions calculated with an atmospheric model 
using different aerosols over an isotropic reflecting 
canopy are presented. The results obtained by com- 
bining both models are discussed. 


102,536 

PBS1-107896/GAR PC a, A12 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

Floriculture and Environmental Horticulture Prod- 
ucts: A Production and Marketing Statistical 


Review, 1960-88. 

Statistical bulletin. 

D. C. Johnson. Sep 90, 256p USDA/SB-817 

The greenhouse and nursery industry is one of the 
fastest growth sectors in agriculture. In 1988, total 
grower sales reached $7.6 billion (excluding food 
crops grown under cover, seeds, and Christmas trees), 
doubling the sales of 1981. The economic value of 
greenhouse and nursery crops to the farm ment, 
and of sales of finished products by whol and 
retail businesses will likely continue increasing. The 
value of retail sales of greenhouse and nursery prod- 
ucts has grown even faster, and imports have risen 
sharply. Retail consumer expenditures for flowers, live 
plants, groundcovers, bulbs, seeds, and other floricul- 
ture environmental horticulture products grown in 
the United States exceeded $30 billion in 1988. U.S. 
imports have more than tripled since 1979, and world 
greenhouse and nursery imports in 1987 totaled $5.5 
billion, more than twice the 1981 import level. 


102,537 

PB91-109983/GAR PC A04/MF A04 
Corvallis Environmental Research Lab., OR. 

Effects of at gg Global Climate Change on 


D. Olszyk, D. swgey. S. Holman, D. Bachelet, and P. 
, 65p EPA/600/3-90/087 

See also PB90-263971. Prepared in cooperation with 

International Rice Research Inst., Los Banos, Laguna 

(Philippines). 


.Little is currently known about the response of rice 


plants to UV-B radiation, enriched CO2, or elevated 
temperature. Even less is known about the responses 
of important rice ecosystem components (pests, 
pathogens, weeds, nitrogen fixation, methanogenesis) 
to these factors. To accurately determine the qualita- 
tive and quantitative nature of these effects will require 
a number of highly integrated experimental and model- 
ing efforts, rigorous data quality control, and effective 
coordination of research activities between cooperat- 
ing groups. To facilitate integration of research activi- 
ties, the program takes a ified cascading approach 
with each task building upon the results of other tasks. 
The research tasks for the program fall into three 
— climate scoping, experimental, and assess- 
ment. 


102,538 

PB91-111179/GAR PC A03/MF A03 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Processing of Vietnamese Essential Oils and Re- 
lated Natural Products. 

Technical > 

R. Gupta. 9 Feb 90, 34p UNIDO/DP/ID/SER.A/ 
1318, UNIDO/DP/VIE/84/010 

Sponsored by Government of Vietnam, Hanoi. 


A project document on processing of Vietnamese Es- 
sential Oils and related natural products was drawn up 
between the United Nations Industrial Development 
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Hr we (UNIDO) and the Socialist Republic of 
essential 
component 
cassia oil (Cin 


oil (C . 
Gaal a Beal of (Ocooten gratisimum and O. basili- 
cum) and vetiver oil (Vetivia zizanioides) are produced. 


Animal Husbandry & Veterinary 
Medicine 
102,539 
DE90017196/GAR PC A02/MF A01 
Battelle Paci Labs., Richland, WA. 
dairy cattle. 

R. Darwin. 15 Feb 90, 7p PNL-SA-17918-HEDR, 
CONF-9002141-1 
Contract ; dianaa meen 

Technical steering panel meeting, Richland, WA 
(USA), 15-16 Feb 1990. Sponsored by Department o' of 
Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


Ingested soil may be a source of minerals to grazing 
cattle; it may also be a source of radionuclides, heavy 
metals, and organic toxins. The importance of soil in- 
gestion in the milk pathway depends on the amount of 
soil ingested, the ratio of the mineral concentration in 
soil to that in herbage, and the ability of the cattle to 
solubilize and absorb the soil-derived minerals. The 
Gepandnapen Deo cigelang teaet, eoeeantine in turn, 


cows. The pity of note is to summarize some 
of the information about soil i cattle 
and to suggest methods for incorporati oe 


tion into the Hanford Environmental Dose truc- 
tion (HEDR) Phase | milk model. 5 refs., 4 ae. 
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102,540 


PB91-105478/GAR PC A07/MF A07 
MBC Applied Environmental Sciences, Inc., 
wr CA. 
lorkshop Proceedings: Fisheries Oceanography - 
A Comprehensive Formulation of Technical 
tives for Offshore in the Arctic. Held in 
Final sen , Alaska, on April 5-6, 1988. 


R. M. , and T. M. Johnson. Jul 90, 132p MMS- 
88-0042 


Sponsored by Minerals Management Service, Anchor 
inerals Managemen e, Anc! 
age, AK. Alaska Outer Continental Shelf Office. 


To assist Minerals a service (MMS) per- 
sonnel in identifying technical to en for a mul- 
tiyear study, fisheries biologists and nographers 
were invited to participate in a wasup Oe (April 5-7, 
1988) on arctic fishes. ese on game ng 3 a 
sions focused on the following topics: ey 
nearshore oceanography, species and limiting factors, 
habitat relationships, causes and effects, methodolo- 
gies, and interagency coordination. Participants in the 
workshop identified, on a regional basis, two fish-re- 

source groups that appear to be separated on the 
basis of the basin configuration and terrestrial topogra- 
phy. In the Beaufort Sea, fish resources include Arctic 
char, Arctic cisco, broad whitefish, Arctic cod, least 
cisco, and fourhorn sculpin. In the Chukchi Sea, fish 
resources include Arctic char, pink and chum salmon, 
Arctic and saffron cod, Pacific sand lance, capelin, and 
Pacific herring. Species of significant value as re- 
sources for * ay — (commercial Soy as —_ 
toring species for protection agencies shou 
included in the Beaufort Sea are Pacific herring and 
Arctic and starry flounders. 
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102,541 

PB91-106542/GAR PC A03/MF A03 
National Marine Fisheries Service, Galveston, TX. Gal- 
veston Lab. 

Workshop on Definition of Shrimp Recruitment 
Overfishing, 

Yoohvieel memo. 

E. F. Klima, J. M. Nance, E. X. Martinez, and T. 
Leary. Jul 90, 269 NOAA-TM-NMFS-SEFC-264 


The Gulf of Mexico Fishery Management Council re- 
quested that the Southeast Fisheries Center (SEFC) 
convene a small group of shrimp specialists to under- 
take two tasks. These tasks were: (1) to draft scientific 
definitions of overfishing for each of the shrimp spe- 
cies in the management unit of the Fishery Manage- 
ment Plan (FMP); and (2) to recommend action that 
might be taken if overfishing occurred in any of these 
stocks. On June 26-27, 1990, a small group of shrimp 
specialists convened by the SEFC Galveston Labora- 
tory to undertake the task requested by the Gulf of 
Mexico Fishery Management Council. Basic data pro- 
vided to the scientists at this workshop were fishery- 
dependent data collected by the NMFS for 1960- 
present. The report summarizes the findings of the two 
day workship and provides recommendations from the 
working group. Important graphs are contained within 
= document and a list of these figures is also provid- 


ASTRONOMY & 
ASTROPHYSICS 


Astrogeology 


102,542 

N90-26738/6/GAR PC A04/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Press Abstracts va the 21ST Lunar and Planetary 
Science Conferenc 

eB. oe 64p NAS he "26: 186874, LIP-740, NASA-CR- 

1 

Contract NASW-4066 

Prepared in Cooperation with Universities Space Re- 
search Association, Houston, TX. Conference Held in 
Houston, TX, 12-16 Mar 1990. 


The Program Committee for the Twenty-fisrt Lunar and 
Planetary Science Conference has chosen these con- 
tributions as having the greatest potential interest for 
the general public. The papers in this collection were 
written for general presentation, avoiding jargon and 
unnecessarily complex terms. More technical ab- 
stracts will be found in Lunar and Planetary Science 
XXI. Representative titles are: Ancient Ocean-Land-At- 
os Interactions on Mars: Global Model and Ge- 
oneral Evidence; Oxygen Isotopic Compositions of 
inary Chondrites and Their Chondrules; Exposure 
Ages and Collisional History of L-Chondrite Parent 
Bodies; Models of Solar-Powered Geysers on Triton; 
and Search for Life: A Science Rationale for a Perma- 
nent Base on Mars. 


102,543 

N90-26740/2/GAR PC A06/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Proceedings of a Workshop on Differences Be- 
tween Antarctic and Non-Antarctic Meteorites. 

C. Koeberl, and W. A. Cassidy. 1989, 107p NAS 
1.26:184918, LPI-TR-90-01, NASA-CR-184918 
Contract NASW-4066 

Sponsored in part by Vienna Univ. Workshop Held in 
Vienna, Austria, 27-28 Jul. 1989. 


The known facts, together with new research results 
are reviewed, in order to examine apparent differences 
between the Antarctic and non-Antarctic populations. 
In view of the statistically significant number of Antarc- 
tic meteorites, and the existence of rare or previously 
unknown types of meteorites among the Antarctic me- 
teorite collection, the question was really not so much 
whether there are differences, but to define which 
ones are significant and what their origin is. Two main 
causes for the possible differences have been sug- 
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gested previously, namely differences in the meteorite 
parent populations and secondary effects (e.g., weath- 
ering). The workshop was structured to contain ses- 
sions on chemical, isotopic, petrological, and mineral- 
ogical studies of meteorites from the two collections; 
terrestrial age determinations; discussions on mass 
frequency distributions; relative abundances of mete- 
orite types; and terrestrial meteorite flux rates and their 
possible changes with time. 


102,544 

N90-27176/8/GAR PC A06/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Mevtv Workshop on Early Tectonic and Volcanic 
Evolution of Mars. 

H. Frey. 1988, Mw A _ 1.26:186098, LPI-TR-89- 
04, NASA-CR-18 

Contract NASW.4066 

Workshop Held in Easton, MD, 5-7 Oct. 1988. 


Although not ignored, the problems of the early tec- 
tonic and volcanic evolution of Mars have generally re- 
ceived less attention than those later in the evolution 
of the planet. Specifically, much attention was devoted 
to the evolution of the Tharsis region of Mars and to 
the planet itself at the time following the establishment 
of this major tectonic and volcanic province. By con- 
trast, little attention was directed at fundamental ques- 
tions, such as the conditions that led to the develop- 
ment of Tharsis and the cause of the basic fundamen- 
tal dichotomy of the Martian crust. It was to address 
these and related questions of the earliest evolution of 
Mars that a workshop was organized under the auspic- 
es of the Mars: Evolution of Volcanism, Tectonism, 
and Volatiles (MEVTV) Program. Four sessions were 
held: crustal dichotomy; crustal differentiation/volcan- 
ism; Tharsis, Elysium, and Valles Marineris; and ridges 
and fault tectonics. 


102,545 

N90-27604/9/GAR PC A04/MF A01 
Lunar and Planetary Inst., Houston, My 

Meca Workshop on Dust on Mars 


S. Lee. 1989, 69p NAS 1.26: 185088, LPI-89-01, 
NASA-CR-185065 

Contract NASW-4066 

Workshop Held in Estes Park, CO, 21-23 Sep. 1988. 


Articles and abstracts of articles presented at this 
workshop are given. It was the goal of the workshop to 
stimulate cooperative research on, and discussion of, 
dust related processes on Mars, and to provide back- 
ener information and help in planning of the Mars 

bserver mission. These topics are considered: How 
is dust ejected from the Martian surface into the at- 
mosphere; How does the global atmospheric circula- 
tion affect the redistribution of dust on Mars; Are there 
sources and sinks of dust on Mars, if so, where are 
they and how do they vary in time; and How many 
components of dust are there on Mars, and what are 
their properties. There were four primary discussion 
sessions: (1) Dust in the atmosphere; (2) Dust on the 
surface; (3) Dust properties; and (4) Dust observations 
from future spacecraft missions. 


102,546 

N90-27606/4/GAR PC A99/MF A04 
National Aeronautics and Space Administration, 
Washington, DC. 

Reports of Planetary Geology and Geophysics 
Program, 1989. 

~ _ Jul 90, 623p NAS 1.15:4210, NASA-TM- 
421 


Abstracts of reports from Principal Investigators of 
NASA’s Planetary Geology and Geophysics Program 
are compiled. The research conducted under this pro- 
gram during 1989 is summarized. Each report includes 
significant accomplishments in the area of the author’s 
funded grant or contract. 


102,547 

N90-27609/8/GAR PC A06/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Mevtv Workshop on Tectonic Features on Mars. 

T. R. Watters, and M. P. Golombek. 1989, 125p NAS 
1.26:186143, LPI-TR-89-06, NASA-CR-186143 
Contract NASW-4066 

Workshop Held in Richland, WA, 20-22 Apr. 1989. 


The state of knowledge of tectonic features on Mars 
was determined and kinematic and mechanical 
models were assessed for their origin. Three sessions 
were held: wrinkle ridges and compressional structure; 


strike-slip faults; and extensional structures. Each ses- 
sion began with an overview of the features under dis- 
cussion. In the case of wrinkle ridges and extensional 
structures, the overview was followed by keynote ad- 
dresses by specialists working on similar structures on 
the Earth. The first session of the workshop focused 
on the controversy over the relative importance of fold- 
ing, faulting, and intrusive volcanism in the origin of 
wrinkle ridges. The session ended with discussions of 
the origin of compressional flank structures associated 
with Martian volcanoes and the relationship between 
the volcanic complexes and the inferred regional 
stress field. The second day of the workshop began 
with the presentation and discussion of evidence for 
strike-slip faults on Mars at various scales. In the last 
session, the discussion of extensional structures 
ranged from the origin of grabens, tension cracks, and 
pit-crater chains to the origin of Valles Marineris can- 
yons. Shear and tensile modes of brittle failure in the 
formation of extensional features and the role of these 
failure modes in the formation of pit-crater chains and 
the canyons of Valles Marineris were debated. The re- 
lationship of extensional features to other surface 
processes, such as carbonate dissolution (karst) were 
also discussed. 
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N90-26784/0/GAR 
Arizona Univ., Tucson. 
investigation of the Saturn Dust Environment from 
the Analysis of Energetic Charged Particle Meas- 
urements. 

Final Technical Report, Jan. - Dec. 1989. 

L. L. Hood. 1989, 33p NAS 1.26:186727, NASA-CR- 
186727 

Contract NAG2-576 


PC A03/MF A01 


In order to assist the Cassini project in evaluating risks 
of collisions with particulate matter in the rotational 
equatorial plane, available Pioneer 11 and Voyager en- 
ergetic charged particle data were reinvestigated to 
constrain the column mass density of absorbing mate- 
rial within several radial ranges. Within the orbit of 
Mimas, CRAND proton phase space densities maxi- 
mize near 2.67 R sub s and exhibit secondary maxi- 
mum at 2.43 R sub s. From the condition that sources 
must exceed losses near these maxima and using 
available theoretical models for CRAND proton pro- 
duction rates, upper bounds on the column mass den- 
sity at these two radial locations are calculated. De- 
tailed fits of radial diffusion models to the observed flux 
maxima yield somewhat more restrictive upper limits. 
The upper limits compare to a lower limit on the 
column mass density, estimated from previous model 
calculations by Van Allen. Aside from continuous rings, 
longitudinally limited, low optical depth clouds of par- 
ticulates may exist in orbit with several of the inner sat- 
ellites including Mimas and Enceladus. A brief review 
of Voyager energetic particle microsignatures that sug- 
gest the presence. of material co-orbiting with these 
two satellites is presented. Finally, Pioneer 11 and 
Voyager measurements of low energy electron fluxes 
exhibit minima near the location of the tenuous E Ring 
centered on approx. 4 R sub s. Pioneer 11 pitch angle 
distributions appear to support the possibility that 
direct absorption by Ring E particulates produced the 
observed flux decreases. 


102,549 


N90-28470/4/GAR PC A11/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Spatial Interferometry in Optical Astronomy. 

D. Y. Gezari, F. Roddier, and C. Roddier. Sep 90, 
249p NAS 1.61:1245, REPT-90-069, NASA-RP-1245 


A bibliographic guide is presented to publications of 
spatial interferometry techniques applied to optical as- 
tronomy. Listings appear in alphabetical order, by first 
author, as well as in specific subject categories listed 
in chronological order, including ary a 2 theory and 
speckle interferometry, experimental techniques, and 
observational results of astronomical studies of stars, 
the Sun, and the solar system. 
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102,550 
DE90014915/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Impact of IVE on studies of the nova outburst: 
1 


986-1990. 
S. Starrfield. 1990, 34p LA-UR-90-2374, CONF- 
9005248-4 


Contract W-7405-ENG-36 

Evolution in astrophysics: |UE astronomy in the era of 
new space missions, Toulouse (France), 29 May - 1 
Jun 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 

Portions of this document are illegible in microfiche 
products. 


In this review | will concentrate on the improvements in 
our understanding of the nova outburst that have oc- 
curred since the IUE meetings in London in 1986 and 
Goddard in 1988 and those results that have occurred 
as a direct result of studies with the IUE satellite. 
These involve the four outbursts that have occurred in 
the LMC, the numerous recurrent novae outbursts, and 
a number of archival studies. As a direct result of IUE 
studies done since 1986, we can now state that fast 
novae become super-Eddington at maximum, that 
many novae decline at the same rate, and that neon 
novae may be more numerous than thought previous- 
ly. In addition, we have found that there are differences 
in the outburst characteristics between novae with 
giant secondaries and those with compact secondar- 
les. 18 refs., 11 figs., 1 tab. 


102,551 

DE90016434/GAR 

Los Alamos National Lab., NM. 
Semi-analytical model of stellar flares. 

R. A. Kopp, and G. Poletto. 1990, 4p LA-UR-90- 
2903, CONF-9007158-1 

Contract W-7405-ENG-36 

Armagh international colloquium: surface inhomogeni- 
ties, Armagh (Ireland), 24-27 Jul 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A01/MF AO1 


We present a simplified “point” model to describe the 
hydrodynamic response of coronal loop plasma to the 
sudden release of energy which occurs at the time of a 
flare. Our simplification allows the full set of partial dif- 
ferential equations for energy, momentum, and mass 
conservation to be replaced by a corresponding set of 
ordinary differential equations for the plasma proper- 
ties averaged over the loop volume. The temporal pro- 
files of plasma temperature, density, and velocity are 
calculated over a time interval long enough to ensure 
that pre-flare conditions are re-established. The model 
is used for the interpretation of stellar flare data. In par- 
ticular, we derive a set of representative loop geome- 
tries and flare energy inputs which allows us to repro- 
duce the high emission measures typically inferred 
from observations of stellar flares. 4 refs., 1 fig. 


102,552 

DE90016483/GAR PC A03 
Los Alamos National Lab., NM. 

Design, performance, and calibration of the 
ALEXIS ultrasoft x-ray telescopes. 

J. J. Bloch, F. Ameduri, W. C. Priedhorsky, D. 
Roussel-Dupre, and B. W. Smith. 1990, 11p LA-UR- 
90-2851, CONF-9007157-1 

Contract W-7405-ENG-36 

SPIE conforence on EUV x-ray and gamma-ray instru- 
mentation for astronomy, San Diego, CA (USA), 8-13 
Jul 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


The Array of Low Energy X-ray Imaging Sensors 
(ALEXIS) experiment consists of six wide angle EUV/ 
ultrasoft x-ray telescopes utilizing normal incidence 
multilayer mirrors, flown a miniature satellite to map 
out the sky in three narrow bandpasses around 66, 71, 
and 95 eV. The 66 and 71 eV bandpasses are cen- 
tered on intense Fe emission lines which are charac- 
teristic of million degree plasmas such as the one 
thought to produce the soft x-ray background. The 95 
eV bandpass has a higher throughput and is more sen- 
sitive to continuum sources. The mission will be 
launched into orbit on the Pegasus Air Launched Vehi- 
cle in mid-1991. We will present the details of the 
ALEXIS telescope optical design, initial characteriza- 


tions of the first flight mirrors and detectors, and the 
current schemes for characterizing and calibrating the 
completed telescope assemblies. We will also discuss 
the details of a novel “wavetrap” feature incorporated 
into the multilayer mirror structure to greatly reduce the 
mirror’s reflectivity at 304 (angstrom), a major back- 
ground contamination flux of He I! emission from the 
geocorona. 2 refs., 13 figs. 


102,553 
DE90016495/GAR PC A01/MF AO1 
Los Alamos National Lab., NM. 

Coronal heating by nanoflares: Plasma dynamics 
of elementary events. 

R. A. Kopp and G. Poletto. 1990, 4p LA-UR-90- 
2764, CONF-9006261-1 

Contract W-7405-ENG-36 

Mechanisms of chromospheric and coronal heating, 
Heidelberg (Germany, F.R.), 5-8 Jun 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products 


It has been suggested by Parker Sturrock et al., and 
others that the corona may be stochastically heated, 
on spatial scales at or below current instrumental reso- 
lution limits, by a continuous succession of many small 
flarelike events commonly referred to as nanoflares. In 
this paper we extend a semi-analytical “point” model 
developed previously for solar compact flares, to in- 
clude gravitational plasma downfall during the late 
decay phase. Applying the model to conditions repre- 
sentative of nanoflares allows us to predict the tempo- 
ral variation of average plasma properties in such 
events and should ultimately facilitate a calculation of 
the spectral characteristics of a nanoflare-heated 
corona. 7 refs., 2 figs. 


102,554 

DES0017616/GAR PC A03/MF A01 
Texas Univ. at Austin. 

Propagation of oacoustic waves in the 


magnet 
solar atmosphere with random inhomogeneities of 
density and magnetic fields. 

M. Ryutova, M. Kaisig, and T. Tajima. Aug 90, 18p 
DOE/ET/53088-446, IFSR-446 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 
ee of this document are illegible in microfiche 
products. 


Effects of strong and random inhomogeneities of the 
magnetic fields, plasma density, and temperature in 
the solar atmosphere on the properties of magnetoa- 
coustic waves of arbitrary amplitudes are studied. The 
procedure which allows one to obtain the averaged 
equation containing the nonlinearity of a wave, disper- 
sion properties of a system, and dissipative effects is 
described. It is shown that depending on the statistical 
properties of the medium, different scenarios of wave 
propagation arise: in the predominance of dissipative 
effects the primary wave is damped away in the linear 
stage and the efficiency of heating due to inhomogen- 
eities is much greater than that in homogeneous 
medium. Depending on the interplay of nonlinear and 
dispersion effects, the process of heating can be af- 
forded through the formation of shocks or through the 
storing of energy in a system of solitons which are later 
damped away. Our computer simulation supports and 
extends the above theoretical investigations. In par- 
ticular the enhanced dissipation of waves due to the 
strong and random inhomogeneities is observed and 
this is more pronounced for shorter waves. 


102,555 
N90-25560/5/GAR 
(Order as N90-25503/5/GAR, PC —_ 
4 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Sunspot Prediction Using Neural Networks. 

J. Villarreal, and P. Baffes. Mar 90, 11p 

In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 525-535. 


The earliest systematic observance of sunspot activity 
is known to have been discovered by the Chinese in 
1382 during the Ming Dynasty (1368 to 1644) when 
spots on the sun were noticed by looking at the sun 
through thick, forest fire smoke. Not until after the 18th 
century did sunspot levels become more than a source 
of wonderment and curiosity. Since 1834 reliable sun- 
spot data has been collected by the National Oceanic 
and Atmospheric Administration (NOAA) and the U.S. 
Naval Observatory. Recently, considerable effort has 
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been placed upon the study of the effects of sunspots 
on the ——— and the space environment. The ef- 
forts of the Artificial Intelligence Section of the Mission 
Planning and Analysis Division of the Johnson Space 
Center involving the prediction of sunspot activity 
using neural network technologies are described. 


102,556 

N90-25711/4/GAR PC A99/MF E06 
European Space Agency, Paris (France). 

23RD Eslab Symposium 


on Two Topics in X Ray 
Astronomy. Volume 1: X Ray Binaries. 

J. J. Hunt, and B. T. Battrick. cNov 89, 653p ESA- 
SP-296-V-1, ISBN-92-9092-026-2 

Symposium Held in Bologna, Italy, 13-20 Sep. 1989. 


No abstract available. 


102,557 
N90-25712/2/GAR 
(Order as N90-25711/4/GAR, PC -— = 
) 


Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 
Black Holes 


Y. Tanaka. cNov 89, 11p 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 3-13. 


X-ray properties of the galactic black hole candidates 
are reviewed. Those properties, previously considered 
as possible black hole signatures, are reassessed in 
the light of the recent results. Two bright transients re- 
cently discovered from Ginga exhibit unique X-ray 
properties. Their characteristics are studied as a func- 
tion of accretion rate. The results suggest that these 
sources are new black hole candidates. Similarities in 
the spectral characteristics between as black 
hole candidates and AGN’s are discu: : 


102,558 
N90-25713/0/GAR 
(Order as N90-25711/4/GAR, PC — 


06) 
Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 
X ray Spectrum of Nova Vul 1988. Mir-Kvant Data. 
V. V. Efremov, S. A. Grebenev, A. S. Kaniovsky, A. 
V. Kuznetsov, and |. Y. Lapshov. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 15-17. 
Prepared in Cooperation with Esa/Estec, Noordwijk, 
Netherlands; Max-Planck Inst. Fuer Physik und Astro- 
physik, Garching, Fed. Republic of Germany; and Tue- 
bingen Univ., Fed. Republic of Germany. 


The X-ray m of the two components, detected 
in Vulpeca GS 2000 + 25, are presented. Two compo- 
nents of X-ray spectrum were detected: a soft compo- 
nent with a temperature of 20 million Kelvin and a hard 
component up to the energy 200 to 300 keV. Soft com- 
ponent dominates in the 4 to 15 keV band and con- 
tains 90 percent of the source luminosity. 


102,559 
N90-25714/8/GAR 
(Order as N90-25711/4/GAR, PC Aeeoe) 


European Space Research and Technology Centre, 
Noordwijk (Netherlands). 

Iron K-Shell Lines from Relativistic Accretion 
Disks. 

L. Stella. cNov 89, 5p ; 

In Its the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 19-23. 


Broad Fe K-shell emission lines at approximately 6 to 7 
keV are observed in bright accreting galactic X-ray 
sources. In the case of the black hole candidates Cyg 
X-1 and 4U1543-47 the line centroid energy indicates 
a redshift. The observed widths and redshifts are un- 
likely to arise from Comptonization. The iron K-line pro- 
file is most likely dominated by bulk plasma motions in 
the vicinity of the accreting collapsed object. A relativ- 
istic model for the emission-line profile produced by 
Keplerian disk orbiting a Schwarzschild black hole is 
presented. The model predictions are in good agree- 
ment with the low resolution lines profiles obtained. 
The accretion disk scenario outlined can be confirmed 
by higher resolution studies of the Fe K-lines proper- 
ties; the mass of the central object and the properties 
of the accretion flow can be determined. 
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N90-25715/5/GAR 
(Order as N90-25711/4/GAR, PC ae 4 
06 


) 
University of Western Ontario, London. Dept. of As- 
tronomy. 
Be/X ra Binaries. 
L. B. F. M. Waters. cNov 89, 6p 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 25-30. 
Sponsored in Part by a Cita National Fellowship. 


The X-ray behavior of Be/X-ray binaries is discussed. 
The structure of the stellar winds of the Be stars is con- 
sidered. It is shown that the X-ray luminosities can be 
understood if the neutron star is embedded in a slowly 
expanding, dense equatorial wind. The presence of 
such a wind can be inferred from the H alpha emission 
and the IR excess. The shapes of the X-ray light 
curves are interpreted. Large orbital modulations of 
the X-ray luminosity are caused by orbital motion in a 
wind with an outflow velocity much larger than the or- 
bital velocity of the neutron star. Small orbital modula- 
tions result from outflow velocities that are smaller 
than the orbital velocity of the neutron star. The distri- 
bution of Be/X-ray binaries in the orbital versus spin 
period diagram can be explained. The possibility of de- 
tecting Be+white dwarf systems in X-rays is briefly 
discussed, and some candidate systems are given. 


102,561 


N90-25716/3/GAR 
(Order as N90-25711/4/GAR, PC oe) 


European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
X ray Absorption Spectra of Massive X ray Bina- 


F. !4aberl. cNov 89, 7p 
In its the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 31-37. 


Spectral variations in EXOSAT spectra from high mass 
X-ray binaries are discussed. An observation of the 
4U1700-37/HD153919 system of almost one com- 
plete binary cycle of 3.41 days showed a sharp in- 
crease in absorption at binary phase 0.6. This increase 
can be modeled as due to a gas stream from the pri- 
mary trailing the neutron star. The EXOSAT observa- 
tions of Vela X-1 (4U0900-40/HD 77581) reveal sharp 
changes in the absorbing column density on top of a 
more gradual increase between eclipse egress and in- 
gress of the X-ray source. The higher absorption after 
superior conjunction of the X-ray source indicates the 
presence of a dense gas stream similar to the one in 
the 4U1700-37/HD 153919 system. Spectra from 
4U1700-37 taken near the peak intensity of flares 
around phase 0.5 and spectra from Vela X-1 at early 
orbital phase show an excess of N sub H at energies 
lower than 3 keV over that expected from a cold ab- 
sorber. This excess can be modeled with absorption 
by ionized gas around the X-rays source. A much 
larger low energy excess is present at later phases 
where the N(sub H) is higher and can be explained by 
scattered X-rays. 


102,562 


N90-25717/1/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


E06) 
Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R. 
Spectral Variability of LMC X-4. 
K. Denneri. cNov 89, 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 39-44. 


According to EXOSAT observations the mean spec- 

trum of LMC X-4 during the on state is characterized by 
a hard power low with a high energy cut-off, a soft 
energy excess, and an iron emission line. During avery 
bright flare the spectrum was found to change to ther- 

mal bremsstrahlung, which coincides with the spec- 

trum observed outside the flare for energies above the 
cutoff energy. The existence of two iron lines which 
change their separation with pulse phase and with the 
intensity of the continuum is revealed. The behavior is 
pe ey with the assumption of symmetrical Doppler 
shifting. Some | other flares instantaneous phase shifts 
were The consequences of these observa- 
prone yy = discussed and compared to the situation in 

ler X-1 
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102,563 
N90-25718/9/GAR 
(Order as N90-25711/4/GAR, PC — 


) 
Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 
Ginga Observations of X ray Pulsars. 
F. Nagase. cNov 89, 11p 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 45-55. 


Data from Ginga observations of X-ray pulsars is dis- 
cussed. They include the detection of a finite rate of 
change of the orbital period in Her X-1, the determina- 
tion of the braking index of PSR 0540-69 from X-ray 
pulse timing, the discoveries of new transient X-ray 
pulsars, the detection of cyclotron line features from 
Her X-1, 4U 1538-52, V 0332+53 and possibly 1E 
2259+ 586, and the detection of quasi-periodic oscilla- 
tions phenomena from two X-ray pulsars, Cen X-3 and 
4U 1626-67. The detailed investigation of circumstellar 
matter surrounding the X-ray binary pulsars, through 
the analysis of energy spectra in the low intensity 
states, can be performed. 


102,564 
N90-25719/7/GAR 
(Order as N90-25711/4/GAR, PC = 4 


) 
Istituto di Tecnologie e Studio delle Radiazioni Extra- 
terrestri, Bologna (Italy). 
High-Energy rties of X Ray Pulsars. 
F. Frontera, and D. Dalfiume. cNov 89, 13p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 57-69 
(See N90-25711 19-89). 


The properties of X-ray pulsars in hard X-rays are re- 
viewed. The presence in the X-ray spectra of lines, 
probably due to the presence of superstrong magnetic 
fields, is revealed. The high energy band rey oe pulsars 
have much simpler pulse profiles and the modulation 
index shows a general trend to increase. The spectra 
show great variations in hardness from source to 
source. The analysis its that the harder sources 
are those with the most intense magnetic fields. The 
results obtained from pulse-phase spectroscopy and 
from temporal analysis of aperiodic variations in the 
flux at high energies are reviewed. 


102,565 
N90-25720/5/GAR 
(Order as N90-25711/4/GAR, PC — 


) 
Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 
Observations of the X ray Pulsars from the Kvant 
Module. 
M. R. Gilfanov, R. A. Sunyaev, E. Churazov, V. 
Loznikov, and V. V. Efremov. cNov 89, 7p 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 71-79. 
Prepared in Cooperation with Utrecht State Univ., 
Netherlands; Birmingham Univ., E — Max-Planck 
Inst. Fuer Physik und Astrophysik, , Fed. Re- 
public of Germany; Tuebingen Univ., Fed. epublic of 
Germany; Esa/Estec, Noordwijk, Netherlands. 


The results of observations of the following X-ray pul- 
sars are discussed: Cen X-3, SMCX-1, Her X-1, Vela X- 
1, A0535 + 26, 4U 1626-67 and GX 1 +4. The observa- 
tions were performed by the instruments onboard 
Kvant module from 1987 to 1989. The pulsation period 
measurements are presented and the values of the 


periods are reduced to the solar system baricenter and 
(except in the case of A0535+26 and 4U 1626-67) to 
the binary system baricenter. 
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N90-25721/3/GAR 


(Order as N90-25711/4/GAR, PC et oe) 


ice Research and Technology Centre, 

letherlands). 
and Preferred Time Scales in the Variability 
of X ray Pulsars. 


L. Angelini. cNov 89, 7p 
In Its the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 81-87. 


— —_—, techniques are applied to investigate 
the noise v: lity of two en | Isars observed with 

EXOSAT, EXO 2 20804378 and SMC X-1. In the power 

spectra of EXO 2030+375 a peak was detected and 


European 
patagn | ( 


(QPOs). Tt as due to Quasi-Periodic Oscillations 
). The observed QPOs strength, frequency and 
anton Bed wer dependence are in agreement 
with the predictions of the beat frequency om oe for 
QPOs. In the power spectra of SMC X-1 a — a 
icant turnover for frequencies lower than 
present. This indicates a preferred time ame of ap- 
proximately 100 seconds in the source variability. A 
. le burst-like event lasting approximately 80 sec- 
is is probably a manifestation of the source activity 
on this sort of time scale. 


102,567 
N90-25722/1/GAR 
(Order as N90-25711/4/GAR, PC 4 


California Univ., poneey. 

Time-Dependent Two Dimensional Radiation Hy- 
drodynamics of Accreting Matter onto Highly Mag- 
netized Neutron Stars. 

R. |. Klein, and J. Arons. cNov 89, 10p 

Contracts W-7405-ENG-48, NSF AST-86-15816 

In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 89-98. 


The self-consistent solution of the two dimensional, 
time dependent equations of radiation hydrodynamics 
governing the accretion of matter onto the highly mag- 
netized polar caps of luminous X-ray pulsars is pre- 
sented. The calculations show a structure in the accre- 
tion column very different from previous one zone uni- 
form models. The relevant magnetic field corrections 
to both the hydrodynamics and the radiative transport 
are included. A new theory for the diffusion and advec- 
tion of both radiation energy density and photon 
number density is presented. For initially uniformly ac- 
creting models with super-Eddington flows, evidence 
of strong radiation-driven outflowing optically thin radi- 
ation filled regions of the accretion column embedded 
in optically-thick inflowing plasma is found. The devel- 
opment of these photon bubbles have growth times on 
the order of a millisecond and show fluctuations on 
sub-millisecond timescales. The photon bubbles are 
likely to be a consequence of convective overstability 
and may result in observable fluctuations in the emit- 
ted luminosity leading to luminosity dependent 
changes in the pulse profile. 


102,568 
N90-25723/9/GAR 
(Order as N90-25711/4/GAR, PC eee) 


Nagoya Univ. (Japan). Dept. of Astrophysics. 
ay Pulsar in the Dark Cloud Lynds 1457. 
K. Koyama. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 99-101. 


An X-ray pulsar was discovered in the center of the 
dark cloud Lynds 1457. The nature of the X-ray pulsar 
is discussed. It is a binary X-ray pulsar or a collapse 
star in the dense gas. The age of the dark cloud is 
estimated to be about 100,000 years, the presence of 
a neutron star or white dwarf in the dark cloud is dis- 
cu 


102,569 
N90-25724/7/GAR. 
(Order as N90-25711/4/GAR, PC ead 


Hes Greenwich Observatory, Herstmonceux (Eng- 
la 


ht X ray Transient GS2023+ 338 (=V404 Cyg) 
in Optical Outburst and Decline 
P. A. Charles, J. Casares, D. H. P. Jones, T. 
Broadhurst, and P. J. Callanan. cNov 89, 5p 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 103-107. 


The results of optical spectroscopy and photometry 
from La Paima ( mse Islands) of V404 Cyg are pre- 
sented. They correspond to the optical counterpart of 
the new X-ray transient GS2023+338 discovered by 
pe The overall light curve is similar to that of the 
optical outburst of this obj recorded as 

we lesb cnaeuadned on a.danaoes nova. It is 

nae: m4 classical or recurrent nova. The large range in 
optical brightness and intense X-ray emission at maxi- 
mum indicate that the system must be a low-mass X- 
ray binary. The optical spectrum is unlike any known 
LMXB or X-ray transient in that it displays strong, 
broad, variable and complex emission lines of H, He | 
and He Il. The reddened spectrum and interstellar ab- 
sorption features indicate a problable distance in the 


range 1 to 3 kpc. Charged coupled device photometry 
reveals that the source is variable, but gives no indica- 
tion of the orbital period, there being no eclipse or reg- 
ular modulation. 


102,570 
N90-25725/4/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06 


) 
Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 
Super-Critical Accretion in Cir X-1. 
H. Inoue. cNov 89, 4p 
In Esa, the 23rd Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 109-112. 


In the outburst, the X-ray flux from Cir X-1 often ex- 
ceeds the peak flux of the one X-ray burst which 
showed photospheric expansion. The peak flux of 
such bursts is believed to correspond to the Eddington 
limit. The apparent super-Eddington flux, the radio flar- 
ing, the heavy and partial X-ray absorption, the ultra- 
soft spectrum and the spectral softening with the flux 
are qualitatively interpreted. The observations are sup- 
posed to be due to the large mass-transfer, exceeding 
the critical accretion rate, which occurs at the perias- 
tron passage of a neutron star in a highly eccentric 
binary system. 


102,571 
N90-25726/2/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06 


Mullard Space Science Lab., Dorking (England). 
Accretion Disks in Low-Mass X ray Binaries. 

K. O. Mason. cNov 89, 8p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 113- 
120. Sponsored in Part by Royal Society of London. 


Observational material relating to low-mass X-ray bina- 
ries is reviewed. The data shows evidence of an accre- 
tion disk corona. Special attention is given to what can 
be learned about the structure of the accretion disk 
that feeds the X-ray source. Parallels are drawn be- 
tween accretion disk corona sources, those which ex- 
hibit X-ray dips, and certain cataclysmic variables. 


102,572 
N90-25727/0/GAR 
(Order as N90-25711/4/GAR, PC —_ MF 
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a Center for Astrophysics, Cam- 
ridge, M 

Studies of the Possible X ray Triple 4U1915-05. 
J. E. Grindlay. cNov 89, 6p 
Contracts NAS8-30751, NAGW-624 
In Esa, the 23RD Eslab Symposium on Two Topics in 
Pd Astronomy. Volume 1: X Ray Binaries p 121- 


New optical observations of the X-ray dip and burst 
source 4U1915-05 were made. They are compared 
with new X-ray observations from Ginga. The optical 
modulation is at a period significantly longer than the 
X-ray dip period, and the stability of the optical period 
over approximately 2.5 years suggests it is the orbital 
period. The optical modulation is found to vary in 
shape on timescales of days but without significant 
color modulation. Comparison between 1916 and 
other systems are made. A discussion is given of a 
hierarchical triple model previously proposed to ex- 
plain the dips, the optical modulation, and the long- 
term period. 


102,573 
N90-25728/8/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Loneeaee Univ. (England). — Astronomy. 

imps in Accretion Di: 
R. hitehurst, and A. R. King. © aes 89, 2p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X te nae p 127- 
128. Sponsored by United Kingdom Science and Engi- 
neering Research Council. 


The investigation shows that the superhumps ob- 
served in superoutbursts of SU UMa dwarf novae 
probably result from the excitation of a resonance in 
the accretion disk near the 3:1 commensurability with 
the binary orbit. This resonance can only y yes for 
mass ratios M1/M2 less than 0.25 to 0.33. For larger 
mass ratios the available resonances are probably too 


weak to have observable effects. The 2:1 resonance 
may appear with ultrashort periods. 


102,574 
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) 
fone Greenwich Observatory, Herstmonceux (Eng- 
jand). 


Globular Cluster X ray a 

P. A. Charles. cNov 89, 9 

In Esa, the 23RD Eslab on Two Topics in 
- Bs . Astronomy. Volume 1: X Ray Binaries p 129- 


A review on recent observational progress on all the 
glo lobular cluster X-ray sources, with emphasis on 
OSAT and Ginga results and associated ground 
based studies is given. It is known that the population 
of cluster sources divides into high and low L sub x 
sources. The low L sub x group itself divides into 2 
subgroups of which the fainter sources were believed 
to be Cataclysmic Variables (CVs). No observational 
support can be found for this. Other programs to 
search for CVs in globular clusters are described. 


102,575 
N90-25730/4/GAR 
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Oxford Univ. (England). 

Low Mass X ray Binaries in the LMC. 

P. J. Callanan, and P. A. Charles. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
po Astronomy. Volume 1: X Ray Binaries p 139- 
143. 


New optical observations of the LMC Low Mass X-ray 
Binaries (LMXBs), LMC X-2 and CAL87 are presented. 
Evidence for an 8.15 hour periodicity in the light curve 
of LMC X-2 is found. The optical behavior of the 10.6 
hour binary CAL87 (discovered as a result of the Co- 
lumbia Astrophysics Laboratory survey of the Large 
Magellanic Cloud (LMC)) is discussed in the me of ts 
remarkable similarity with X1822-371. The implications 
of the observations are reviewed for the ph of LMC 
LMXBs and their relationship with their galactic coun- 
terparts. 


102,576 
N90-25731/2/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 
Observatoire de Haute Provence, Forcalquiers 
(France). 
be ee ee Observations of Lmxb AC211(M15): Solv- 
ing 
S.A. Novalky. “cNov 89, 6p 
In Esa, the 23RD Eslab ‘Symposium on Two Topics in 
3 Ray Astronomy. Volume 1: X Ray Binaries p 145- 
150. 


Optical spectroscopic results on AC211, the Low Mass 
X-ray Binary (LMXB) in the M15 globular cluster, are 
presented. It is found that the He and H absorption 
lines in this system are produced in a structured gas 
outflow. Moreover, the systemic velocity of the binary 
is consistent with that of the cluster. 


102,577 
N90-25732/0/GAR 
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Harvard-Smithsonian Center for Astrophysics, Cam- 


bridge, MA. 
Possible X ray Triple 4U2129 + 47 (=V1727 Cygni). 
M. R. Garcia. cNov 89, 4 
In Esa, the 23RD Eslab ymposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 151- 
156. 


The evidence which indicates that the Low-Mass-X- 
— (LMXRB) 4U2129+ 47 is a triple system is 

This evidence includes the lack of large 
radial velocity variations, lack of photometric vari- 
ations, and spectral type observed in the current off 
state. The detection of a small shift in the systemic 
radial velocity measured at one epoch relative to the 
measurements at three other epochs is considered. 
This shift is interpreted as orbital motion of the ob- 
served F7V star around the inner LMXRB. The radial 
velocity of this system is measured. The evidence that 
4U2129+47 is actually a triple system is reviewed. 
Measurements of the radial velocity of the system with 
recent (July 89) data are discussed. 


102,581 
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Astrophysics 
102,578 
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National Aeronautics Aduiniatiaten 
Greenbelt, MD. Goddard Space F ight Center. 
Emission Lines from X Solan 
T. R. Kallman. cNov 89, my 
In Esa, the 23RD Eslab S on Two Topics in 


. a Astronomy. Volume 1: X - Binaries p 157- 


Emission lines are probes of the conditions in the ac- 


The hard X-ray iron K line, Aya fyee and UV 
lines, and what they indicate about the conditions in 
binary X-ray sources are . These lines are 
interpreted using an X-ray illuminated accretion disk 
model. The structure and dynamics of the heated disk, 
its spectral signatures, and the major unsolved theo- 
retical issues surrounding them are investigated. 


102,579 
N90-25734/6/GAR 
(Order as N90-25711/4/GAR, PC —— 
06) 


Leicester Univ. gene A Dept. of Physics. 

X ray Observations of SS433 and Its Jets. 

G. C. Stewart, H. Pan, and N. Kawaii. cNov 89, 8p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 163- 


The EXOSAT and Ginga observations of SS433 are 
discussed. They are used to show that the major fac- 
tors in determining the variations in the X-ray emission 
from the jets of are precessional and orbital 
geometric influences. Limits on the sizes and masses 
of the system components and the structure of the X- 
ray emitting material within the jets are derived. Evi- 
dence that the line profile is significantly variable with 


precession phase it that some Compton broad- 
ening of the line is required. 

102,580 

N90-25735/3/GAR 


(Order as N90-25711/4/GAR, PC — MF 


06) 
Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 

Upper Limits on Co-57 Abundance in Sn1987a Ac- 
cording to the Kvant Data. 

R. A. Sunyaev, V. V. Efremov, A. S. Kaniovsky, S. A. 
Grebenev, and C. Reppin. cNov 89, 2p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 171- 
172. 


Seven hard X-ray spectra of SN1987A obtained at dif- 
ferent times by instruments onboard Kvant module are 
presented. During June observations the flux from the 
supernova was not detected. Only three sigma limits 
are presented. The 50-millisecond pulsar PSR 0540- 
693 and LMC X-1 were also in the field of view of 
HEXE instrument during the June observations. 


102,581 
N90-25736/1/GAR 
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Institute of Space and Astronautical Science, Sagami- 
hara one | 
tron Absorption in gamma Ray Bursts Seen 


h Ginga. 
r. Murakami. cNov 89, * 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 173- 
177. 


Spectral features are found in the gamma ray burst 
spectra from two bursts at about 20 keV, 40 keV and 
possibly at about 60 keV from one burst. A shift of 
energy of the cyclotron absorption is also observed. 
The interpretation of these features as the fundamen- 
tal and second harmonics of the cyclotron absorption 
lines requires a strong magnetic field of 10 to the 12 
power gauss at the n regicn of the gamma 
ray bursts. This supports the hypothesis that the 
gamma ray bursts originate near the surface of strong- 
ly magnetized neutron stars. The origin of such strong 
magnetic fields is discussed in the framework of cur- 
rent theories of evolution of neutron stars and their 
field decay. 
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Raman Research Inst., Bangalore (India). 

Decay of Neutron Star netic Fields. 

D. Bhattacharya. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 179- 
184. 


The evolution of neutron stars is determined by the 
evolution of their magnetic fields. The observational 
evidence for field evolution is presented. Recent ob- 
servations a that the magnetic field of a neutron 
star initially ys with a timescale of a few million 

, but becomes virtually constant at late times. 

tical models for such a field evolution are dis- 
cussed. 
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N90-25738/7/GAR 
(Order as N90-25711/4/GAR, PC sere) 


Amsterdam Univ. (Netherlands). Inst. of Astronomy. 
Non-Thermal Radio Emission of X ray Binaries. 

W. Penninx. cNov 89, OS 

In Esa, the 23RD Eslab ymposium on Two Topics in 
A Astronomy. Volume 1: X Ray Binaries p 185- 
196. 


A review of the different groups of radio emitting X-ray 
sources is given. The sources are described along the 
lines of their X-ray characteristics. Emphasis is placed 
on the developments in the X-ray/radio correlations in 
the Z-sources. Some characteristics of the Z-sources 
are used to determine their distances. The atoll 
sources, the other group of the persistent bright low 
mass X-ray binaries, appear to be weaker at radio 
wavelengths than the Z-sources. 


102,584 


N90-25739/5/GAR 
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Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 

Ginga Observations of QPO. 

K. Mitsuda. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 197- 


The Ginga results for the horizontal branch Quasi-Peri- 
odic Oscillation (QPO) (23 to 40 Hz) from GX 5-1 and 6 
Hz QPO from 6 low-mass binary X-ray sources are pre- 
sented. The power spectra of GX 5-1 in the horizontal 
branch were analyzed with model functions based on 
the oscillating shot models. To fit the observed power 
‘a with these models two different life times in the 

its are assumed. The powers of the low frequency 
roles and the QPO were found to show temporal vari- 
ations on time scales of 256 seconds. These variations 
are correlated with each other on time scales longer 
than a fews tens of seconds. The energy dependency 
of the 6 Hz QPO amplitude is presented. For the 
normal branch QPO from Z-sources and the broad 
peak features in the power spectra of two atoll 
sources, the difference between the spectra at the top 
and at the bottom of the oscillations is found to have 
~ appearance of a roughly 2.2 keV blackbody spec- 

m. 
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Amsterdam Univ. (Netherlands). Inst. of Astronomy. 
Z/Atoll Classification. 

M. Vanderklis. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 203- 


The status of the classification of bright low mass X- 
ray binaries into Z and atoll sources is reviewed. Pre- 
liminary results indicate that certain X-ray burst proper- 
ties correlate strongly with source state in the atoll 
sources 4U1636-53 and 4U1705-44. Model scenarios 
for this complex phenomenology are outlined. Exam- 
ples of color-color diagrams are given. 
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Institute of Space and Astronautical Science, Sagami- 
hara (Japan). 
QPO from the R: Burster. 

T. Dotani. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 209- 


Strong Quasi-Periodic Oscillations (QPO) in type 2 
bursts from the rapid burster with Ginga were detect- 
ed. The QPD have centroid frequency of approximate- 
ly 5 and 2 Hz during bursts which lasted for approxi- 
mately 10 and 30 sec, ‘ely. The QPO observa- 
tions were analyzed and the following results were ob- 
tained: QPO centroid frequencies have some correla- 
tion with burst duration and peak count rate, however 
the correlations are complicated and the burst param- 
eters do not uniquely determine the QPO centroid fre- 
quency; the appearance of the QPO is closely related 
to the so-called timescale-invariant profile of the 
bursts; the QPO are significant only in the even num- 
bered peaks of the profile and not in the odd numbered 
peaks; in most cases the QPO centroid frequency de- 
creases up to approximately 25 percent during a burst. 
The energy spectra at the QPO peaks and valleys 
were investigated and the QPO peaks were found to 
have Sr a higher blackbody temperature than 
the OPD valleys. 
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Illinois Univ. at Urbana-Champaign. 

Unified Model of Accretion Flows and X ray Emis- 
sion in Low Mass X ray Binary Systems. 

F. K. Lamb. cNov 89, 1 
Contracts NAGW-1583, NSF PHY-86-00377 

In Esa, the 23RD Eslab Symposium on Two Topics in 
+S Astronomy. Volume 1: X Ray Binaries p 215- 


Recent work on a unified model of accretion flows and 
X-ray emission in low mass X-ray binaries is summa- 
rized. In this model, a weakly magnetic neutron star 
accretes gas simultaneously from a Keplerian disk and 
a corona above the inner part of the disk. Photons are 
produced and escape through an approximately radial 
inflow of gas captured from the inner disk corona. 
a in the optical depths of the central corona 
and the radial flow may explain the Z-shaped hard- 
ness-intensity and color-color tracks observed in the 
most luminous sources. Numerical simulations show 
that the radial flow oscillates when the luminosity rises 
to within a few percent of the Eddington critical lumi- 
nosity L sub E, and that the oscillation frequency is 
approximately 5 to 10 Hz if the radial flow develops 
approximately 300 km from the neutron star. The 10 to 
20 Hz oscillations observed in Sco X-1 when it is on 


the flaring branch are discussed. 
102,588 
N90-25743/7/GAR 
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QPOS from Black-Hole Candidates. 


S. Kitamoto. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 231- 


Grex observed the following oy candidates: 
Cyg XA; LMC X-1, LMC X-3, GX339-4, GS2000+25 
GS2023 +39. Observed pce “i about Quasi- 
Periodic Oscillation (QPO) and time variation of these 
black hole candidates are presented. The observed 
properties of the time variations of GX 339-4 and LMC 
X-1 suggest that the energy spectrum is composed of 
a soft and a hard component. The hard component of 
GX339-4 has two states. Rapid alternations of these 
states suggest that the size of the hard component 


emitting is less than 2.8 times 10 to the 9th 
. Significant time lags of high energy and also 
low energy X-rays in reference to the X-rays in the 


e range between 2.3 keV were found. Cyg X-1 
and GS2023+339 do not show QPO but they show 
violent time variation. These sources also show hard 
X-ray lags. 
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Rikkyo Univ., Tokyo (Japan). Dept. of Physics. 
Impacts of Ginga Results on QPO Models. 

N. Shibazaki. cNov 89, 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Remmtroees Volume 1: X Ray Binaries p 237- 
240. nsored in Part by the Ministry of Education, 
pa ay and Culture, ek ay Japan. 


Quasi-Periodic Oscillation (QPO) observations and the 
physical causes of QPO are studied. In the light of the 
recent results from Gi observations, the physical 
properties required of QPO models are discussed and 
the existing QPO models are examined, especially the 
beat frequency model. The accretion torque theory in 
the context of the X-ray pulsar QPO is considered. 
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Columbia Univ., New York. os of Physics. 
Radiation-Driven Ev ind Statistics of Low- 

Mass X ray Binaries. 

M. Tavani. cNov 89, 

In Esa, the 23RD Eslab Symposium on Two Topics in 

a” Astronomy. Volume 1: X Ray Binaries p 241- 


Implications for the newly discovered eclipsing milli- 
second ey ulsar PSR 1957 +20, X-3, and the statis- 
tics of LMXB’s versus galactic mii ilisecond pulsars are 


discussed. The evolution of Low-Mass X-ray Binaries 
(LMXB’s) may be influenced by radiatio yt peer by 
the primary star during the accretion t-accre- 
tion phases. If the companion star is illuminated during 
the accretion phase by a relatively large flux of X-rays 
and/or 1 MeV gamma rays, an evaporative mass can 
self-sustain accretion at a rate close to the primary’s 
Eddington limit until a sudden accretion turn-off 
occurs. 
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Leicester Univ. (England). X-Ray Astronomy Group. 

Moving out of the Galaxy: Future Prospects for X 

ray Binaries Studies. 

M. G. Watson. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

a Astronomy. Volume 1: X Ray Binaries p 247- 
a. 


An overview of new X-ray satellite projects expected to 
be launched in the next decade is presented. Empha- 
sis is given to missions based on imaging X-ray tele- 
scopes. The capabilities of these missions are summa- 
peng and their performance is compared with what is 
possible with previous and current instrumentation. 
Two example studies are discussed: imaging the ga- 
lactic ridge to probe faint X-ray binary populations in 
our galaxy, and studies of X-ray binary populations in 
external galaxies. . 
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4 7 ames of GS2023+ 338 by the Kvant 
V. Arefev, K. Borozdin, E. Churazov, V. V. Afremov, 
and M. R. Gilfanov. cNov 89, 7p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
| Poa Astronomy. Volume 1: X Ray Binaries p 255- 


Following the discovery of GS2023+338 by Ginga, 
the source was detected in the 2 to 300 keV energy 
band by the experiments onboard the Kvant module. 
Se 
coded mask imaging ‘ometer. Between Jun. 8 to 
— 1989 a continuous decrease of X-ray luminosity 
strong short time variability were detected. Timing 
analysis showed strong low frequency noise in the 
power spectrum of the source. 
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102,593 
N90-25748/6/GAR 
(Order as N90-25711/4/GAR, PC — 


06) 
Toulouse-3 Univ. (France). Centre d’Etude Spatiale 
pe pode yo 


Ray Bursts 1 Detected with the Apex 
Experiment: Evidence for a Persistent SGR-Like 


i Otel, C. Barat, A. —— V. Dolidze, and A. 
Dyatchkov. cNov 89, 3 

In Esa, the 23RD Eslab. Symposium on Two Topics in 
vail Astronomy. Volume 1: X Ray Binaries p 263- 


aoe. ray bursters, the Soft Gamma Repeat- 
is) constitute a particular class aaadane 
by short periods of intense activity and long 

ods lasting at least 1 year. The behavior of 6 Rt 1806- 
21, watched during about 7 years, was studied in 
detail. The detection, by the Soviet-French Apex ex- 
periment, of 6 soft bursts with characteristics identical 
to SRG repetitions is reported. It is shown that these 
observations argue in favor of a persistent SRG type 
activity. The implications of these detections for SRG 
observations with future missions are considered. 


ors (GA 


102,594 
N90-25749/4/GAR 
(Order as N90-25711/4/GAR, PC —_ 


Observatoire du Pic du Midi, Bagneres-de-Bigorre 


(France). 
MISiAG211/X2127 +118: tical Curve, improved 
and Phasing of EXOSAT X ray Data. 
. Auriere, S. A. llovaisky, L. Koch-miramond, C. 
Chevalier, and J. Cordoni. cNov 89, 2p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
x ow Astronomy. Volume 1: X Ray Binaries p 267- 


The study of the high resolution charged-coupled 
device images of the M15 globular cluster is carried 
out. Analysis of the U-band images yielded 358 ose 
ential photometric measurements and oe 

of this data set allowed improvement of 

period for the system. The two sets in which data can 
be separated, when folded with the new ephemeris, 
are shown. The EXOSAT data is discussed in the 
framework of the new ephemeris. 


102,595 
N90-25750/2/GAR 
(Order as N90-25711/4/GAR, PC ese MF 


06) 
Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing bey F.R.) 
Exosat Observations of Cygnus X-1: Study of the 
Soft X ray Excess. 
M. Balucinska, and G. Hasinger. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
ar Ray Astronomy. Volume 1: X Ray Binaries p 269- 


Ten observations of Cygnus X-1 made by the EXOSAT 
medium energy experiments in the period of 1984 to 
1985 when the source was in its low state are exam- 
ined. The presence of a soft component (black body 
a of around 0.2 keV) on top of the high 
peng, oper law component is confirmed in all spec- 
. Se a — — — and its 
in ensity varies duri ips. soft component 
undergoes more distinct fluctuations than the hard 
one, which is well seen on a color-color and a color- 
intensity diagram. The results are discussed in the 
framework of an accretion disc model. 


102,596 
N90-25751/0/GAR 
(Order as N90-25711/4/GAR, PC eon) 


European spose Research and Technology Centre, 
Sort X ray ‘Spectrum of Cy x1, 
ray of Cygnus X- 
. Barr, and H. Vanderwoerd. cNov 89, 4p 
In Its the 23RD Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 275-278. 


Simultaneous observations of the 0.4 to 2 keV and 2 to 
12 keV spectrum of Cyg X-1 are presented. They were 
performed with the low energy transmission grating 
spectrometer and scintillation proportional counter 
on board the EXOSAT observatory. At least four ~ ge 
tral components are required to describe the data 


hard power law dominating the emission above 2 keV; 
a broad emission line near 6.3 keV; a steep continuum 
below 2 keV; and broad emission feature between 600 
and 800 eV. ee cent ogee ay mpmeny 
models cannot simultaneously explain spec- 
tral shape and the luminosity of the steep soft continu- 
um component. 


102,597 
N90-25752/8/GAR 

(Order as N90-25711/4/GAR, PC A99/MF 

06) 

Consiglio Nazionale delle Ricerche, Frascati (Italy). Ist. 
di Astrofisica 
Hard X ray Observations of Galactic Sources. 
A. Caisan | R. Carstairs, M. J. Coe, A. Court, and 
S. R. Davies. cNov 89, %p 
In Esa, the 23RD Eslab ymposium on Two Topics in 
~ as Astronomy. Volume 1: X Ray Binaries p 279- 


A number of galactic sources observed by the hard X- 
ray telescope Mifrasco during the course of two bal- 
loon flights from the Milo base in Trapani (Sicily) in July 
1986 and 1987 are presented. Emission spectra was 
measured over the energy range 15 to 300 keV from 
the Crab nebula and the transient source A0535+26, 
and timing analyses were performed. Upper limits to 
the emission from the X-ray pusisar Her X-1 and the 
peculiar emission line object SS 433 were obtained. 


102,598 
N90-25753/6/GAR 
(Order as N90-25711/4/GAR, PC — MF 
06 


Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 

Noise Variability in Cyg X-1 and Her X-1. 

T. Belloni, and G. Hasi . CNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
A Ray Astronomy. Volume 1: X Ray Binaries p 283- 


The aperiodic variability in the X-ray emission of oe 
1 and Her X-1 is examined from EXOSAT archive 

by means of the production of broad band power spec- 
tra. The power spectra of Cyg X-1 show a high rms, a 
complex shape and variations of the break frequency 
over one order of nitude. Good agreement is ob- 
tained with a shot noise model with a distribution in 
shot lifetimes. The noise in Her X-1 shows variations 
correlated with the 35rd cycle of the source. The ob- 
servations are consistent with occultation by the inner 
accretion disk. 


102,599 
N90-25754/4/GAR 
(Order as N90-25711/4/GAR, PC -_— MF 
06) 


Catania Univ. (italy). Ist. di saronarie. 
Three Dimensional Accre’ 


tion Disk Simulation with 
External Magnetic Field. 
G. Belvedere, G. Lanzafame, and D. Molteni. cNov 


89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 289- 
291. 


The main physical phenomena which occur on accre- 
tion disks, are discussed. A numerical simulation of a 
three dimensional accretion disk model around a white 
dwarf in a binary system composed of two equal mass 
stars is developed. The smoothed particle hydrodyna- 
mics interpolation method is adopted to solve the mag- 
netohydrodynamic equations in the Lagrangian formal- 
ism. 


102,600 
N90-25755/1/GAR 
Order as N90-25711/4/GAR, PC A99/MF 


E06) 
Nuffield Radio Astronomy Labs., Jodrell Bank (Eng- 
land). 
Search for Radio Pulsars in Globular Clusters and 
Transient X ray Sources. 
J. D. Biggs, A. G. Lyne, and S. Johnston. cNov 89, 
7 
in Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 293- 
299. 


The results of an ongoing search for pulsars in globular 
clusters and transient X-ray sources are presented. 
Since the discovery of the millisecond pulsar PSR 


102,604 


ASTRONOMY & ASTROPHYSICS 
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sources observed. The paucity of new discoveries in 
globular clusters by this survey is i 
ability to detect X-ray sources may be the result of 
processes related to their accretion disks. An 


102,601 


N90-25756/9/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Bologna Univ. (Italy). Dipt. di Astronomia. 
viour of SS433 and Cygnus X-3 at Low Fre- 


quency. 

Ay: Bonsignori-facondi, and S. Montebugnoli. cNov 
4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

- oo Astronomy. Volume 1: X Ray Binaries p 301- 


Oe eee en ee eee 
73.5 cm are reported. The periods Apr. 
1980 to Dec. 1988 and Nov. 1983 to . 1985 are 
considered. During these periods the flux density of 
$8433 varied from 1.48 Jy up to 4.2 and that of 
Cygnus X-3 from 0.7 Jy up to 2.2 Jy. Flaring events 
(outbursts) on time scale of one day were detected in 
both objects. 


102,602 


N90-25757/7/GAR 
(Order as N90-25711/4/GAR, PC — 


a Astronomical Inst., Moscow (USSR). 
Nova GS 2000+ 25 = Nova Vul 1988: X ray 
oo and Model. 


Light Curves, 
N. V. Borisov, N. G. Bochkarev, S. A. Gladyshev, S. 
A. Grebenev, and A. |. Doigushin. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 305- 


The results of optical and X-ray observations of X-ray 
Nova Vul 1988 are presented. ations, per- 
formed on the module Kvant, revealed a soft and a 
hard component of the X-ray spectrum. The discussion 
is carried out in the framework of the model of nonsta- 
tionary disc accretion. The assumption on the disk ac- 
cretion taking place onto a black hole of stellar mass is 
made. 


102,603 


N90-25758/5/GAR 
(Order as N90-25711/4/GAR, PC en) 


Durham Univ. (England). a Physics. 
VHE or ray Emission from Southern Hemi- 
Binaries. 


sphere X ray 

K. T. S. Brazier, A. Carraminana, P. M. Chadwick, N. 
A. Dipper, and E. W. Lincoln. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 311- 
314. 


A search for emission of 300 GeV gamma rays from 
Sco X-1, Cen X-3 and Vela X-1 was made using the 
Narrabri (New South Wales, Australia) Fao ray tele- 
scope. DC gamma ray emission from X-1 was de- 
tected in data taken during 1988 and confirmed with 
data taken during 1989. There is some evidence that 
the data is modulated with the 0.787 d orbital period. 
Observations made of Cen X-3 show evidence for 
pulsed Very High Energy (VHE) gamma ray emission. 
The VHE emission is strongest for a few hours around 
the ascending node in the 2.1 d binary orbit. The time 
averaged energy flux in VHE gamma rays is estimated. 
Measurements of Vela X-1 confirm earlier claims and 
indicate emission of VHE gamma rays. 


102,604 


N90-25759/3/GAR 
(Order as N90-25711/4/GAR, PC oo 


Durham Univ. (England). Dept. of Physics. 
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Evidence of a 12 Ms Pulsar in Cygnus X-3. 

K. T. S. Brazier, A. Carraminana, P. M. Chadwick, N. 
A. Dipper, and E. W. Lincoln. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X a p 315- 
319. nsored by United Kingdom Science and Engi- 
neering Research Council. 


Cygnus X-3 was observed in 1988 using the Durham 
University Mark 4 gamma ray telescope. Data shows 
further evidence for pulsed emission at a phase in the 
4.8 hr cycle and with a pulsar period and secular period 
derivative. The conservative overall Rayleigh probabili- 
ty of uniformity of phase for this new result is 1.7 times 
10 to the minus 6th power. A re-analysis of the data 
from observations of Cygnus X-3 from 1981 to 1985 
using a new X-ray ephemeris of the 4.8 hr X-ray cycle 
suggests that from 1981 to 88 Cygnus X-3 is producing 
sporadic very high frequency gamma rays at a fixed 
time in the 4.8 hr X-ray cycle. 


102,605 
N90-25760/1/GAR 
(Order as N90-25711/4/GAR, PC -_ 06) 


Durham Univ. (England). Dept. of Physics. 
VHE gamma ray Emission from Northe: 
sphere X ray Binaries. 

K. T. S. Brazier, A. Carraminana, P. M. Chadwick, N. 
A. Dipper, and E. W. Lincoln. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X | Astronomy. Volume 1: X toe Aamo a p 321- 
324. Sponsored by United Kingdom Science and Engi- 
neering Research Council. 


A search for emission of pulsed 400 GeV gamma rays 
from Her X-1, 4U0115+63 and 1E2259+586 was 
made using data recorded with the La Palma (Canary 
Islands) gamma ray telescope during 1988. One epi- 
sode of pulsed emission was observed from Her X-1. 
Suggestions for the emission of pulsed Very High 
Energy (VHE) gamma rays by 4U115-+63 in the obser- 
vations made in 1984 using the Dugway telescopes 
are confirmed in late 1988 observations. Evidence for 
VHE gamma ray emission from 1E2259+ 586 is found 
in data from measurements in Oct. 1988. 


rn Hemi- 


102,606 
N90-25761/9/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Durham Univ. (England). Dept. of Physics. 

Detection of VHE gamma Rays Using the Atmos- 
pheric Cerenkov Technique. 

K. T. S. Brazier, A. Carraminana, P. M. Chadwick, N. 
A. Dipper, and E. W. Lincoln. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
x — Astronomy. Volume 1: X Ray Binaries p 325- 
329. 


The atmospheric Cerenkov technique for the detection 
of Very High Energy (VHE) gamma rays is outlined. 
The construction, performance and sensitivity of the 
ground based gamma ray telescopes operating at Nar- 
rabri, New South Wales, Australia and La Palma, 
Canary Islands are described. A method for optimizing 
the distribution of mirror area is developed. The choice 
of boaah acceptance angle and the focal length are dis- 
cussed. 


102,607 
N90-25762/7/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Oxford Univ. (England). 

Optical Observations of GS2000 + 25. 

P. J. Callanan, and P. A. Charles. cNov 89, 3 

In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 331- 


The preliminary results of a campaign to study the opti- 
cai counterpart of the X-ray nova GS2000 + 25 in qui- 
escence, using the Isaac Newton Telescope on La 
Palma (Canary Islands) are presented. Evidence for 
short term variability in quiescence on a time scale of 
hours or less is found. No evidence for the approxi- 
mately 7 hour period is detected. The variability ob- 
served may be consistent with ellipsoidal variations of 
the secondary. 


102,608 
N90-25763/5/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 
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Abastumani Astrophysical Observatory (USSR). 
Turbulization of Shear Flows in Astrophysics. 

G. D. Chagelishvili, R. G. Chanishvili, L. G. Filipov, T. 
Christov, and J. G. Lominadze. cNov 89, 6p 

| Esa, the 23RD Eslab Symposium on Two Topics in X 
Ray Astronomy. Volume 1: X Ray Binaries p 335-340. 


A general approach is used to explain the turbulization 
of incompressible free shear fluid flows. The determi- 
nation of a universal criterion for the dynamic instability 
in a rotating fluid and the nature and nonlinear effects 
during the evolution of vertical perturbations in free 
shear flows are discussed. An attempt at understand- 
ing the physical causes of turbulization of such flows is 
made. The theory of turbulization can be applied to ac- 
cretion disks, galactic disks, planetary rings and pro- 
tostellar nebulae. 


102,609 
N90-25764/3/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06 


Observatoire de Haute Provence, Forcalquiers 

(France). 

Unusual Counterparts of the Soft X ray Transients 

4U 1543-47 and 4U 2129+ 47 in Quiescence: Inter- 

lopers or Third Stars. 

C. Chevalier. cNov 89, = 

In Esa, the 23RD Eslab Symposium on Two Topics in 

ad Astronomy. Volume 1: X Ray Binaries p 341- 
4, 


Optical observations of soft X-ray transients in quies- 
cence are considered in the study of low mass X-ray 
binaries. Recent observations of two systems, 4U 
2129+47 and 4U 1543-47, are discussed. In both 
cases the optical objects do not correspond to the ex- 
pectations. The question of whether the objects are 
interlopers in the line of sight or physically associated 
with the X-ray source is analyzed. 


102,610 
N90-25765/0/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06 


Observatoire de Haute Provence, Forcalquiers 
(France). 

XB 1905+00: A Very Compact Low-Mass X ray 
Binary Viewed at Low Inclination. 

C. Chevalier, and S. A. llovaisky. cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
ag Astronomy. Volume 1: X Ray Binaries p 345- 


Both the X-ray behavior and the intrinsic faintness of 
the optical counterpart of the burst source XB 
1905+000 are suggestive of a very compact system 
viewed at low inclination. From the analysis of 
EXOSAT observations of the burst, in September 
1985, a composite spectrum was revealed. Moreover, 
it was shown how the black body burst emission 
evolved into a small black body component seen in the 
persistent flux. Assuming an Eddington-limited peak, 
bolometric luminosity at a distance of about 8 kpc to 
the source was derived. Plausible constraints on the 
mass and radius of the neutron star were obtained. 


102,611 
N90-25766/8/GAR , 
(Order as N90-25711/4/GAR, PC A99/MF 


E06) 
Consiglio Nazionale delle Ricerche, Milan (Italy). Ist. di 
Fisica Cosmica. 
is KO Vel (E1013-477) an Intermediate Polar. 
L. Chiapetti, L. Maraschi, R. M. Sambruna, and A. 
Treves. cNov 89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
aoe Astronomy. Volume 1: X Ray Binaries p 349- 


The X-ray observations (0.1 to 9 keV) of the cataclys- 
mic variable KO Vel (E1013-477) made with EXOSAT 
in 1984 are reported. The data shows no obvious evi- 
dence for any of the periods proposed for this source 
from optical observations. An estimate of the spectrum 
as a flat power law with low interstellar absorption is 
obtained. The results are discussed in the framework 
of the classification of the object as a magnetic cata- 
clysmic variable. 


102,612 
N90-25767/6/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


California Univ., San Diego, La Jolla. 

Correlations Between X ray Luminosity and Pulse 
Shape as Well as Spectral Shape in Binary X ray 
Pulsars. 

W. Collmar, and D. E. Gruber. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
ow Astronomy. Volume 1: X Ray Binaries p 353- 


The correlations between X-ray luminosity and pulse 
shape and spectral shape in selected X-ray pulsars are 
presented to check proposed trends which were noted 
with changing luminosity between differents pulsars. 
Individual pulsars at different luminosity states are 
analyzed using archival data. In a sample of five differ- 
ent sources pulse profile changes are found in all 
sources. Only the low luminosity sources GX 301-2 
and 4U 1538-52 show the expected change of com- 
plexity. The three other sources show indefinite re- 
sults. Out of a sample of three different sources for 
which spectral analysis was performed, both low lumi- 
nosity sources, GX 301-2 and Vela X-1 show the ex- 
pected behavior: a steeper spectral cutoff in their 
higher luminosity state. 


102,613 
N90-25768/4/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


Consiglio Nazionale delle Richerche, Palermo (italy). 
Variability of the X ray Sources in M31. 

A. Collura, F. Reale, and G. Peres. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 359- 
364. Sponsored by Cnr-NATO; Sicilian Consiglio Re- 
gionale Delle Ricerche Nucleari E Della Struttura Della 
Materia; and Italian Ministry of Public Education. 


The Einstein observations of M31, looking for variabili- 
ty of the X-ray sources up to time scales of approxi- 
mately 100,000 are analyzed. Two sources are signifi- 
cantly variable. The characteristics of their variability 
are discussed and constraints on their possible perio- 
dicity are derived. The observed X-ray luminosities, the 
pattern of variability, and the optical identifications 
suggest the possibility that one of them is low mass X- 
Hed binary and the other one a compact massive X-ray 
inary. 


102,614 
N90-25769/2/GAR 
(Order as N90-25711/4/GAR, PC ans MF 
06 


) 
— School for Advanced Studies, Trieste 
taly). 
Exploding Neutron Stars Near the Minimum Mass: 
The Total wy Release. 
M. Colpi, S. L. Shapiro, and S. A. Teukolsky. cNov 


9, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 365- 
368. 


The explosion of a neutron star whose mass falls 
below the minimum stable mass on the equilibrium 
curve is discussed. After the explosion the neutron star 
provides a natural setting for an intense burst of antin- 
eutrinos. The high temperatures attained from expand- 
ing suggest that the process leads to a significant 
emission of high energy thermal radiation. The instabil- 
ity to expansion triggered by neutron beta decays 
drives the star to disrupt catastrophically on a time 
scale of between a few milliseconds to a few seconds. 


102,615 
N90-25770/0/GAR 
(Order as N90-25711/4/GAR, PC — MF 
06) 


Palermo Univ. (Italy). Ist. di Fisica. 
X Ray Timing and Spectral Measurements of the X 
ray Pulsar 4U 1538-52. 

G. Cusumano, N. R. Robba, M. Orlandini, D. 
Dalfiume, and F. Frontera. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 369- 
374. 


The medium energy experiment onboard the EXOSAT 
satellite observed the X-ray binary system 4U 1538-52 
on four occasions during March and August 1984. Ob- 
served pulsation periods indicate that the neutron star 
in the 4U 1538-52 system continued to spin down with 
P rate/P = 0.00023/yr in the period 1976 to 1988. The 
eclipse transition time of approximately 0.06 days 
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gives a a 1.5 times 10 to the 11th power cm for 
the atmosphere of the optical counterpart. The phase- 
average X-ray spectrum shows an iron line. The spec- 
tral form shows variations with pulse-phase. 


102,616 
N90-25771/8/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Warsaw Univ. (Poland). Observatory. 

Coronae and Winds around Accretion Discs. (Ab- 
stract Only) 

M. Czerny, and A. R. wy - cNov 89, 1p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 375. 


The presence of alpha-viscosity in the atmospheres of 
accretion discs is investigated. It results in the exist- 
ence of coronae and/or winds. When discs are illumi- 
nated by the central X-ray sources, the mass loss may 
be a significant fraction of the total mass transfer rate. 
The optical depth of the wind depends strongly on the 
viscosity parameter. The constancy of the relative X- 
ray eclipse depths in some X-ray sources is discussed. 


102,617 
N90-25772/6/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06 


) 
Tata Inst. of Fundamental Research, Bombay (India). 
Detection of 2.93 Ms Pulsations in Sco X-1. 
S. V. Damle, P. K. Kunte, D. A. Leahy, S. Naranan, 
and B. V. Sreekantan. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 377- 
379. Sponsored by Canadian Natural Sciences and 
Engineering Research Council. 


The high frequency coherent pulsations detected 
during an observation of Sco X-1 are reported. Scor- 
pius X-1 is an X-ray a in the class exhibiting Quasi- 
Periodic Oscillations (QPO). The observation was 
taken with a balloon-borne phoswich detector sensi- 
tive to X-rays in the 18 to 120 keV energy band. 
Models for QPO sources involve a neutron star with 
low magnetic field and high spin rate in orbit with a low 
mass stellar companion. The pulsations are interpret- 
ed as the spin period of the neutron star. 


102,618 
N90-25773/4/GAR 
(Order as N90-25711/4/GAR, PC = 06) 
06 


Southampton Univ. (England). 

HEAO-1 and IR Observations of the X ray Pulsar 
1E2259 + 586. 

, R. Davies, M. J. Coe, and K. S. Wood. cNov 89, 


p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X iene p 381- 
386. nsored by United Kingdom Science and Engi- 
neering Research Council. 


The analysis of HEAO-1 scanning observations of the 


X-ray pulsar 1E2259+ 586 from 1978 is reported. The- 


period at this epoch was 6.978586 more or less 
0.000006s, consistent with an extrapolation of the 
spindown trend. The luminosity and pulse profile are 
similar to those of subsequent observations. Deep IR 
images of the region of 1E2259+586 are presented. 
No new counterparts are discovered. The possibility 
that 1E2259+586 is a massive, heavily reddened 
system can be discounted. The implications of these 
results are discussed in terms of evolutionary models 
and — explanation for the observed spindown is pro- 
posed. 


102,619 
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Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 
phe F.R.) 

rvations of Black Hole Candidates with the 
Mir-Kvant HEXE. 
S. Doebereiner, J. Englhauser, W. Pietsch, C. 
FReppin, and J. Truemper. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
ph Astronomy. Volume 1: X Ray Binaries p 387- 


The three black hole candidates Cygnus X-1, GX339- 
4, and the X-ray transient source GS2000+25 were 
observed with the High Energy X-ray Experiment 


(HEXE) aboard the Soviet Space Station Mir. The 
spectra and light curves obtained with improved data 
processing techniques are presented. The spectra of 
Cygnus X-1 and GS2000 + 25 in the energy range from 
30 to 180 keV deviate from simple power laws and are 

tible with either thermal bremsstrahlung from a 
hot and optically thin plasma or low energy photons 
or to high X-ray energies in a hot plasma 
cloud. 


102,620 
N90-25775/9/GAR 
(Order as N90-25711/4/GAR, PC —_ 
) 
Heidelberg Univ. (Germany, F.R.). 
Viscosity in Accretion Disks. 


W. J. Duschi. cNov 89, a 
In Esa, the 23RD Eslab Symposium on Two Topics in 
<oe Astronomy. Volume 1: X Ray Binaries p 393- 


The physical processes that cause the viscosity in ac- 
cretion disks are considered. A newly proposed ap- 
proach that couples viscosity and convection are dis- 
cussed. It is assumed that only one turbulent process 
underlies both processes and that it manifests itself in 
two different geometrical directions in physically quite 
distinct processes. The models calculated using this 
ansatz are capable of describing the unstable disk 
structure without introducing an ad-hoc viscosity pa- 
rameter, in convective regions, and explaining the UV 
delay that is observed in some dwarf novae. 


102,621 
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Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R. 
Mir-Kvant-HEXE Hard X ray Light Curve of SN 


1987, 

J. Englhauser, S. Doebereiner, W. Pietsch, C. 
Reppin, and J. Truemper. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
pn Astronomy. Volume 1: X Ray Binaries p 397- 
400. 


The observations of the supernova 1987A by the High 
Energy X-ray Experiment (HEXE) on board the Mir- 
Kvant module are discussed. A total observation time 
of 530000s was spent on that target, and data are 
available from day 144 to 843 after the outburst. Four 
detectors and an improved background subtraction 
method were used and a final energy calibration was 
established. A hard X-ray flux from SN 1987A already 
on day 144 was discovered. X-ray light curves are pre- 
sented in three energy bands, extending the time cov- 
erage to June 1989. The new results confirm the re- 
sults published earlier. 


102,622 
N90-25777/5/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


) 
Technion - Israel Inst. of Tech., Haifa. Dept. of Physics. 
X rays from the Accretion Column of Compact Ob- 
jects: A Monte Carlo Study. 
J. Felsteiner, and R. Opher. cNov 89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 401- 
404. 


A model of the X-ray radiation emitted from the accre- 
tion column of a compact object in AM Herculis bina- 
ries, using Monte Carlo methods is presented. The ac- 
cretion column in the model has cylindrical symmetry. 
Above a shocked region in the column there is a pre- 
heated region and above it a cool region. Surrounding 
the three accretion column regions is a cool halo 
region. Comparing the results with AM Her spectrum 
from other investigations it is found that: if a halo 
exists, it is very thin (or has a very low density); the 
logarithm of the number density is approximately equal 
to 16.3 and a transverse Thomson optical depth ap- 
proximately equal to 0.6; the width of the iron line peak 
obtained is approximately equal to 0.8 keV and insen- 
sitive to the transverse Thomson optical depth. 


102,623 
N90-25778/3/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Leicester Univ. (England). Dept. of Astronomy. 


102,627 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Linearly Extended Cyclotron Emission Regions in 
AM Herculis Systems. 

L. Ferrario, and D. T. Wickramasinghe. cNov 89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
= Astronomy. Volume 1: X Ray Binaries p 405- 


The properties of cyclotron radiation originating from 
homogeneous arc-shaped emission regions are dis- 
cussed. The effects of field spread across the shock 
are taken into account. It is found that arc-shaped cy- 
clotron emission regions give rise to asymmetric light 
and polarization curves which are in closer agreement 
with observations of some AM Herculis systems than 
Line ng point-source and cylindrically extended 
els. 


102,624 


N90-25779/1/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


) 
Bulgarian Academy of Sciences, Sofia. Inst. of Space 
Research. 
Nonlinear Phenomena in Accretion Disks: Possibil- 
ity for Observational Verification. 
L. G. Filipov. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 409- 


The behavior of the accretion disk is investigated. 
Equations in variables of the momentum friction force 
between two adjacent cylinders and the specific angu- 
lar momentum are used. A few exact solutions are 
found. A scenario for the evolution of the accretion 
disk is suggested. The possibilities for the construction 
of a theory describing the global properties of the ac- 
cretion disk with viscosity as a main parameter are dis- 
cussed. 


102,625 


N90-25780/9/GAR 
(Order as N90-25711/4/GAR, PC —s 
) 


Applied Research Corp., Landover, MD. 
Sco X-1 the Microquasar: New VLA and VLBI Re- 


sults. 

B. J. Geldzahler, E. B. Fomalont, and N. L. Cohen. 
cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 415- 
417. 


The results of recent Very Large Array (VLA) and Very 
Long Base Interferometry (VLBI) Observations of Sco 
X-1 are reported. The VLA observations confirmed 
earlier reports of flux density variations of the extended 
lobes of Sco X-1 and allowed narrowing of the time 
scale for variation. The new VLBI observations are the 
first of Sco X-1 with the European VLBI network, and, 
when combined with earlier VLA and VLBI astrometric 
observations, allow determination of the relative com- 
ponent motion to better than 10:1. 


102,626 
N90-25781/7/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Helsinki Univ. (Finland). 

Ubvri-Photopolarimetry and the X ray Dips of V471 
Tau. 

P. J. Hakala, V. Piirola, O. Vilhu, J. Huovelin, and L. 
Jetsu. cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 419- 
421. 


An unpublished set of five color photopolarimetry 
images of V471 Tau are presented. The possible con- 
nections between the X-ray dips observed with 
EXOSAT and photopolarimetry are discussed. The 
photometric results seem to confirm the atmospheric 
model proposed by Guinan. The phase dependent po- 
larization variations are analyzed. A discrete scattering 
region, responsible for the polarization produced in the 
double star envelope is corisidered. 
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N90-25782/5/GAR 
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Nagoya Univ. (Japan). Dept. of Astrophysics. 
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Theory of the Rapid Burster (MXB1730-335). 

T. Hanawa, K. Hirotani, and N. Kawai. cNov 89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 423- 
426. 


The rapid burster (MXB1730-335) is a distinct X-ray 
burster from which both type | and II bursts are ob- 
served. A model for the rapid burster based on the ob- 
served properties of type II bursts is proposed. In the 
model the rapid burster is assumed to be a binary 
system involving a magnetized accreting neutron star. 
The magnetic field strength of the neutron star is dis- 
cussed. It is estimated to be B approximately 10 to the 
8th power G at the neutron star surface. The high 
energy power law component observed in the spectra 
of type Il bursts is presented. In the model high energy 
X-ray photons are produced through the Compton 
scattering with electrons in the accretion flow. It is also 
shown that the model spectrum fits with the observed 
one quantitatively. 


102,628 
N90-25783/3/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


Ceskosiovenska Akademie Ved, Ondrejov. Astrono- 
micky Ustav. 

star, oe Optical Behaviour of X Per = 3U 
0352 +.30. 

R. Hudec, and K. Raetz. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 427- 
431. Sponsored in Part by Academy of Sciences, 
— D.R. And Sonneberg Observatory, German 


The variable star X Per, an optical counterpart to the X- 
ray binary 3U 0352+30, was investigated. Photo- 
oe plates taken at the Sonneberg and Ondrejov 

bservatories and numerous visual observations pro- 
vided by amateur astronomers were used. The data 
set corresponds to the time interval 1933 to 1988. The 
investigations allow long-term light changes to be ana- 
lyzed. The most significant results are given and dis- 
cussed. The possible very long term light changes with 
amplitude of nearly 0.6 in B and an apparent period of 
nearly 40 years were revealed. 


102,629 
N90-25784/1/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


Tuebingen Univ. (Germany, F.R.). Lehrstuhl fuer 
Theoretische Astrophysik. 

Accretion onto Neutron Stars: Radiative Transfer 
in a Strong Gravitational Field. 

U. Kraus, A. Rebetzky, H. Herold, H. Nollert, and T. 
Maile. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 433-436 
(See N90-25711 19-89). 


The beam shape of binary X-ray pulsars is partly deter- 
mined by the transfer of X-rays through accreting mag- 
netized plasma. An extension of the iterative scattering 
method of radiative transfer is reported. It allows incor- 
poration of gravitational light deflection into a radiative 
transfer calculation and includes the effects of plasma 
bulk motion. A model of an accretion column consist- 
ent with an exterior Schwarzschild metric for interac- 
tive scattering method inputs is outlined. 


102,630 
N90-25785/8/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Sao Paulo Univ. (Brazil). Inst. Astronomico e Geofisico. 
Be/X ray Sources. 

E. Janot-pacheco. cNov 89, 2p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 437- 
438. 


The X-ray luminosities observed in eight Be/X-ray sys- 
tems are explained. The observed and calculated max- 
imum X-ray luminosities for such systems are com- 
pared assuming that the neutron stars are in equatorial 
orbits and accrete from dense, slowly expanding, Be 
envelopes responsible for the IR excess and Balmer 
emission. 


102,631 
N90-25786/6/GAR 
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E06) 
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Leicester Univ. (England). X-Ray Astronomy Group. 
X ray Dip Source 4U 1624-49. 

M. H. Jones, and M. G. Watson. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 439- 
444, 


The results from EXOSAT and Ginga observations of 
the 21 hour period dip source 4U 1624-49 are present- 
ed. Two aspects of the time variability are considered. 
The behavior of the fractal dimension of the dip light 
curves as a function of dip activity are studied. The 
spectral characteristics of the source outside and 
during dip events are discussed. The non-dip state 
shows intermittent flaring activity which is modeled. 
The spectral analysis of the dips is complicated by the 
column density of the absorbing clouds. The implica- 
tions of this effect are discussed, and it is found that 
the metallicity of the absorbing materials is 0.9 + or - 
0.4 of the normal cosmic value. 
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N90-25787/4/GAR 
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Toulouse-3 Univ. (France). Centre d’Etude Spatiale 
des Rayonnements. 

Problem of Dead Layer in gamma Ray Burst Spec- 
tra Recorded with Nal or Csi Crystals. 

E. Jourdain, M. Niel, and J. P. Roques. cNov 89, 2p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 445- 
446. 


A Monte Carlo program is used for simulating a dead 
layer on Nal crystals and to calculate the resultant 
count spectra in different cases. A study of the dead 
layer effect is presented. Applications to some ob- 
served gamma-ray burst spectra are performed. The 
importance of such a phenomenon in the gamma 
spectral analysis is underlined. 


102,633 
N90-25788/2/GAR 
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Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 

EXOSAT Observations of the Pulse Profile of Her 
X-1 During Intermediate Intensity States in a 35- 
Day Cycle in 1985. 

P. Kahabka. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 447- 
452. 


In 1984 and 1985 Her X-1 was observed by EXOSAT 
during two 35 day cycles. A pulse profile change was 
observed and modeled by a free precessing neutron 
star. It is shown that the progressive intensity reduc- 
tion from the left to the right pulse flank of the main 
pulse can be described by a highly ionized obscurating 
screen at the inner magnetospheric boundary of the 
accretion disk. There is evidence that the neutron Her 
X-1 performs a free precession movement. 
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Institute of Physical and Chemical Research, Saitama 
(Japan). 

Ginga Observations of SS 433. 

N. Kawai. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 453- 
458. 


The X-ray eclipses of SS433 were observed by Ginga 
on three occasions in May of 1987, 1988 and 1989. It 
was found that: the X-ray eclipse is always partial, and 
it occurs at a phase in oer agreement with optical 
minimum; there is a small jitter in the binary phase of 
the X-ray ingress and egress; the X-ray flux as well as 
its eclipse fraction changes depending on the preces- 
sion phase; the X-ray flux was low and the eclipse was 
shallow at the observations in 1988 and 1989 when 
the angle between the jets and the line of sight is close 
to 90 degrees; the intrinsic width of the intense emis- 
sion line at approximately 7 keV is large, and changes 
with the jet precession phase; the emission line con- 
sists of at least two components with small and large 
width. The presence of Compton scattering medium is 
suggested. 
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) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Einstein SSS and MPC Observations of Aq| X-1 and 
4U 1820-30. 
R. L. Kelley, D. J. Christian, R. J. Schoelkopf, and J. 
H. Swank. cNov 89, 7p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 459- 
465. 


The results of timing and spectral analyses of the X-ray 
sources Aql X-1 (X1908+005) and 4U1820-30 
(NGC6624) are reported using data obtained with the 
Einstein SSS (Solid State Spectrometer) and MPC 
(Monitor Proportional Counter) instruments. A classic 
type | burst was observed from Aql X-1 in both detec- 
tors and a coherent modulation with a period of 131.66 
+ or - 0.02 ms and a pulsed fraction of 10 percent was 
detected in the SSS data. There is no evidence for a 
loss of coherance during the approximately 80 sec 
when the burst is observable. The 2 sigma upper limit 
on the rate of change of the pulse period is 0.00005s/ 
s. It is argued that an asymmetrical burst occurring on 
a neutron star rotating at 7.6 Hz offers a plausible ex- 
planation for the oscillation. The data from 4U1820-30 
show that the amplitude of the 685 sec modulation, 
identified as the orbital period, is independent of 
energy down to 0.6 keV. The SSS data show that the 
light curve in the 0.6 to 4.5 keV band is smoother than 
at higher energies. 
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Tuebingen Univ. (Germany, F.R.). Astronomisches 
Inst. 


Hard X ray Pulses from Vela X-1. 

E. Kendziorra, B. Mony, M. Maisack, R. Staubert, and 
S. Doebereiner. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 467- 
471. 


The high mass X-ray binary Vela X-1 (4U 0900-40) was 
observed with the high energy X-ray experiment on 
board the Kvant module in Nov. 1988 and Feb. 1989 
for a total of 8 hours. Individual pulses during an active 
state were observed up to 70 KeV. The time averaged 
spectra for four binary phases were fitted with a power 
law plus exponential cutoff. During the flare state at 
binary phase 0.16 the spectrum is slightly softer. In all 
but the flare observation a significant excess flux be- 
tween 70 and 96 KeV is observed. The spectral feature 
can be fitted with an emission line around 85 KeV, pos- 
sibly a cyclotron line. The observed width is consistent 
with the energy resolution of the detector. 
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N90-25792/4/GAR 
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Amsterdam Univ. (Netherlands). Inst. of Astronomy. 
3S0114+65 and Its Peculiar Companion. 
M. H. Vankerkwijk, and L. B. F. M. Waters. cNov 89, 


3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
caw Astronomy. Volume 1: X Ray Binaries p 473- 
475. 


A series of spectra of the optical counterpart of 
3S0114+65, taken in November 1986, show a sudden 
increase of a factor three in the equivalent widths of 
the hydrogen lines. Spectra taken in 1987 show only 
mild variability, such as changes in the line profiles of 
the hydrogen lines. EXOSAT observations of the 
source show a variable X-ray intensity. The spectrum 
is hard, with variable adsorption. The possible pulse 
period of 14.9 minutes is not confirmed. The nature of 
3S0114+65 remains unclear. 
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Columbia Univ., New York. Dept. of Physics. 
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Hard X Rays with a Power Law Spectrum from a 
Neutron Star Accreting Through the Relativistic 


Gap. 

W. Kluzniak, and J. R. Wilson. cNov 89, 2p 

Contracts W-7405-ENG-48, NSF AST-86-02831 

In Esa, the 23RD Eslab Symposium on Two Topics in 
a Astronomy. Volume 1: X Ray Binaries p 477- 
478. 


A weakly magnetized neutron star of radius substan- 
tially smaller than the radius of the marginally stable 
ted. It is found to emit hard X rays if it 
peary ay disk accretion with mass transfer rates 

cal in X ray binaries. A typical spectrum is shown; 
tween approx. 6 KeV and approx. 200 KeV, it is a 
power law of photon index alpha = -2.2. 
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) 
Stern! Astronomical Inst., Moscow (USSR). 
= = of Jet Physics with Some Applications 
io 
E. V. Koval, and N. |. Shakura. cNov 89, 4p 


In Esa, the 23RD Eslab Symposium on Two Topics in 
ys Astronomy. Volume 1: X Ray Binaries p 479- 


Theoretical X ray spectra in the model of homogenous 
jets and the model of jets consisting of separated ex- 
panding spherical blobs were calculated. Both models 
describe satisfactorily the continual component (2 to 
20 KeV) of X ray spectra of SS 433. Physical param- 
eters of the models were evaluated. 
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Nagoya Univ. (Japan). Dept. of Astrophysics. 

= X ray Pulsars Discovered with the Ginga Sat- 
ellite. 

K. Koyama, and Y. Takeuchi. cNov 89, 2p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
ph Astronomy. Volume 1: X Ray Binaries p 483- 


The discovery of six X ray pulsars and several candi- 
dates of X ray pulsars is r led. These new pulsars 
and candidates show a high concentration towards the 
Scutum pe The pulse profiles, in several energy 
bands and X ray spectra of these new X ray pulsars are 
presented. The best fit models are given. The model 

used is a power law plus exponential cut (if necessary). 

The positions and best fit parameters of the X ray pul- 
sars are shown. 
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Tata Inst. of Fundamental Research, Bombay (India). 
Long Period Variations in High Mase X ray naries 
Sa a Relationship with SU UMa 


P. K. Kunte, and A. R. Rao. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
x -— Astronomy. Volume 1: X Ray Binaries p 485- 


The long ond X ray variability of X ray binaries (H M 

X RB) and the long period outbursts observed in many 

SU UMa cataclysmic variables are examined. It is 

the nonradial g-mode oscillations of the primary star in 

—_ binaries. A correlation is obtained between the 

ona spre nd dass 5 tall laaataaas 
Ma stars are derived. 
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Barcelona Univ. (Spain). Dept. de Fisica de |’Atmos- 
fera, Astronomia i Astrofisica. 
— Star Formation in Low-Mass Binary Sys- 
. Labay, D. Garcia, R. Canal, and J. Isern. cNov 89, 


3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
, Sry Astronomy. Volume 1: X Ray Binaries p 489- 


The formation of low mass X-ray binaries containing a 
neutron star as the compact X-ray source is discussed. 


The problem presented by the standard mechanism 
and concerni tage manga igh wy eg 
investigated. Two solutions ar either 
neuban oat ionmpinateleha-and exte aber bialo tiie 
Sadie tountnicteed edeeeal Gtivade tame 


that the accretion induced CO white dwarfs 
pokey, * byw, of initial conditions. In 

contrast, ONeMg whit appears less likely. 
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Calgary U (Alberta). Dept. 
Srepataen of Chreumetelar Matter in GX301-2 Ob- 
served by Tenma. 


D. A. L , and M. Matsuoka. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 493- 
498. Sponsored by Canadian Natural Sciences and 
pipe Research Council. 


igh resolution spectral observations of the X-ray 

pulsar ose ry | Tenma are analyzed. The X-ray 
Spectan the changes that occur as a function of 
pulse Shaw GX301-2 has the largest observed 
column densities of all the X-ray pulsars. The effects 
caused by scattering in the Pre raga od material are 
modeled in part and in part by Monte Carlo 
simulations. Scattering effects can account for a ng, 
icant part of the observed variations in spectrum 
source of radiation from the neutron star must have 
intrinsic variations. The variations of the spectrum and 
its implications are discussed. 
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Oxford Univ. (England). 
ae for 1/F-Type Variability in Active Galactic 


H. J. Lehto. cNov 89, 5p 
In Esa, the 23RD Eslab oe on Two Topics in 
sa a Astronomy. Volume 1: X Ray Binaries p 499- 


spectra of a sum of shot noises is calculat- 
od the logarithmic power spectral slopes of -1 to -2 
which are produced last for several decades, similar to 
power spectra of time series of several X ray 
active galaxies. Because of a low frequency flattening, 
and high frequency steepening of the im, the 
total power in the spectra remains finite. To explain the 
published power spectra, time r. of 3000 in the 
decay times of pulses are required. The pulse activity 
je spans at least 3.5 orders of magnitude. The var- 
iability timescales are not connected to the light travel 
timescales. Assuming a pulse creation and an emis- 
sion mechanism, other constraints to the physical con- 
ditions around the central engine can be set. 
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California Univ., Berkeley. 
Spectral Signatures of X ray Photoionized Nebu- 


lae. 

D. A. Liedahi, S. M. Kahn, A. L. Osterheld, and W. H. 
Goldstein. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 505- 
509. 


The applicability of the tools of X ray line spectroscop 

into regions of the physical parameter space not ad. 
dressed by existing plasma emission codes is consid- 
ered. Atomic models for the ions Fe XVI to XIX are 
calculated assuming conditions appropriate to X ray 
photoionized cosmic sources. The eee L-shell line 
spectra are easily distinguished from coronal spectra 
and provide diagnostics of the dominant level popula- 
tion mechanisms operating in the line emitting regions. 
Einstein objective gi cy. spectra from the low mass X 
ray binaries, Cyg X-2, GX9+9, and 4U1820-30, may 
be consistent with predictions of spectra from X ray 
photoionized sources. 


102,646 
N90-25801/3/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


Science Research Council, Chilton (England). 


102,649 
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Optical Light Curve of Cygnus X-1. 

C. Lloyd, and E. N. Walker. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
ood Astronomy. Volume 1: X Ray Binaries p 511- 


nus X-1 is pre- 
sented. It is based on broad band U pe eee 
covering the period 1972 to 1985. The principal pho’ 
acta Talialen has @ pened of Ghee 
0.00005 days and is sensibly the same as the orbital 
period. The existence of a second period in the optical 
. The shape 


N90-25802/1/GAR 
(Order as N90-25711/4/GAR, PC — 
06 


National Aeronautics Administration, 
Greenbelt, MD. Goddard Space Fi ight Center. 
BBXRT Observations of ray Gieston. 


F. E. Marshall. cNov 89, ig 
In Esa, the 23RD Eslab Symposium on Two Topics in 
ploy, Astronomy. Volume 1: X Ray Binaries p 515- 


The Broad Band X Ray Telescope (BBXRT) is a new X 
ray tometer scheduled for launch . 26, 
1990, for a 10 day mission aboard the Space huttle 
Gina. ic. 5 a spectra between 0.3 and 12 

keV of about 100 different sources are expected. 
BBXRT has the best energy resolution for bowen 
features due to the K-shell of Fe, seen in the spectra of 
X ray binaries. The resolution is sufficient to make sen- 
sitive searches for broadened emission lines, to re- 
solve multiple features, and to determine the ionization 
state of the emitting plasma by measuring line ener- 
or spectra of several sources are pre- 
sented. 


102,648 
N90-25803/9/GAR 
(Order as N90-25711/4/GAR, PC = MF 
06 


) 

— Astronomico di Capodimonte, Naples 
tal 

Nature of the 1980 a of the Be/X ray Binary 
A0535 + 26=HDE 24577! 
D. Demartino, L. B. F. M. Waters, F. Giovannelli, and 
P. Persi. cNov 89, 2p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
pe Ray Astronomy. Volume 1: X Ray Binaries p 519- 


The nature of a strong outburst of the Be/X ray binary 
A0535 + 26/HDE 245770 which occurred in 1980 and 
not in phase with the orbital period is investigated. This 
activity is interpreted in terms of enhanced mass loss 
from the optical counterpart. The X ray emission is 
studied in terms of direct accretion from the equatorial 
wind of the optical star. The wind velocity profile and 
the wind density distribution are derived. The resulting 
mass loss rate is in agreement with the observed X ray 
luminosity. 


102,649 
N90-25804/7/GAR 
(Order as N90-25711/4/GAR, PC —_— 


Osservatorio Astronomico di Capodimonte, Naples 
(Italy). 

Shell Ejection Model for Optical Light Variations in 
Be Stars: to Be/X ray Binaries. 

D. Demartino, L. B. F. M. Waters, F. Giovannelli, C. 
Bartolini, and A. Guarnieri. cNov 89, 3p . 
In Esa, the 23RD Eslab Symposium on Two Topics in 
2 — Astronomy. Volume 1: X Ray Binaries p 521- 


A model for light variations in Be stars where changes 
in the mass loss rate occur in the form of shell ejec- 
tions is presented. Optical variations of baron ——- : 
tenths of magnitude on a timescale rangi 

to several weeks are predicted by toy tno ot yn 
lation between Be/X ray binaries optical light vari- 
ations and X ray activity is investigated. An application 
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to the Be/X ray binary A0535+ 26/HDE 245770 is pre- 
sented. me 


102,650 
N90-25805/4/GAR 
(Order as N90-25711/4/GAR, PC a e08) 


Northwestern Univ., Evanston, IL. 

Gamma Ray Bursts from Magnetospheric Plasma 
Oscillations. 

F. Melia. cNov 89, 6p 

Contract NSF PHY-88-57218 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 525- 
530. Sponsored by NASA, Washington and Sloan 
(Alfred p.) Foundation. 


Neutron star Magnetospheric Plasma Oscillations 
(MPO), can account for the energetics, decay time 
scale, and spectra of typical Gamma. Ray Bursts 
(GRBs). The soft photon source is likely to be due to 
backwarming of the reprocessing boundary by the in- 
cipient gamma rays. It is shown that the observed frac- 
tion of bursts displaying low energy absorption fea- 
tures may be understood in the context of an MPO 
model. Moreover, it is found that GRB spectra should 
display these cyclotron lines about 18 percent of the 
time, which is consistent with the KONUS and Ginga 
sets of data. 


102,651 
N90-25806/2/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Osaka Univ., Toyonaka (Japan). 

Is the Hard Tail of X Rays from GX339-4 a Compton 
Scattering Component. 

S. Miyamoto, S. Kitamoto, and K. Kimura. cNov 89, 


6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
aaw Astronomy. Volume 1: X Ray Binaries p 531- 
536. 


The Ginga observations of GX333-4 are examined. 
Two components were detected in the X ray spectrum: 
the X rays from an accreting disk and a hard tail com- 
ponent, whose energy spectrum can be represented 
by a Compton scattering model. The X rays showed 
various time scale variations. These variable compo- 
nents can be interpreted to be due to the hard tail. The 
observed lag time between the time variations of high 
and low energy X rays shows a particular plateau 
structure together with the structure of the increasing 
lag time with Fourier period, and the time variation of 
the X rays of 2.3 to 4.6 keV is most advanced. 


102,652 
N90-25807/0/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06) 


Palermo Univ. (Italy). Ist. di Fisica. 

Simulation of the Boundary Layer in Accretion 
Disks with the SPH Method. 

D. Molteni, G. Principato, and G. Giannone. cNov 89, 


4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
aa Astronomy. Volume 1: X Ray Binaries p 537- 


The boundary layer between the accretion disk formed 
by gas falling onto a compact star is considered. The 
description of the structure of the region of transition 
from highly supersonic to subsonic motion is investi- 
gated. Numerical solutions to understand the physical 
processes operating in this region are presented. The 
Smoothed Particle Hydrodynamics (SPH) method is 
used to integrate the equations of the gas and radi- 
ation. Radiation is treated in the flux limited diffusion 
approximation. Simulations of the 3-D motion of the 
gas are presented. 


102,653 
N90-25808/8/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
E06 


a Univ. (Germany, F.R.). Astronomisches 
nst. 


— Energy X ray Observations of GX 1+4 with 
HEXE. 


B. Mony, E. Kendziorra, M. Maisack, R. Staubert, and 
S. Doebereiner. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
= Astronomy. Volume 1: X Ray Binaries p 541- 
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Two observations with the High Energy X ray Experi- 
ment (HEXE) on board the Soviet Kvant module and 
performed on the X ray pulsar GX 1+4(4U1728-24) 
are reported. During the first observation on Oct. 31, 
1987 the luminosity in the energy range 20 to 60 keV 
was 2 x 10 (exp 37) erg/sec. For the second observa- 
tion, lasting from 23 to 27 Sep. 1988 there is no reli- 
able aspect information available. The phase aver- 
aged spectra of both observations are well fitted by a 
thermal bremsstrahlung. A comparison to spectra, 
gained during the high state of GX 1+4, shows that 
the spectrum is now significantly harder. The timing 
analysis using an epoch folding method allowed ob- 
taining of pulsational periods. The pulse periods fit well 
together with periods determined by Ginga, defining a 
long term spin down of GX 1+4. 


102,654 
N90-25809/6/GAR 
(Order as N90-25711/4/GAR, PC Aeron) 


Observatoire de Besancon (France). 

Optical Emission from the High Inclination X ray 
Transient EXO 0748-676. 

C. Motch, H. Pedersen, S. A. llovaisky, C. Chevalier, 
and M. Mouchet. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 545- 


The analytical of optical charged coupled device and 
high time resolution photoelectric photometry of EXO 
0748-676 are presented. They were collected from 
Feb. 1985 until Mar. 1987 at the European Southern 
Observatory. During the 1985 Feb. to Mar. decay from 
outburst, the V band flux near light curve maximum at 
phase 0.5 was positively correlated with the 1 to 20 
keV flux measured hy EXOSAT. Since its discovery the 
optical counterpart oscillated several times between 
low and high optical states which are the clear equiva- 
lent states identified in X-rays. In 1985 the optical pho- 
tometric light curve exhibits shape variations which are 
correlated with the mean optical/X-ray flux and with X- 
ray dip activity. The interpretation of the optical light 
curve is discussed and present observational evi- 
dences revealing the effects of high systemic inclina- 
tion on X-ray persistent, burst and optical emissivity. 


102,655 
N90-25810/4/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


E06) 
Tuebingen Univ. (Germany, F.R.). Lehrstuhl fuer 
Theoretische Port ok oa 
Relativistic Light Bending Near Neutron Stars. 
H. Nollert, U. Kraus, A. Rebetzky, H. Herold, and T. 
Maile. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
at Astronomy. Volume 1: X Ray Binaries p 551- 


The deflection of light ray emitted on or near the sur- 
face of a neutron star is investigated. A picture of the 
star as it would appear on a screen far away from the 
star is computed, giving an impression of the effects of 
light bending. This geometrical data is combined with 
emission models in order to obtain frequency depend- 
ent pulse shapes. They are compared to the pulse 
shapes as they would turn out in flat space-time. Rela- 
tivistic light bending generally tends to flatten the pulse 
shapes, but in certain cases a new peak may appear, 
which is totally absent in the non-relativistic case. 


102,656 
N90-25811/2/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
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Hulburt (E.0.) Center for Space Research, Washing- 
ion, DC. 


Methods for Probing Quasi-Periodic Oscillations 

on Short Time Scales. 

J. P. Norris, P. Hertz, K. S. Wood, B. A. Vaughan, 

and P. F. Michelson. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

oo Astronomy. Volume 1: X Ray Binaries p 557- 
i". 


Optimal filter analysis techniques are employed in 
order to set constraints on the nature of possible rela- 
tionships between Low Frequency Noise (LFN) and 
Quasi-Periodic Oscillations (QPOs) in GX5-1 on time 
scales near the QPO coherence length. Simulations 
afford comparison with theory and calibrate the high 
noise bias. Models in which LFN shots modulate sinus- 
oidal QPOs are explored for shot rates approx. 400 Hz 


and shot clustering fractions approx. 50 percent. The 
models are found to be incompatible with the data. 


102,657 


N90-25812/0/GAR 
(Order as N90-25711/4/GAR, PC — 
06) 


Potchefstroom Univ. for C.H.E. (South Africa). 
Orbitally Modulated VHE gamma Rays from Cen X- 


A. R. North, C. Brink, K. S. Cheng, O. C. Dejager, 
and H. |. Nel. cNov 89, } 

In Esa, the 23RD Eslab Symposium on Two Topics in 
jd Astronomy. Volume 1: X Ray Binaries p 563- 


The emission of Very High Energy (VHE) gamma rays 
from Cen X-3 in the orbital phase interval between 0.7 
to 0.8 is discussed. This object was observed = 
1986, 1988, and 1989 using the Potchefstroom (Sout! 
Africa) TeV gamma ray telescope. The analysis of the 
data confirms this pulsed emission in the orbital phase 
interval 0.7 to 0.8. This modulation is probably due to 
an accretion wake that crosses the line of sight at an 
orbital phase of about 0.75 presenting the necessary 
target material for the production of this emission. 


102,658 
N90-25813/8/GAR 
(Order as N90-25711/4/GAR, PC merge | 


a Univ. (England). Dept. of Space Re- 
search. 

Identification of Galactic Bulge X ray Bursts with 
Persistent X ray Counterparts. 

T. G. Patterson, G. K. Skinner, A. P. Willmore, O. 
Emam, and A. C. Brinkman. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 567- 
572. 


Details of five X ray bursts seen during a survey of the 
galactic bulge are presented. They were made with the 
coded-mask imaging X ray spectrometer between Oct. 
1988 and Apr. 1989. The bursts are shown to originate 
from the previously known burst sources 1702-429, 
1728-337 and from close to SLX1744-299. The results 
which showed that there are in fact two adjacent 
sources, SLX1744-299 and SLX1744-300, and that it 
is the latter which is a burst source, are confirmed. 


102,659 


N90-25814/6/GAR 
(Order as N90-25711/4/GAR, PC — 


06) 
Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Exosat Deep Exposure of the LMC X-4 Region. 
W. Pietsch, C. Rosso, and K. Dennerl. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
a | Astronomy. Volume 1: X Ray Binaries p 573- 


EXOSAT observations of the LMC X-4 region, ob- 
tained with the low energy X ray telescope and cylindri- 
cal mirror analyzer and 3000A Lexan filter are present- 
ed. They are combined into one image. LMC X-4 and 
all the other Einstein sources in the field (the super- 
nova remnants N49 and N63A and the Me star 
LHG57) are detected in the EXOSAT image and in ad- 
dition the X ray source EXO 053109-6609.2. This 
EXOSAT LMC (Large Magellanic Cloud) transient is 
only visible during 1983. The star HD 37935, the emis- 
sion nebulae N55 and N55A, a stellar association near 
N62A, the star cluster NGC2003 are not detected due 
to UV radiation leaking through the filter. 


102,660 


N90-25815/3/GAR 
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) 
Consiglio Nazionale delle Ricerche, Frascati (Italy). Ist. 
di Astrofisica Spaziale. 
Search of the Optical Counterpart of the X rays 
Source 1H 0521+ 373. 
V. F. Polcaro, C. Lapadula, F. Giovannelli, M. Ferrari- 
toniolo, and P. Persi. cNov 89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 579- 
582. Sponsored in Part by Piano Spaziale Nationale 
and Cnr/USSR Academy of Sciences Collaboration 
Program. 
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The analysis of the X-ray, ultraviolet, optical and infra- 
red observations of the two peculiar stars BD +37 deg 
1146 and BD+37 deg 1160 are presented. They are 
included in the error box of the hard X-ray source 1H 
0621 +373. The star BD+37 deg 1160 shows rapidly 
variable emission features in its optical spectrum and 
infrared excess. Its association with the X-ray source is 
suggested. A remarkable similarity of the optical spec- 
trum with that of X Per further support this identifica- 
tion. 


102,661 
N90-25816/1/GAR 
(Order as N90-25711/4/GAR, PC Aer oe) 


Amsterdam Univ. (Netherlands). Inst. of Astronomy. 
Nature of Low-Luminosity Be/X ray Binaries. (Ab- 
stract Only) 

O. R. Pols, J. Cote, and L. B. F. M. Waters. cNov 89, 


1p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 583. 


The existence of a class of low luminosity X ray 

sources, consisting of a Be star and a white dwarf, is 

proposed. ROSAT is expected to discover several 

dozen of these systems. They are expected to out- 

—- classical Be/X ray binaries by a factor of 
ut 10. 


102,662 
N90-25817/9/GAR 
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06) 
Birmingham Univ. (England). School of Physics and 
Space Research. 
Self-Consistent_ Comptonised Models for the 
of Low Mass X ray Binaries. 
Ls J. Ponman, A. J. Foster, and R. R. Ross. cNov 89, 


p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
aa Astronomy. Volume 1: X Ray Binaries p 585- 


Models concerning an injected spectrum from a cen- 
tral point source propagating outward through a sur- 
rounding envelope, whose temperature is determined 
by the local radiation field, were developed. The spec- 
trum is modified by Compton scattering during escape 
through the cloud. A grid of such models was con- 
structed and used to fit EXOSAT data from eleven low 
mass X ray binaries. It is found that the comptonized 
model fits the spectral continuum observed in these 
sources and several physically interesting correlations 
amongst the fitted parameters are discovered. 


102,663 
N90-25818/7/GAR 
(Order as N90-25711/4/GAR, PC — 


Sternberg Astronomical Inst., Moscow (USSR). 
Problem of the ee Expansion Law in the 
Magellanic C! , 
. E. Prokhorov, and N. |. Shakura. cNov 89, 2p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
ow Astronomy. Volume 1: X Ray Binaries p 593- 


An attempt to explain the rapid linear expansion law for 
observed supernova remnants in large Magellanic 
cloud is presented. Their expansion in a stellar wind of 
the pre-supernova star instead of homogeneous inter- 
stellar medium is considered. 


102,664 
N90-25819/5/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 
06 


Max-Planck-inst. fuer Extraterrestrische Physik, 
Garching (Germany, F.R.). 

Pulsed Light Curve of Vela X-1. 

B. C. Raubenheimer. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 595- 


By y using the low energy and medium energy data from 
the EXOSAT observatory the investigation of the 283 
second pulse profile of Vela X-1 in its dependence on 
spin and orbital phase as well as energy are per- 
formed. Pulsed emission was found down to the 
lowest energy measureable. A pulse 


analysis 
- showed that the pulse profiles are independent of the 


orbital phase and on time scales larger than 4 hours. It 


pe geese emda pe the mag- 
netic axis close to the tine of sight and that the X ree 
must be produced in slightly asymmetric accretion col- 
umns at the magnetic poles. Aan magnetic field of (2 to 5) 
x 10 (exp 12) G is found. 


102,665 
N96-25820/3/GAR 
(Order as N90-25711/4/GAR, PC AS9/ME 


06) 
omer hae fuer Physik und Astrophysik, Garch- 
Ros of (++ hate in Energy Spectra of 
Standard QPO-Sources. 


N. S. Schulz, and R. A. M. J. Wijers. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
ow Astronomy. Volume 1: X Ray Binaries p 601- 


The spectral variability in the color-color diagram in 
Quasi-Periodic Osciliation (QPO) sources is discussed. 
The blackbody a comptonized by a hot electron 
plasma also fit the EXOSAT spectra of these sources. 
A parametrization of the color-color diagram indicates 
systematical parameter variations in all 
branches. They can be decomposed in a variation of a 
single photon source and an extended hot electron 
cloud. The temperature of the photon source varies 
between 0.5 and 1.0 keV, the electron cloud has scat- 
tering depths between 3 and 7 and temperatures from 
2.0 to 5.0 keV. Links to QPO models on the horizontal 
spectral branch and physical consequences of the 
model are discussed. 


102,666 
N90-25821/1/GAR 
(Order as N90-25711/4/GAR, PC Ase/ME 


) 

National Aeronautics and ice Administration, 
—_— MD. Goddard Space Flight Center. 

Observations of Dipping Low Mass X ray Bi- 
pene at 
A. P. Smale, K. Mukai, O. R. Williams, M. H. Jones, 
and A. N. Parmar. cNov 89, 10p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
2 ow Astronomy. Volume 1: X Ray Binaries p 607- 

16. 


Ginga observations of several low mass X ray binaries 

laying pronounced dips of variable depth and dura- 
tion in their X ray light curves are analyzed. The period- 
ic occultation of the central X ray source by azimuthal 
accretion disk structure is considered. A series of 
spectra selected by intensity from the dip data from 
XB1916-053, are presented. The effects of a rapidly 
changing column density upon the spectral fitting re- 
sults are modeled. EXO0748-676 was observed in 
March 1989 for three days. The source was found to 
be in a bright state with a 1 to 20 keV flux of 8.8 x 10 
pr -10) tabr decry The data include two eclipses, 

high time resolution. 


102,667 
N90-25822/9/GAR 
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) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Timing Analysis of Binary X ray Pulsars Observed 
oe HEAO 1. 

sg and J. H. Swank. cNov 89, 4p 

th Esa, 23RD Eslab Symposium on Two Topics in 
ea. Astronomy. Volume 1: X Ray Binaries p 617- 


a analysis of the pointed observations of 5 se- 
tees binary X ray pulsars, in two categories of disk- 
fed and wind-fed sources, by HEAO 1 A-2 is reported. 
The power spectral analysis was performed on the 
data in the frequency range from approx. 1 MHz to 
6.25 Hz. The coherent signal of the pulsation, the con- 
tinuum of the power im, varies in time and dif- 
fers among sources. Quasi-Periodic Oscillation (QPO) 
is probably related to a fast spinning but weakly mag- 
netized neutron star in the low mass X ray binaries. 
QPO was searched for in this frequency range to see if 
scaling laws exist these two systems which 
may have possessed different order of magnitude of 
magnetic field strengths and the inner disk radii. One 
possible QPO is found centering at 0.062 Hz in 
4U0115+63 during a flare. 
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National Aeronautics and Pron Administration, 
Greenbelt, os Goddard moet int Center. 
lonization E the R Driving 


p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
xa Astronomy. Volume 1: X Ray Binaries p 621- 


Massive X ray binaries consist of an early type primary 
prsennty bee Lage terse hes Form te fn 
stars radiation field, and an accreting neutron star 
companion. The X rays from the neutron star affect the 
wind dynamics ute = the temperature and ioni- 

effect of the accretion powered X 
rays on the radiative line force that drives the stellar 
wind is calculated. The con of these calcu- 
lations for the wind dynamics in massive X ray binaries 
is discussed. 


102,669 
N90-25824/5/GAR 
(Order as N90-25711/4/GAR, PC —_ 


) 
Peer ars Nauk SSSR, Moscow. Inst. Kosmicheskikh 
\ssledovanii. 
X ray Burster Spectra in the State of the Persistent 
Flux Level. Two Temperature Models of the Neu- 
tron Star Atmosphere. 

R. A. Sunyaev, and L. Titarchuk. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
4 ag Astronomy. Volume 1: X Ray Binaries p 627- 


The X ray emission from accretion disks in low mass X 
ray binaries is discussed. The effects of transfer radi- 
ation and comptonization are taken into account. It is 
assumed that the atmosphere of a neutron star con- 
sists of two layers. The upper one is much hotter than 
the lower one. The presence of accretion is required. 
Self-consistent calculations of the spectrum of outgo- 
ing radiation for a wide range of luminosities and tem- 
peratures of the hot upper layer are presented. The 
observations proved to be consistent with the models 
whose hot layer temperature is of the order of 4 keV 
and the luminosity level is relatively low. 


102,670 
N90-25825/2/GAR 
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) 
Akademiya Nauk SSSR, Moscow. Inst. Kosmicheskikh 
Issledovanii. 
X Ray Observations of the LMC Field by the TTM 
Instrument Onboard the Kvant Module: November 
1988 to June 1989. 


R. A. Sunyaev, E. Churazov, M. R. Gilfanov, V. 
Loznikov, and N. Yamburenko. cNov 89, 8p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 633- 
640. 


The results of the Large Magellanic Cloud (LMC) ob- 
servations in the 2 to 30 keV by the coded mask 
imaging spectrometer instrument of the Mir-Kvant X 
ray observatory are presented. The observations were 
performed during the period Nov. 1988 to Jun. 1989. 
An upper limit oa the flux from supernova SN1987A is 
a to be 0.6 mCrab in this band. The results of mon- 

and spectral observations of LMC X-1, LMC X- 
OL LMC X-3, LMC X-4 and PSRO540-693 are given. 


102,671 
N90-25826/0/GAR 
(Order as N90-25711/4/GAR, PC — 
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ae Nauk SSSR, Moscow. Inst. Kosmicheskikh 
a 


I 

Transient X ray Burst Source Near Gx1+ 4. 
AA A. Sunyaev, E. Churazov, M. R. Gilfanov, V. 
Loznikov, and N. Yamburenko. cNov 89, 6p ’ 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 641- 
646. 


Reochenntennst fe G-+4Gind . 16 1989 
are reported. During these observations, cooled 
mask imaging spectrometer instrument of the Mir- 
Kvant observatory discovered a new transient X ray 
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burster. The persistent flux in the 2 to 27 keV band 

from this source varied from 50 to 100 millicrabs. Sev- 

eral bursts with durations of 10 to 20 s and peak flux up 

° 0.6 Crab were detected in the period from 16 to 31 
ug. 


102,672 
N90-25827/8/GAR 
(Order as N90-25711/4/GAR, PC ~~ MF 


Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Astrophysical importance of the Slim Accretion 


Disks. 

E. Szuszkiewicz. Nov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 647- 
651. 


The astrophysical importance of the new class of theo- 
retical models for accretion disks concentrating mainly 
on the lications to active galactic nuclei are dis- 
cussed. The slim accretion disks model describes sev- 
eral important astrophysical processes which domi- 
nate the properties of the flow close to a central com- 
~ hae (a very compact neutron star or a black 
le). 


102,673 
N90-25828/6/GAR 
(Order as N90-25711/4/GAR, PC a! MF 
06 


Sternberg Astronomical Inst., Moscow (USSR). 

New Results of Numerical Simulations of X Ray Bi- 
naries Evolution. 

V. Tatarintzeva, V. Lipunov, E. Osminkin, and M. E. 
Prokhorov. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
: Ag Astronomy. Volume 1: X Ray Binaries p 653- 


The results of numerical calculations of the evolution 
of Neutron Star (NS) in close binaries are presented. 
The detailed analysis of the NS evolution uses accu- 
rate evolutionary tracks for optical companion. By 
using less accurate evolutionary tracks for normal 
Stars the simulation of the joint evolution of 100,000 
binaries is performed. The evolution of total X ray lumi- 
nosity caused by accreting neutron stars was calculat- 
ed for different types of galaxies. 


102,674 
N90-25829/4/GAR 
(Order as N90-25711/4/GAR, PC ~— 
06) 


Osservatorio Astronomico, Turin (Italy). 

EXOSAT Observation of the Pulsar PSR 1509-58. 
E. Trussoni, W. Brinkmann, H. Oegelman, G. 
Hasinger, and B. Aschenbach. cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
ad Astronomy. Volume 1: X Ray Binaries p 657- 


The results of an EXOSAT observation of the radio 
and X ray pulsar PSR 1509-58, associated with the su- 
pernova remnant MSH 15-52 are presented. In the 
energy range 1.5 to 10 keV the radiation flux detected 
by the medium energy instrument was fitted with a 
power law. The period of the pulsar was measured with 
a value of approx. 0.150362 s, in agreement with the 
value obtained from the low energy data (energy range 
0.02 to 2.5 keV), and with extrapolation from previous 
observations at X and radio frequencies. 


102,675 
N90-25830/2/GAR 
(Order as N90-25711/4/GAR, PC Aere08) 


Leicester Univ. (England). Dept. of Astronomy. 
3A1954+319: A Possible Supergiant X Ray Binary. 
R. W. Tweedy, R. S. Warwick, and R. Remillard. 
cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
— Astronomy. Volume 1: X Ray Binaries p 661- 


Results from Ginga show that the unidentified X ray 
source 3A1954+319 may be a supergiant binary 
system. Its light curve is dominated by flaring on times- 
cales of several minutes, with variations in intensity up 
to a factor ten. There are rapid changes in the spectral 
hardness. The X ray spectrum above 4 keV can be 
modeled as a power law with a high energy cutoff, but 
below approx. 4 keV there is a soft excess, suggesting 
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a cold adsorption column modified by partial covering. 
The observed al variations appear to be due to 
changes in both the shape of the continuum and the 
adsorption column. The X ray properties of 
3A1954+4319 indicate that it is a supergiant binary 
system and the lack of an optical counterpart means 
that this classification is somewhat tentative. 


102,676 
N90-25831/0/GAR 
(Order as N90-25711/4/GAR, PC ASO/MF 


Sena Inst., Moscow (USSR). 
Optical Light Curves of HZ Her in the Model of 
F Precessing Neutron Star. 

|. B. Voloshina, and V. M. Lyutyi. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
A ed Astronomy. Volume 1: X Ray Binaries p 665- 


Optical light curves to be observed from HZ Herculis 
are simulated numerically. THe model of freely pre- 
cessing neutron star in Her X-1 is applied. The compar- 
ison with extended B-photometrical data covering a 16 
year interval is performed. The best fit parameters of 
the model are presented. 


102,677 
N90-25832/8/GAR 
(Order as N90-25711/4/GAR, PC — 


) 
Harvard-Smithsonian Center for Astrophysics, Cam- 
bridge, MA. 
IUE Observations of Cyg X-2 and Sco X-1: Accre- 
tion Disks and the Z-Shaped Curve. 
S. D. Vrtilek, W. Penninx, J. C. Raymond, and F. 
Verbunt. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
a a4 Astronomy. Volume 1: X Ray Binaries p 671- 

75. 


The IUE results obtained during two multiwave-length 
campaigns are presented. Simultaneous observations 
taken with the Japanese X ray satellite Ginga and nu- 
merous ground based radio and optical facilities are 
included. Cyg X-2 and Sco X-1 are low mass X ray bi- 
naries. The simultaneous UV/X ray observations show 
that there is a direct relationship between the 
strengths of the UV continuum and line fluxes and the 
placement of the X ray spectrum in one of the spectral 
branches. The strengths increase monotonically along 
the Z with the least UV emission in the horizontal 
branch and the most in the flaring branch. Models pre- 
dicting UV continuum emission from the X ray heated 
surface of the companion star and an X ray illuminated 
accretion disk were developed. The data/model com- 
parison suggests that X ray heating of the accretion 
disk is the dominant source of UV emission and that 
pw - a accretion rate increases monotonically along 
the Z. 


102,678 
N90-25833/6/GAR 
(Order as N90-25711/4/GAR, PC ae 


Amsterdam Univ. (Netherlands). Astronomical Inst. 

Accretion Induced Collapse and Field Decay. 

R. Wijers, H. Burm, and F. Verbunt. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

— Astronomy. Volume 1: X Ray Binaries p 677- 
A. 


The suggestion that neutron stars can be formed via 
accretion-induced collapse of a white dwarf is consid- 
ered. It is shown that this suggestion is not viable for 
4U 1626-67 and Her X-1. This leads to the suggestion 
that some neutron stars may grow old without losing 
their strong magnetic fields. It implies that there is no 
observational evidence for the occurrence of accre- 
tion-induced collapse in any of the systems for which 
this process was hitherto suggested. 


102,679 
N90-25834/4/GAR 
(Order as N90-25711/4/GAR, PC A99/MF 


06) 
oT Space Research Association, Columbia, 


Radiative Shock Oscillations in AM Her Cataclys- 
mic Binaries. 

M. T. Wolff, J. H. Gardner, J. N. Imamura, and K. S. 
Wood. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 683- 
688. Sponsored by NASA, Washington; Onr; and NSF. 


The stability properties of radiative shocks in spheri- 
cally symmetric accretion flows onto white dwarfs is 
discussed. Accretion rates that result in shock thick- 
nesses ranging from thin to settling solutions are in- 
vestigated. Models for white dwarf masses from 0.3 to 
1.2 of the solar mass are presented. The effects of 
unequal ion and electron temperatures, electron ther- 
mal conduction, bremsstrahlung, and Compton cooling 
are included. It is shown that thick two-temperature 
shocks are unstable to oscillations in the fundamental 
mode for white dwarf mass up to and including 1.0 of 
the solar mass. The possibility that the 0.3 to 1.0 Hz 
optical Quasi-Periodic Oscillations (QPOs) observed in 
four AM Her type cataclysmic binaries are due to the 
first overtone instability. Low accretion rate shock in- 
stabilities may be responsible for the tens of seconds 
to several minute X-ray QPOs observed in some AM 
Her objects. 


102,680 
N90-25835/1/GAR 
(Order as N90-25711/4/GAR, PC — 


) 
Hulburt (E.0.) Center for Space Research, Washing- 
ton, DC 


Multi-Wavelength Campaign to Observe Scorpius 
X-1: Preliminary Results from the X ray Data. 

K. S. Wood, P. Hertz, J. P. Norris, B. A. Vaughan, 
and P. F. Michelson. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
= Astronomy. Volume 1: X Ray Binaries p 689- 


Between 10 to 12 Mar. 1989, a multi-wavelength cam- 
paign to observe Sco X-1 was conducted in the X ray, 
ultraviolet, optical, and radio bands. The early results 
from the Ginga X ray data are radio bands. The source 
was observed on both the flaring and normal 
branches; a 15 Hz Quasi-Periodic Oscillation (QPO) 
was observed when Sco X-1 returned to the flaring 
branch. No optical oscillations were observed durin 
observations simultaneous with X ray QPO data. 
possible correlation between low frequency noise 
shape and position on the flaring branch is noted. 


102,681 
N90-25836/9/GAR 
(Order as N90-25711/4/GAR, PC oa 


Stichting Ruimteonderzoek Nederland, Utrecht. 
TTM-Kvant Observations of the Galactic Plane. 

J. J. M. Intzand, T. G. Patterson, A. C. Brinkman, J. 
Heise, and R. Jager. cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
Sa Astronomy. Volume 1: X Ray Binaries p 693- 


A preliminary analysis of observations obtained on the 

jalactic plane with the TTM X ray widefield camera 
fcoded mask imaging spectrometer) in Kvant relealed 
in addition to 29 known sources the probable exist- 
ence of four unknown sources, KS1731-261, KS1724- 
356, KS1632-477 and KS1739-304. The accuracy of 
the position of two known X ray sources could be im- 
proved: 4U1708-40 and GS1826-24. 


102,682 
N90-25837/7/GAR 
(Order as N90-25711/4/GAR, PC — A 


Purple Mountain Observatory, Nanjing (China). 
EXOSAT Medium Energy Observations of Binary X 
ray Pulsar 4U 1538-52. 

Z. Zhang, and H. Hang. cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
1p Astronomy. Volume 1: X Ray Binaries p 697- 


The binary X ray pulsar 4U1538-52 was observed from 
EXOSAT in 1984. The data on 17 Mar. and 10 Aug. is 
analyzed and discussed. The pulsation periods, 529.9 
s and 530.1 s respectively, are longer than that meas- 
ured in 1983. The instantaneous period rate is about 
15 times larger then average spin down rate. The re- 
sults suggest that 4U1538-52 is a wind-fed pulsar, and 
its pulsation period changes in random walk manner in 
pane to fluctuations in the external torque, similar 
to the case of Vela X-1. 


102,683 
N90-25838/5/GAR 
(Order as N90-25711/4/GAR, PC Aeros) 
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nee School for Advanced Studies, Trieste 
italy). 

Constraints on the SS433 System from the Ginga 
Observations. 


a 
T. Zwitter, and M. Calvani. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 1: X Ray Binaries p 701- 
703. 


Recent X ray observations with the Ginga satellite of 
the X ray eclipse in the binary system SS433 are exam- 
ined. They confirmed and or peer the previous 
observations with the EXOSAT satellite. The assump- 
tions that allow proceeding from observed data to esti- 
mates of the mass of the a object and the size 
of the jets are investigated results are used to 
constrain the mass of the compact object in order to 
clarify its nature. The question concerning the mecha- 
nism for the possible transition from a quiescent to an 
active X ray phase of the system and the connection of 
exact timing of the X ray eclipses with the sense of the 
orbital motion are investigated. 


102,684 
N90-25842/7/GAR 
(Order as N90-25841/9/GAR, PC ae) 


Hawaii Univ., Honolulu. 

Theories of the X ray Background. 

L. L. Cowie. cNov 89, 6p 

Contract NAGW-959 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 707-712. 


Theories of the X-ray background are analyzed. Star- 
burst and probably hard X-ray binary models can be 
dismissed on the basis of exorbitant energy require- 
ments while the hot diffuse intergalactic medium fails 
to reproduce the residual spectrum. Active Galactic 
Nuclei (AGN) models are only viable if there is a class 
7 AGN which puts out the bulk of its energy in the hard 
rays. 


102,685 
N90-25843/5/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


A03) 
Mullard Space Science Lab., Dorking (England). 
Optical Characteristics ofa Sample of Soft X ray 
Selected Active Galactic Nuclei. 
G. Branduardi-raymont, J. P. D. Mittaz, K.O. Mason, 
E. M. Puchnarewicz, and P. G. Murdin. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
= p 713-717. Sponsored by Royal Society and 

ience Research Council, England. 


The optical characteristics of a sample of 30 active ga- 
lactic nuclei (AGN), discovered in EXOSAT CMA fields 
at high galactic latitude, are discussed. Optical spectra 
were obtained in the course of the identification work 
in 1988 and 1989. The data was reduced in a uniform 
fashion and fitted with multicomponent model spectra. 
Particular care was used in identifying and modeling 
the variety of Fe multiplets present in the wavelength 
band under consideration. Preliminary results of this 
work in terms of redshift and luminosity distributions, 
soft X-ray to optical luminosity ratio, and line strengths 
versus soft X-ray luminosity are discussed. 


102,686 
N90-25844/3/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03 


Harvard-Smithsonian Center for Astrophysics, Cam- 
bridge, MA. 
— Properties of AGN in the Soft X-ray 


D. M. Worrall. cNov ~ 8p 

Contract NAS8-3075 

In Esa, the 23RD slab Symposium on Two Topics in 

X Ray ‘Astronomy. Volume 2: Agn and the X Ray Back- 

Pesto Pp 719-726. Sponsored in Part by Smithsonian 
esearch Opportunities Fund. 


Maximum likehood analysis can be used to separate 
the intrinsic dispersion of spectral index from the 
measuring errors for X-ray observed samples of active 
galactic nuclei (AGN). A finite sigma tends to introduce 
selection biases, compels the use of large samples in 
searches for intrinsic properties, and can mask quite 
substantial trends in X-ray spectral index with other 


“source properties. The property which appears to 


affect the mean spectral index is the relative strength 


of radio emission. The connection between radio and 
X-ray luminosity is discussed. Observed trends to flat- 
ter AGN X-ray spectral components with higher energy 
may be important in evaluating the composite spec- 
trum ie AGN contributing to the cosmic X-ray back- 
ground. 


102,687 
N90-25845/0/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Leicester Univ. (England). Dept. of Physics. 
a Fluctuations in the Diffuse X ray Back- 
round. 


. S. Warwick, and G. C. Stewart. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 727-731. 


Recent measurements of spatial fluctuations in the dif- 
fuse X-ray background are shown to constrain the ex- 
tragalactic log N-log S relation in the 2 to 10 keV 
energy band to a form close to the Euclidean predic- 
tion over the flux range 10(exp -10) to 5 x 10(exp -13) 
erg/sq cm/s. The normalization of the 2 to 10 keV 
source counts is a factor approximately 3 above that 
derived from the Einstein medium sensitivity survey if a 
spectral conversion is assumed which ignores absorp- 
tion effects. Both this result and the spectral charac- 
teristics of the spatial fluctuations suggest that low lu- 
minosity active galaxies dominate the 2 to 10 keV 
source counts at intermediate flux levels. 


102,688 
N90-25846/8/GAR 

(Order as N90-25841/9/GAR, PC A18/MF 

A03) 

Cantabria Univ., Santander (Spain). Dept. of Funda- 
mental Physics. 
Einstein ipe Observations of the 1 to 3 Kev X Ray 
Background. 
X. Barcons, and A. C. Fabian. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 733-735. 


The approximate arcmin angular distribution of the 1 to 
3 keV X-ray background was studied with the use of 
Einstein Observatory Imaging Proportional Counter 
(IPC) data. The angular autocorrelation function on 
scales of approximately 5 arcmin is seen not to exceed 
9 percent. Fits to the observed distribution of the fluc- 
tuations are performed. They reveal that a Euclidean 
source population cannot be extrapolated below the 
flux level where these sources produce approximately 
40 percent of the 1 to 3 keV X-ray background. 


102,689 
N90-25847/6/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Osservatorio Astronomico, Padua (Italy). 
Contributions of Discrete Sources to the X Ray 
Background. 


‘G. Dezotti, L. Danese, A. Franceschini, M. Persic, 


and L. Toffolatti. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

X Ray Astronomy. Volume 2: be and the X Ray Back- 

pte Pp 737-742. Sponsored by Italian Ministry of 
ublic Education; Italian Space Agency; Cnr; and Har- 

_ -Smithsonian Center for Astrophysics, Cambridge, 
a. 


A new analysis of the HEAO 1 A2 data base yielded 
strong constraints on the local luminosity function of 
extragalactic X-ray sources. Sources associated with 
galaxies cannot make up the entire X-Ray Background 
(XRB) without evolution. The available information on 
X-ray properties of actively star forming galaxies sug- 
gests a contribution at 2 keV lower than 10 percent; a 
contribution equal or greater than 30 percent implies 
that these objects comprise an uncomfortably large 
fraction of medium sensitivity survey and deep survey 
sources. General constraints on models, assuming 
that the XRB energy budget comes from nuclear reac- 
tions in stars or from accretion into massive black 
holes, are discussed. 


102,690 
N90-25848/4/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Space Telescope Science Inst., Baltimore, MD. 
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eG E. Griffiths, and P. Padovani. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 743-748. 


Gia temaing gains wine, Ghemeaes 0 0 antes 
nent of the X-ray background (XRB) in the Einstein 
deep surveys. Such star forming galaxies may be 
largely powered by superluminous Population 1 mas- 
sive 5 Baer binaries Leer ten — in the wake of star 
formation in regions of low metal . The star forming 
galaxies with moderate oon of MXRB may evoive 
into the infrared starburst galaxies found at low red- 
shifts using IRAS (infrared Astronomy Satellite), and 
may also be related to those identified 
sub-mJy radio sources. A conservative contribution to 
the XRB of at least approximately 15 percent, without 
evolution is estimated. It is shown that moderate evo- 
lution leads to a contribution at least equalling that of 
quasars. Above 3 keV, star forming galaxies may domi- 
nate the XRB. 


102,691 


N90-25849/2/GAR 
(Order as N90-25841/9/GAR, PC ao 


Harvard-Smithsonian Center for Astrophysics, Cam- 
i MA. 


bridge, MA. 

BL Lacs from the EMSS: Number-Counts and Impli- 
cations for the Lumii Function. 

A. Wolter, |. M. Gioia, T. Maccacaro, R. E. Schild, 
and S. L. Morris. cNov 89, 4p 

Contract NAS8-30751 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 749-752. Sponsored in Part by Smithsonian 
Institution Scholarly Studies Program. 


BL Lac objects, extracted from the Einstein Extended 
Medium Sensitivity Survey (EMSS), are examined. X- 
ray selection proved to be a powerful tool to find new 
BL Lacs, and allows the creation of complete, well de- 
fined and sizable samples. X-ray selected BL Lac ob- 
jects (XBL) have in general more starlight in the optical 
spectra than radio selected BL Lacs. Redshifts for a 
significant fraction of objects in samples of XBL can be 
determined. It is thus possible to study the cosmologi- 
cal properties of BL Lac objects. Different models of 
luminosity functions of BL Lacs, including relativistic 
beaming, are considered and integrated over luminosi- 
ty and redshift. The results are compared with the ob- 
served number-counts. The observed redshift distribu- 
tion and the models’ predictions are analyzed. 


102,692 


N90-25850/0/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Leicester Univ. Lp aie X-Ray Astronomy Group. 
X ray of Emission Line Agn. 

K. A. Pounds. cNov 89, 10p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 753-762. 


Evidence accumulated over the past 3 to 4 years for a 
soft excess in the X-ray spectra of many active galactic 
nuclei (AGN) are discussed. They are interpreted as 
thermal emission from the innermost stable region of 
an accretion disc feeding the putative black hole at the 
center of the active nucleus. X-ray data from the 
EXOSAT and Ginga satellites revealed a second indi- 
cator of optically thick matter in the vicinity of the 
active nucleus, in the form of an iron K-fluorescence 
line at approximately 6.4 keV. The discovery of two 
features, of continuum absorption and reflection, are 
reported. They were revealed in a composite spectrum 
from multiple Ginga observations of Seyfert-type AGN. 
The spectral features are modeled by reprocessing of 
the hard X-ray power law continuum in a aan (disc) of 
cold matter. Evidence for a substantial line-of-sight 
column of photoionized material is found in some 
AGN. The implications of these X-ray spectral data for 
a unified model of AGN are discussed. 


102,693 
N90-25851/8/GAR 
(Order as N90-25841/9/GAR, PC Aen 


Nagoya Univ. (Japan). Dept. of Astrophysics. 
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Very Low Luminosity Agn. 

K. Koyama. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 763-767. 


Topics of the Ginga observations are presented. The 
discovery of diffuse thin thermal emission near the ga- 
lactic center with the iron 6.7 keV line is discussed. 
The total of the plasma is estimated to be 
about psy 54) erg/s. The scattered and highly ab- 
sorbed X-ray spectrum from Seyfert 2 galaxies are ex- 
amined. The discoveries provide a possible link be- 
tween the Seyfert 2 and Seyfert 1 galaxies. The X-ray 
emission from a mini-AGN (active galactic nuclei) in 
the early type galaxy is discussed. 


102,694 
N90-25852/6/GAR 
Order as N90-25841/9/GAR, PC ne 


Leicester Univ. ye X-Ray Astronomy Group. 
Spectra (2 to 10 Kev) of High Luminosity Quasars. 
M. J. L. Turner, O. R. Williams, R. Saxton, G. C. 
Stewart, and T. J. Courvoisier. cNov 89, 8p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 769-776. 


The Ginga 2 to 10 keV spectral survey of quasars pro- 
duced spectra for eight objects. The mean s| al 
index of the ensemble is identical with that of lower 
luminosity active galactic nuclei (AGN). Two quasars, 
3C273 and PG1416-129, have 2 to 10 keV spectra 
harder than the mean. The two brightest quasars in the 
ensemble, 3C273 (radio-loud) and E1821 +643 (radio- 
quiet) are studied. The spectral index of 3C273 is vari- 
able in time, but is not correlated with flux. Both ob- 
jects show clear evidence for iron emission lines; the 
equivalent widths, and lack of absorption, are incon- 
sistent with fluorescence in cold, solar abundance ma- 
terial in the line-of-sight. The presence, in both qua- 
sars, of a variable soft X-ray excess, also suggests that 
an accretion disk may be present. 


102,695 
N96-25853/4/GAR 
(Order as N90-25841/9/GAR, PC AI8/MF 


03) 
Johns Hopkins Univ., Baltimore, MD. 
Environmental impact of the X ray Flux from 
Active Galactic Nuclei. 
J. H. Krolik. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 777-781. 


The X-rays emitted by active nuclei influence the inter- 
stellar media of their host galaxies. These effects can 
be used to indicate properties of the active nucleus not 
directly observable, and may play a part in regulating 
the appearance or degree of activity of the nucleus. 
The various modes of interaction, with emphasis on 
the use of X-ray observations, are reviewed. 


102,696 
N90-25854/2/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
AO: 


3) 
a of Space and Astronautical Science, Tokyo 
lapan). 
Ginga Observations of the X ray Spectra of AGN. 
H. Inoue. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 783-787. 


Ginga obtained X-ray spectra in the 1.5 to 37 keV 
range from several tens of Active Galactic Nuclei 
(AGNs). The mean spectral slope of those AGNs is 
steeper than that of the cosmic X-ray background. 
Seyfert galaxies and possibly radio-quiet quasars gen- 
erally exhibit iron emission lines with equivalent widths 
of 100 to 200 eV. Such a large equivalent width of the 
fluorescent line, together with a shallow and broad ab- 
sorption feature above the iron K je energy, can be 
interpreted by considering an optically thick accretion 
disk as a reprocessor of X-rays from a central source. 


102,697 
N90-25855/9/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03 


) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
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Complex X ray Spectra of A’ 

C. M. Urry, K. Arnaud, R. A. Edelson, J. S. Kruper, 
and R. F. Mushotzky. cNov 89, 7p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 789-795. 


X-ray spectral surveys of large samples of Seyfert gal- 
axies are discussed. The spectral shape in the 0.1 to 
20 keV energy range is considered. Two new spectral 
survey are undertaken, one involving 105 Imaging Pro- 
portional Counter (IPC) observations of 75 Seyfert gal- 
axies, the other using IPC and Monitor Proportional 
Counter (MPC) data from 28 observations of 23 Sey- 
fert galaxies. The X-ray spectra of active galactic 
nuclei (AGN) are conglen. with in most cases consid- 
erable steepening at the lowest energies. At higher en- 
ergies (2 to 20 keV), the existence of a universal, ca- 
nonical power law is confirmed, independent of X-ray 
luminosity over four orders of magnitude. 


102,698 


N90-25856/7/GAR 
(Order as N90-25841/9/GAR, PC a MF 
03 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Is AGN Spectral Evolution Needed for the CXB. 

E. Boldt. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 797-801. 


The principal sources of the cosmic X-ray background 
(CXB) can be objects indicative of a physically 
stage of active galactic nuclei (AGN) evolution. Such 
an evolutionary scenario is examined by using the 
HEAO-1 A2 X-ray selected sample of bright AG 
diagnostic of anisotropies in the unresolved back- 
ground. The observed limit on CXB global anisotropy is 
used to place an upper bound on the present-epoch 
volume emissivity of unresolved X-ray sources. Con- 
sidering the A2 AGN count, CXB surface brightness 
fluctuations observed at higher energies (via HEAO-1 
A4) suggest that present-epoch AGN could have the 
broadband spectral structure needed for the redshift- 
ed contributions of more luminous AGN with this same 
spectrum to account for the entire CXB. 


102,699 
N90-25857/5/GAR 
(Order as N90-25841/9/GAR, PC — 


03) 
Institute of Space and Astronautical Science, Tokyo 


oe a 

juency Observation of Biazars. 
e “Makino. cNov 89, 7p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 803-809. 


Four blazars, 3C279, BL Lac, Mkn 421 and OJ 278 
were observed in the frequency range from radio 
through X-ray. The X-ray spectra of 3C279 and BL Lac 
were flatter than those in the IR through UV. The X-ray 
intensity of 3C279 varied with the IR to UV radiation. 
These facts avy S st SSC (Synchrotron Self- 
Compton) model “fay spectra of Mkn 421 and 
OJ 287 were smoothly connected in the wavelength 
regions from IR through X-rays. The multifrequency 
spectra can be reproduced qualitatively by a jet model. 


102,700 


N90-25858/3/GAR 
(Order as N90-25841/9/GAR, PC — 


) 
ho Southern Observatory, Garching (Germany, 


-R.). 
AGNs and the Spectrum of the X ray Background. 
G. Setti, and L. Woltjer. cNov 89, 2p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 811-812. 


Theories of active galactic nuclei (AGN) predict the ex- 
istence of numerous AGN with low energy X-ray cutoff 
in the 10 keV range. The main problem for models in 
which most of the X-ray background is due to AGNs is 
the incompatibility of the spectral properties. The re- 
— spectrum of the <7 background — py 
all AGN may reproduce the observed spectrum. 

main obstacle against theories in which most of the x 
ray background is due to AGN is removed. 


102,701 


N90-25859/1/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Cambridge Univ. (England). 

Reacceleration of Pairs in Compact Sources. 
G. Ghisellini, C. Done, and A. C. Fabian. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 813-817. 


Models of compact sources in which cold particles are 
continuously reaccelerated at relativistic energies are 
investigated. These models yield the break at few MeV 
that is required to explain the slope of the gamma-ray 
background. At X-ray energies the predicted spectra 
are flatter than that observed for a typical active galac- 
tic nuclei (AGN). The problem of the accumulation of 
cold particles inside a compact source is examined 
and it is concluded that reacceleration is not an ade- 
quate solution. 


102,702 


N90-25860/9/GAR 
(Order as N90-25841/9/GAR, PC awe 03) 
0: 


Wepen). of Physical and Chemical Research, Saitama 
japan). 

Complex X ray Spectra and Thick Matter in Seyfert 
1 Galaxies. 


L. Piro, M. Matsuoka, and M. Yamauchi. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 819-823. 


The observations with Ginga of three bright Seyfert 1 
galaxies, MCG-6-30-15, NGC 7469 and IC4329A, re- 
vealed the existence of a new hard X-ray component 
above 8 keV. This component is probably produced by 
absorption and Compton scattering processes of the 
central continuum on to very thick cold matter sur- 
rounding the central source. Detection of iron fluores- 
cence emission lines between 100 and 200 eV and 
energy of 6.4 keV in all these objects supports this in- 
terpretation. 


102,703 


N90-25861/7/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


A03) 
Milan Univ. (Italy). Ist. di Fisica. 
Variability in BL Lac Objects: A Schematic Model. 
L. Maraschi, A. Celotti, and A. Treves. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 825-829. 


The systematic variability properties of BL Lac objects 
at ultraviolet and X-ray frequencies are considered. A 
theoretical model, toned oF on the propagation of a per- 
turbation along a relativistic jet can account for the ob- 
served spectral hardening with increasing intensity in 
the X-ray band. The observed variability amplitude is 
predicted to depend on the angle of view. 


102,704 


N90-25862/5/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


European Spese Research and Technology Centre, 
Noordwijk (Netherlands). 

Rapid X Ray Variability in BL Lacertae Objects. 

P. Barr, P. Giommi, A. M. T. Pollock, B. Garilli, and D. 
Maccagni. cNov 89, 5p 

In Its the 23RD Eslab hase on Two Topics in X 
Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 831-835. 


A study of the short timescale X-ray variability of BL 
Lacertae objects is performed using the EXOSAT ar- 
chive. Two hundred and one observations of 36 BL La- 
certae objects revealed rapid variability in 21 observa- 
tions of 7 objects. Evidence for relativistic bulk mo- 
tions is found in only one source PKS2155-304; 
1E1402.3+0416 is also a candidate, its redshift being 
unknown. The other variable BL Lac objects exhibited 
less variations. Pronounced spectral changes were 
found, with the sources being harder when the intensi- 
ty is higher. 
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N90-25863/3/GAR 
(Order as N90-25841/9/GAR, PC ar 4 
03) 


1. of Physics. 


TOhasn T Ki, 

shi, T. Kii, F. Makino, K. Hayashida, and H. 
owe cNov 89, 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 837-842. 


Results on X-ray observations of OVV QSOs with 
Ginga are reported. Nine objects with redshift ranging 
from 0.21 to 1.40 were observed. X-ray spectra in 2 to 
20 keV were obtained from eight of them. Seven OVVs 
showed power law photon indices between 1.4 and 
2.0. One object (3CR454.3) had a steeper index 
around 2.7. No clear correlation was seen between the 
spectral slope and the redshift or luminosity. None of 
the OVVs showed significant iron emission lines. 
These spectral features together with the extremely 
short time variation detected from 3C279 in its outburst 
suggest that the continuum X-ray emission of OVVs is 
beamed toward us. 


— Univ. Lewy 


102,706 
N90-25864/1/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Pennsylvania State Univ., University Park. 
Components in X ray-Selected AGN. 

F. A. Cordova, and J. F. Kartje. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

X Ray Astronomy. Volume 2: Agn and the X Ray Back- 

ground p 843-846. 


A survey of the ultrasoft X-ray sources in the data base 
of the Einstein Observatory’s imaging proportional 
counter revealed a large number of active galactic 
nuclei (AGN) that have ultrasoft X-ray components. 
The survey contains the highest redshift objects for 
which soft components are known. Findings on the ul- 
trasoft AGN are summarized. The selection criteria 
and spectral parameters for the AGN are described. 
Some of the implications of the high-redshift sources 
for possible emission mechanisms and luminosity-en- 
hancing processes are considered. 


102,707 
N90-25865/8/GAR 
(Order as N90-25841/9/GAR, PC ey 


) 

ee ate Center for Astrophysics, Cam- 
ge, MA. 

Einstein All-Sky IPC Slew Survey. 
M. Elvis, D. Plummer, and G. Fabbiano. cNov 89, 5p 
Contracts NAS8-30751, NAG5-1201 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 847-851. 


The construction of the Einstein All-Sky Imaging Pro- 
portional Counter (IPC) slew survey is considered. It 
contains approximately 1000 sources between 10(exp 
-12) and 10(exp -10) erg/sq cm/s with a concentration 
toward the ecliptic poles and away from the — 
plane. Several sizable samples of bright soft X-ra' 
lected objects for follow-up ROSAT and ASTRO-| > 
servations and statistical study are presented. The 
Survey source list is expected to be available by late 
1989. Both paper and remote access online data base 
versions are to be available. An identification program 
is considered. 


102,708 
N90-25866/6/GAR 
(Order as N90-25841/9/GAR, PC “— os) 
03 


California Inst. of Tech., Pasadena. 

Properties of Sources That May Contribute the 
Other Half of the Cosmic X ray Background. 

M. Schmidt. cNov 89, 3p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 853-855. 


Known types of extragalactic X-ray sources contribute 
about half of the cosmic X-ray background at 2 keV. 
The properties of the discrete sources that may os 
vide the other half of the background are discussed. If 

these sources are Active Galactic Nuclei (AGNs) that 
evolve in space density and in spectrum or if the 
sources are a new unknown class they may be detect- 


ed by ROSAT. If they are much rarer, then even AXAF 
(Advanced X-ray Facility) may not be 
pa a a tomato rs to the back- 
g 


102,709 


N90-25867/4/GAR 
(Order as N90-25841/9/GAR, PC a 
03 


) 
National Aeronautics and — Administration, 
pte pa Se ny Space Flight Center. 

io 
R. F. Mushotzky. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 857-861. 


The major scientific issues raised in this meeting about 
acive Gace Nuclei ot ooo summarized. The Pd 


pr back os and the of missions 

next 5 years (GRANAT, ROSAT. 
BBXAT GRO” Astro.D, SAX, m-X-gamma, 
XTE) are discussed. Each one of these missions is 
con: more powerful than its predecessor and 
will add to of AGN py the X-ray back- 
ground. By the end of the 1990's both of the X-ray as- 


‘onomy 
physics Facility (AXAF) and X-ray Multi mirror Mission 
(XMM), should be flying, each one of them more pow- 
poms than the intermediate scale missions of the early 
1 ’s. 


102,710 


N90-25868/2/GAR 
(Order as N90-25841/9/GAR, PC — 
03) 


—— (England). 


Long Timescale X ray V: in AGN. 

R. G. Abraham, and |. M. Meharey. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

X Ray Astronomy. Volume 2: Agn and the X Ray Back- 

— p an tg Sponsored by Science Research 
Eng! 


Long timescale medium energy light curves are con- 
structed for a number of Active Galactic Nuclei (AGN), 
using data primarily from EXOSAT, Einstein, HEAO-1, 
and Ariel 5. Power spectra for these light curves were 
commen to the spectra of identically sampled simu- 
lated curves with known spectral properties. It is 
consaallld that reliable results can be obtained for 
some of the brighter AGN. Results for NGC 4151 are 
presented. This Cad m is combined with a 
short timescale EXOSAT power spectrum to search 
for a characteristic timescale at low frequencies. It is 
found that the power spectrum of NGC 4151 is similar 
to 1/f noise on long timescales, but the sharp turnover 
seen in Cygnus X-1 is not observed. 


102,711 


N90-25869/0/GAR 
(Order as N90-25841/9/GAR, PC — 


international School for Advanced Studies, Trieste 
X ray AGN Variability with Hour to Month Times- 


M. A. Abramowicz, G. Bao, A. Lanza, and X. Zhang. 
cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 871-876. 


Periodic flares and dips in the Active Galactic Nuclei 
(AGN) X-ray som oe curves are er by bright spots 
on an accretion disk surface. For a disk seen almost 
edge-on the spots are eclipsed or Doppler beamed 

and this occasionally produces short sequences of re- 
peated dips or flares. Spots located in a narrow range 
of radii, produce distinct peaks in the variability power 
spectra. When the range is broad, a power spectrum is 
produced with beta = 7/3 for spots with long lifetimes 
on a Keplerian disk. Short lifetimes and non-Keplerian 
rotation are consistent with beta between 1 and 2. 


102,712 


N90-25870/8/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03 


) 
International School for Advanced Studies, Trieste 
(Italy). 
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Extended Line Emission in AGN: Looking at the 
Central 


lido, |. Perez-fournon, M. Calvani, and A. 
S. Wilson. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 877-881. 


The regions of high excitation gas detected around 
various Active Galactic Nuclei (AGN) are examined. 
The radiation emitted by the nucleus may be responsi- 
ble for the high ionization of the line emitting gas. Evi- 
dence that the radiation field is anisotropic and colli- 
mated in a direction close to the cone axis is found. 


compared. The energetics requirements and the spa- 
tial distribution of the extended emitting gas for Seyfert 
and radio galaxies are analyzed. 

102,713 

N90-25871/6/GAR 


(Order as N90-25841/9/GAR, PC _— 
03) 


H St arte (G F.R. 
Mary 24 ernw ph parmr g ). ve 
tive Prism Puntos. 


N. Bade, H. Hagen, and D. Reimers. cNov 89, 2p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 883-884. 


Newly discovered X-ray sources from the ROSAT all- 
sky survey are classified. Digitized spectra from objec- 
tive prism plates are applied. A crude classification of a 
great number of X-ray sources is provided. An online 
Classification to observe new peculiar objects after- 
wards in the pointed observing mode is described. 


102,714 
N90-25872/4/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


California Univ., Berkeley. 

Detailed Non-LTE Calculations of the Iron Emis- 
sion from NGC 1068. 

D. L. Band, R. I. Klein, J. |. Castor, and J. K. Nash. 
cNov 89, 5p 

Contract W-7405-ENG-48 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 885-889. Sponsored by NASA, Washington. 


The X-ray iron line emission from NGC 1068 observed 
by the on is modeled using the new — 
line, multi , Non-LTE radiative transport code 
ALTAIR and a detailed atomic model for Ne-like 
through stripped iron. The parameter space of the ob- 
poy wy Seyfert nucleus model for this object is 

equivalent width is greater than previous- 
ly predicted. Its fe is found that detailed radiative transfer 
can have a significant effect on the observed line flux 
both for the K alpha line and for the L-shell emission. 
The ionization of the iron increases with temperature. 
Therefore the K alpha equivalent width and energy is a 
function not only of the ionization parameter, but also 
of the column depth and temperature. For a likely 
model of NGC 1068 it is found that the iron abundance 
is about twice solar, but that modifications of this 
model may permit a smaller abundance. 


102,715 
N90-25873/2/GAR 
(Order as N90-25841/9/GAR, PC — 


ayn 8g) fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Quantum Effects in Pair Cascade Models of AGN 


M. G. Baring. cNov 89, : 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 891-896. 


The prediction that electrons with very high Lorentz 
factors can be produced in the central region of AGN 
(Active Galactic Nuclei) is considered. The recent 
steady state Compton pair cascade models of AGN X- 
ray and gamma-ray emission mechanisms need modi- 
fication as quantum (Klein-Nishina) effects must be 
taken into account. These are examined in first order 
cascades. Their influence on the spectral indices of 
the hard X-ray and soft gamma-ray emission is as- 
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sessed. The inclusion of scatterings in the quantum 
regime provides an increase in the particle population 
at high energies and flattens the gamma-ray spectra 
both above and below the pair nN turnover. 
— in the fitting of spectral observations are 
created. 


102,716 


N90-25874/0/GAR 
(Order as N90-25841/9/GAR, PC ee 
Istituto di Tecnologie e Studio delle Radiazioni Extra- 
terrestri, Bologna (Italy). 
Hard X Ray Observations of Active Galaxies. 
Bassani, A. Bazzano, A. Court, A. J. Dean, and N. 


a cNov 89, SP 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 897-899. 


The spectral data of three active galaxies, observed in 
the hard ate, | energy band during two balloon flights 
of the MIFRASO (Milan-Frascati-Southampton) tele- 
scope are presented. In the summer of 1986 only the 

lert galaxy NGC 4151 was observed, while a year 
later the instrument pointed at the quasar 3C 273, the 
Seyfert gal M 8-11-11 and reobserved NGC 
4151. The MIFRASO hard X-ray spectra are compared 
to other high energy measurements of the same ob- 
jects. It is readily apparent that the emission from each 
source is variable in time. An analysis of archive data 
indicates that the power law continuum observed at 
soft X-ray ye ps extends with the same slope up to 
at least 200 keV and that the overall photon spectral 
index appear to remain substantially constant while 
the source intensity changes in time. 


102,717 


N90-25875/7/GAR 
(Order as N90-25841/9/GAR, PC wa A 


3) 
Consiglio Nazionale delle Ricerche, Frascati (Italy). Ist. 
di Astrofisica Spaziale. 
Hard X ray Observation of the Coma Cluster. 
A. Bazzano, A. Court, A. J. Dean, N. Dipper, and R. 
Lewis. cNov 89, Sp 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 901-903. 


Preliminary results of a hard X-ray measurement of the 

a Cluster of galaxies are presented. They were 
obtained with the MIFRASO (Milan-Frascati-South- 
ampton) telescope on 15 Jul. 1987. High energy com- 

nt was detected between 30 and 130 keV at a 
evel of 4.4 standard deviation with scintillation detec- 
tors covering the e range 20 to 300 keV. The 
analysis of the data obtained with the proportional 
counters on board the same experiment is presented. 


102,718 


N90-25876/5/GAR 
(Order as N90-25841/9/GAR, PC — 
03 


a Univ. (Germany, F.R.). Astronomisches 
nst. 


of the Soft X ray Spectral Slope with 
Radio Property, Lumi , and Redshift, for a 
Large Sample of AGN from the Einstein IPC Data 


H. Brunner, D. M. Worrall, B. J. Wilkes, and M. Elvis. 
cNov 89, 4p 

Contract NAS8-30751 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 905-908. Sponsored in Part by Dfg. 


The dependence of the soft X-ray spectral slope on 
radio, optical and X-ray properties, and on redshift are 
reported for a | sample of Active Galactic Nuclei 
(AGN). The sample includes 317 optically and radio- 
selected AGN from a preliminary version of the Ein- 
stein Imaging Pr: ional Counter (IPC) quasar and 
AGN data base. main results are: the difference in 
X-ray slope between radio-loud and radio-quiet AGN 
were confirmed for an independent and much larger 
sample of sources; a difference in X-ray slope between 
flat and steep radio spectrum AGN is observed only in 
— luminosity sub-sample; in flat radio spectrum 
AGNs there is an indication for a dependence of the X- 
ray spectral index on X-ray luminosity redshift and 
alpha sub Ox. 
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102,719 
N90-25877/3/GAR 
(Order as N90-25841/9/GAR, PC nie os) 


Princeton Univ. Observatory, NJ. 
Qso Optical Counts and Constraints on the X ray 


Background. 
A. Chokshi, E. L. Turner, and J. P. Ostriker. cNov 89, 


5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 909-913. 


The optical and the X-ray pr ies of optically select- 
ed quasars are used to predict the soft X-ray source 
counts in the Einstein Imaging Proportional Counter 
(IPC) band. The optical quasar counts and the pub- 
lished alpha sub Ox relations do not reproduce the ob- 
served X-ray source counts. The predicted counts 
exceed the observations by factors of five to fifty. 
These excesses arise from the low luminosity, low red- 
shift active galactic nuclei, redshift ra characteriz- 
ing the optical sample. It is conclu that quasars 
es be major contributors to the soft X-ray back- 
ground. 


102,720 
N90-25878/1/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


03) 
European Space Agency, Madrid (Spain). Villafranca 
Satellite Tracking Station. 
EUV Spectral Shape of the Benen d in 
HS1700+6416 and F9: A Genuine erence Be- 
tween Seyfert’s and QSO’s. 
J. Clavel, M. Santos-lleo, W. Wamsteker, and D. 
Reimers. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 915-919. 


The recent discovery of the high redshift quasar 
HS1700+6416 and repeated observations of the Sey- 
fert 1 galaxy Fairall 9 reveal a striking difference be- 
tween their continuous spectral shape in the Extreme 
Ultraviolet (EUV). A neg tpasen A thin pe disk 
model cannot account for the energetic EUV continu- 
um observed in HS1700+6416. The EUV spectral 
shape of F9 fits the predictions from the thin accretion 
disk model. These results suggest the existence of a 
difference between Seyfert 1 galaxies and quasars, 
the former having a cooler bump than the latter. 


102,721 
N90-25879/9/GAR 

(Order as N90-25841/9/GAR, PC — 
Geneva Observatory (Switzerland). 


Long Term Multi-Frequency Study of 3C 273. 

T. J. Courvoisier. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 921-924. 


The behavior of 3C 273 is yoy oe The sampling 
of the radio, near IR, visible and UV domains allows a 
cross-correlation analysis of the different components. 
The main amore global features are a first link be- 
tween thermal ( and nonthermal (radio) activities, a 
strong decoupling of the X-ray emission from all other 
emission components, a close connection between 
the UV and the optical light curves (excluding the 
nonthermal flaring activity) and the stability of the qui- 
escent near infrared emission. 


102,722 
N90-25880/7/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


Lawrence Livermore National Lab., CA. Physics Dept. 
lon-Heated Thermal Comptonization Models and X 
A oe Correlations in Active Galactic 


C. D. Dermer. cNov 89, 5p 
Contract W-7405-ENG-48 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ee Pp 925-929. Previously announced as N90- 


Recent Ginga observations of the Seyfert 1 galaxies 
NGC 4051 and MCG 6-30-15 show a positive correla- 
tion between the 2 to 10 keV luminosity and photon 
spectral index alpha. A two-temperature thermal 


comptonization model with internal soft-photon pro- 
duction provides an explanation for this correlation. 
The electron temperature, decreases in response to 
an enhancement of the soft photon flux, resulting in a 


softening of the trum and an increase in the soft 
X-ray luminosity. bulk of the soft photons are pro- 
duced through pion production in collisions between 


pio! 
the hot fone test of the model would be time correla- 
tions between soft and hard X-ray bands. 


102,723 


N90-25881/5/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


A03) 
Heidelberg Univ. (Germany, F.R.). 
Accretion Disk in the Galactic Center: An Inde- 
ago Indication for a Massive Central Object. 
. J. Duschi. cNov 89, 4 
In Esa, the 23RD Eslab Symposium on Two Topics in 
Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 931-934. 


Evidence of the existence of a massive compact 
object in the galactic center is presented. It is based on 
the distribution of gas in the central few parsecs of our 
galaxy. The gas ring is described as a viscous accre- 
tion disk and its sharp inner edge is used as a diagnos- 
tic tool to get information about the underlying mass 
distribution. The result indicates that there is only a 
small amount of mass between the ring’s inner edge 
and a central object. 
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N90-25882/3/GAR 
(Order as N90-25841/9/GAR, PC = o) 


Rome Univ. (Italy). Ist. di Astronomico. 

X Ray Time Variability of NGC 6814 Revisited. 

F. Fiore, and E. Massaro. cNov 89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 935-938. 


The results of an accurate harmonic analysis of five 
EXOSAT observations of the Seyfert galaxy NGC 6814 
carried out over a 2 year period are presented. The 
detection of the 12,200 s periodic signal with its rich 
harmonic structure, during the longest (approximately 
1 day) observation is confirmed. A strong peak at 
0.0004 Hz is found in the composed power spectrum 
of all the observations, revealing that this phenome- 
non is characteristic of the X-ray emission from this 
source at least over 2 years. The power spectrum of 
the longest observation has a continuous component 
similar to those observed in other Seyfert galaxies. 


102,725 


N90-25883/1/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


A03) 
Durham Univ. (England). Dept. of Physics. 
Pure Lumi Evolution and the AGN Contribu- 
tion to the X ray Background. 
1. Georgantopoulos, and T. Shanks. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 939-943. 


Calculations are performed in order to estimate the 
Active Galactic Nuclei (AGN) contribution to the dif- 
fuse X-ray background. It is found that the optical lumi- 
nosity function of Boyle et al. combined with the rela- 
tion between L sub x and L sub 0 gives a low AGN 
contribution to the X-ray background. When evolvi 
the local, X-ray, AGN luminosity function of Schmi 
and Green it is found that AGN could account for the 
whole of the X-ray background. This discrepancy can 
be attributed to the different slopes of the optical and 
the X-ray luminosity function. This disagreement of the 
faint end slopes is probably due to the poor statistics 
of the X-ray data at low luminosities or less plausibly 
due to heavily reddened low luminosity AGN. Pure lu- 
minosity evolution is shown to be consistent with the 
X-ray background anisotropy at both the degree and 
arcminute angular scale. 
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N90-25884/9/GAR 
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A03) 
Cambridge Univ. (England). 
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The substantial amounts of pes thick, cold gas 
able to survive close to the continuum-emitting regions 
of Active Galactic Nuclei (AGN) ¢ can reprocess the 
nonthermal spectrum. In the X-ray band, iron K-shell 
features can provide a strong diagnostic of the geome- 
try and kinematics of the innermost regions of the pu- 

flow. A specific geometry of the cold 
material, namely that of a Keplerian accretion disc sur- 
rounding a supermassive object is considered. Results 
are from Monte Carlo simulations of both 
the fluorescence and continuum emission from a cold, 
flat, optically thick disc when illuminated by an external 
nonthermal radiative flux. Model spectra are fitted to 
Ginga data from yy 3227. It is found that the form of 
the X-ray spectrum of this object is consistent with 
such a scenario. 
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A03) 
Stichting Ruimteonderzoek Nederland, Utrecht. 
Simulations of High-Resolution X ray Spectra of 


AGNs. 
J. S. Kaastra, R. Mewe, and A. C. Brinkman. cNov 


89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray ae Volume 2: Agn and the X Ray Back- 
= p 951-956. 


improvements in spectral resolution and sensitivi- 

yin oon ern X-rays detection by NASA’s Advanced X-ra' 
Facility (AXAF) and ESA’s X-ray Multi- 
Mirror Mission (XMM) are underlined. Spectral simula- 
tions with 0.05A resolution are performed to investi- 
= the diagnostic capabilities of the XMM reflection 
grating spectrometer for Active Galactic Nuclei (AGN) 
‘a. Observations of resolved emission lines and 
edges in soft X-rays allow a better interpre- 
tation of the origins of the different spectral compo- 
nents. 


102,728 
N90-25886/4/GAR 
(Order as N90-25841/9/GAR, PC —— 


) 
pone of Physical and Chemical Research, Saitama 
Multiwavelength Observations of BL Lacertae. 
N. Kawai, J. N. Bregman, and M. Matsuoka. cNov 


89, 4p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 957-960. 


Simultaneous multiwavelength observations of BL La- 
certae were performed on two occasions separated by 
one month in June and July 1988. The radio, submilli- 
meter, infrared, optical, ultraviolet, and X-ray wave 
bands were investigated. The results on the wideband 

photon spectra, show that the X-ray flux lies above the 
extension of radio-ultraviolet continuum. The slope of 
the X-ray — is flatter than that at optical-ultravio- 


ry regimes, and | index is between 0.7 and 
earlier observations indicates 

thet the X-ray flux is correlated with submillimeter 

band. 
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N90-25887/2/GAR 


(Order as N90-25841/9/GAR, PC — 


National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Search for iron Features in the Exosat Spectral 


Sane 
< . Leighly, K. A. Pounds, and T. J. Turner. cNov 


9, 7p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 961-967. 


The results of the — for iron features performed 
on 40 of the 48 EXOSAT spectral survey sources are 
discussed. In thrirteen of the sources the spectral fit 
was improved by the inclusion of an iron emission line 
at approximately 6.5 keV. In three of these, an ionized 


absorption edge improved the spectral fit. In one 
source, the spectral fit was improved by the addition of 
a cold iron absorption edge at approximately 7.1 keV. 
Line equivalent widths are not well determined. A 


8 


face on host Seles. 
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N90-25888/0/GAR 

(Order as N90-25841/9/GAR, PC An 
Montana State Univ., Bozeman. 
— Positron Pair Winds and the Eddington 

imi 

K. M. Leighly, and S. Tsuruta. cNov 89, 5p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn ony the X Ray Back- 
ground p 969-973. Sponsored Washington. 


The dynamics of pair winds in the aun of the 
central engine of Active Galactic Nuclei (AGN) are in- 
vestigated assuming super Eddington accretion onto 
black holes. If the accretion is assumed to be spheri- 
cally symmetric with the accreting matter occurring in 
discrete cool blobs, and pairs are produced by a 
nonthermal mechanism, these pairs are blown out by 
radiation pressure if the coupling between the pairs 
and accreting blobs is not complete. The ony also 
determines the escaping luminosity. If the maximal 
coupling constraint is relaxed, then a qualitative pd 
ment shows that the classical E limit 
exceeded. When the pairs are considered to be nonin- 
teracting particles, the outflow is optically thin. Frame 
dependent effects are considered. Equations are de- 
rived considering pair production in the rest frame of 
the wind and also in the rest frame of the 

cool blobs. The hydrodynamic equations are integrat- 
ed numerically. 


102,731 
N90-25889/8/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


A03 
Rarer Univ. (Germany, F.R.). Astronomisches 


Hard X ray Observations of AGN. 

M. Maisack, E. Kendziorra, B. Mony, R. Staubert, and 
S. Doebereiner. cNov 89, 5p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 975-979. 


Preliminary spectral results of hard X-ray observations 
(20 to 200 keV) of Active Galactic Nuclei (AGN) are 
presented. The observations were with the 
High Energy X-ray Experiment (HEXE) instrument of 
the Kvant module docked to the Soviet Space Station 
Mir. Three AGNs were observed: 3C 273, Cen A and 
NGC 4151. Power law fits to the data gave the follow- 
ing results: for 3C 273, the photon index was 1.49 + or 

11, the intensity was (6.93 + or - — x 0.00001 
photons/sq cm sec keV. For CenA best fit photon 
ab omaume, eatg y pag aga 2 ath sm ring he a year 
apart. The intensity increased by a factor of at least 1.7 
between the two observations. For NGC 4151, no 
change in spectral shape was found Novem- 
ber 1987 and January 1989. A common fit gave the 
photon index of 1.54 + or - 0.11. The intensity can 
only be determined for the November 87 data. 50 
keV intensity was found to be (5.72 + or - 0.29) x 
0.00001 photons/sq cm sec keV. 


102,732 
N90-25890/6/GAR 
(Order as N90-25841/9/GAR, PC ae 


Milan Univ. (Italy). Ist. di Fisica. 
Thermal onization in Accretion Disks. 

L. Maraschi, and S. Molendi. cNov 89, 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 981-984. 


The standard model of an accretion disk is considered. 
The temperature in the inner region is computed. It is 
assumed that the radiated power derives from comp- 
tonized photons, produced in a homogeneous 

temperature plasma, supported by radiation pressure. 
The photon production mechanisms are purely ther- 
mal. Three different approximations for the effects of 
comptonization on the energy loss are used. The maxi- 
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N90-25891/4/GAR 
(Order as N90-25841/9/GAR, PC — 
ee of Physical and Chemical Research, Saitama 
Xray Spectra hgoeee in amauchi, and L Piro, eNow 8 
L. Piro. cNov 89, 
M. Matmuoka, M.YamauZhy ard Symposium on Two Topics in 


X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 985-989. 


02, 
N90-25892/2/GAR 

(Order as N90-25841/9/GAR, PC —_ 
Rome Univ. (Italy). Ist. di Astronomico. 

x Polarization of the Reprocessed Emission 
from Accretion Disk in Seyfert Galaxies. 

G. Matt, E. Costa, G. C. Perola, and L. Piro. cNov 89, 


In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 991-993. 
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polarization of the reprocessed component alone is 
ond is seperately an pesaant tor an edge-on deh 
eee a 


strong 
energy, ee ee ee 
energies greater than 30 keV. The spectrum is in 
agreement with Ginga observations of Seylert galax- 
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Northwestern Univ., Evanston, IL. 
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Calculations of the Compton scattering interaction be- 
tween an ultrarelativistic and a thermal radiation 
field, inan Active Galactic Nucei (AGN), are preset 
ed. This ting ultrar. 
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The requirement that the luminosity of the hard X-ray 
component must exceed the total power in the associ- 
ated jet is considered. 


102,736 
N90-25894/8/GAR 
(Order as N90-25841/9/GAR, PC AIs/MF 


Consiglio Nazionale delle Ricerche, Milan (Italy). Ist. tak 
Fisica Cosmica. 

Constraints on the High Energy Properties of 
Active Galactic Nuclei. 

S. Mereghetti. cNov 89, 3p 

in Esa, 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1001-1003. 


Information on the statistical properties of the high 
——. emission from Active Galactic Nuclei (AGN’s) 

derived assuming that they contribute to the 
Cosmic Diffuse Background (CDB) in the 200 keV to 
20 MeV energy range. Gamma-ray number-flux rela- 
tions for AGN’s are computed. They are based on their 
X-ray luminosity function, and different assumptions on 
their spectral shape and cosmological evolution are 
made. The limit on their integrated emissivity poses 
some constraints on the possible spectral shape and 
evolution of AGN’s at hard X-ray/gamma-ray energy. 
The derived constraints are discussed. 


102,737 
N90-25895/5/GAR 
(Order as N90-25841/9/GAR, PC —— 


Osservatorio Astronomico, Palermo =... 
Spatial and tral Features of Soft ise X Ray 
Background by the Einstein Observatory. 

G. Micela, F. R. Harnden, R. Rosner, S. Sciortino, 
and G. S. Vaiana. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1005-1010. Sponsored in Part by NASA, 
Washington; Cnr, Italy; Italian Ministry of Public Educa- 
tion; Italian Space Agency; and Smithsonian Institu- 
tion. 


A survey of the diffuse soft X-ray background as seen 
directly by the Einstein Observatory Imaging Propor- 
tional Counter (IPC) is presented. A source free region 
of the detector 1 by 1 degree field is used. The back- 
e round in the 0.16 to 3.5 keV spectral region is viewed. 

he data covers roughly 5 percent of the sky, with 
some bias in coverage towards the galactic plane. The 
moderate energy resolution of the IPC enables the 
characterization and the production of maps of the 
background as a function of energy within the Einstein 
passband. The results are compared with previous ob- 
servations of the diffuse X-ray background. The impli- 
cations for galactic structure and for the soft compo- 
nent of the extragalactic X-ray background are dis- 
cussed. 


102,738 
N90-25896/3/GAR 
(Order as N90-25841/9/GAR, PC —— 
03) 
on. of Physical and Chemical Research, Saitama 
japan). 
Effect of X ray Spectra of Seyfert Galaxies on the 
Cosmic X ray ground. 
K. Morisawa, M. Matsuoka, F. Takahara, and L. Piro. 
cCNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1011-1016. 


Ginga observations of five Seyfert 1 galaxies revealed 
that their X-ray spectra have an absorption like feature 
at the energy of several to 10 keV. This feature is prob- 
ably explained by the absorption of very thick cold 
matter, covering about half of the central source. It is 
found that the superposition of such spectra can repro- 
duce the 3 to 100 keV spectrum of the cosmic X-Ray 
Background (XRB) provided that the spectra of Seyfert 
galaxies have an exponential cut off around 100 keV. If 
all Seyfert galaxies and quasars have such spectra 
and undergo the same cosmological evolution, the ob- 
served log N-log S relation of Active Galactic Nuclei 
(AGNs) and the intensity and fluctuation of the XRB, 
can be explained 
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N90-25897/1/GAR 
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Iilinois Univ. at tg oe oe 
Spherical Accretion with | Pair Production 


89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1017-1020. 


New self-consistent solutions of spherical accretion 
onto black holes with si pet pair productions in 
Active Galactic Nuclei (AGN) are found. The maximum 
pair density is a few times that of the ionized electrons. 
Relativistic hydrodynamic equations, radiation moment 
equations, and pair continuity equations are integrated 
iteratively. The radiation generated by the matter in- 
clude the pairs controls, the thermal and dynamical 
structure of the flow. New solutions have approximate- 
ly 10 to 100 times higher luminosities than the corre- 
sponding solutions with negligible pair productions. 


102,740 
N90-25898/9/GAR 
(Order as N90-25841/9/GAR, PC aha ~3 
one Univ. (England). X-Ray Astronomy Group. 
X ray Spectrum of MCG-6-30-15. 
K. Nandra, K. A. Pounds, G. C. Stewart, |. M. 
George, and A. C. Fabian. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1021-1026. 


EXOSAT and Ginga observations of the type | Seyfert 
galaxy MCG-6-30-15 revealed a complex picture of the 
X-ray spectrum. The soft excess found in the first 
EXOSAT observation was confirmed in the spectral 
analysis of the EXOSAT long-look data. Evidence for 
iron features arising from cold material close to the nu- 
cleus is obtained. The iron features were confirmed by 
the Ginga LAC. The X-ray observations provide good 
evidence for an accretion disc in MCG-6-30-15 which 
presents a signature both in the soft band and around 
7 keV where measurable iron features are produced. 
There is also evidence for a possible warm absorber 
around the central source. 


102,741 
N90-25899/7/GAR 
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03) 
University Coll., London (England). Dept. of Physics 
and woe me 
Optical Feii Emission and the BLR Structure in 


P. T. Obrien, and W. Zheng. cNov 89, 5p 

Contracts NSF Ril-86-10669, NATO-88-131 

In Esa, the 23RD Eslab Symposium on Two Topics in 

X Ray Astronomy. Volume 2: Agn and the X Ray Back- 

cos p 1027-1031. Sponsored in Part by Science 
esearch Council, England. 


The relation that objects with flat soft X-ray spectra 
have weak optical Fe || emission is not confirmed for a 
sample of 34 Quasi Stellar Objects (QSOs). Objects 
with strong optical Fe |i emission have narrow H beta 
lines. This trend is much weaker with Ly alpha. These 
relations imply that the Fe II and H beta lines arise from 
gas in a different geometrical arrangement to that 
ae Ly alpha, possibly in the form of an accretion 
disk. Models of the Broad Line Region (BLR) in QSO 
are considered. 


102,742 
N96-25900/3/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
03) 


Space Telescope Science Inst., Baltimore, MD. 

X ray Constraints on the Beaming Hypothesis for 

BL Lacertae ana 

P. Padovani, and C. M. Urry. cNov 89, 4p 

Contract NAG5-1034 

In Esa, the 23RD Eslab Symposium on Two Topics in 

X Ray Astronomy. Volume 2: Agn and the X Ray Back- 

= p 1033-1036. Sponsored in Part by Montedison 
ellowship. 


BL Lacertae objects may be Fanaroff-Riley type | (FR 
|) galaxies with a relativistic jet roughly parallel to the 
line of sight. The ratio of parent objects (FR Is) to 
beamed objects (BL Lacs) depends only on the jet ve- 
locity. Recently this ratio become observable. X-ray- 
flux-limited samples are used to demonstrate the via- 
bility of the beaming hypothesis. In the process, the X- 
ray luminosity functions of FR | galaxies and BL Lac 
objects are derived. Their respective contributions to 
the cosmic X-ray background radiation are calculated. 
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N90-25901/1/GAR 
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3) 
Barcelona Univ. (Spain). Dept. de Fisica de l’Atmos- 
fera, Astronomia i Astrofisica. 
Iron Abundance Gradient in the intracluster 
Medium of Perseus: A Galactic Wind Model. Appli- 
cation to Other Clusters. 
J. Pastor, R. Canal, and B. Sanahuja. cNov 89, 6p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1037-1042. 


A radial gradient of the iron abundance was measured 
in the central part of Perseus cluster. A numerical 
model for the chemical evolution of the intracluster gas 
of Perseus is presented. It predicts this gradient, based 
on metal enrichment of the primordial gas by winds 
from cluster galaxies. The model is applied to Coma 
and to other four clusters. The pa or the ab- 
sence of an iron gradient in their central parts is pre- 
dicted. No gradient is predicted for Coma. For the 
other three clusters the models shows that a gradient 
is likely provided that the quotient of the respective M/ 
L ratios for elliptical and for lenticular galaxies be not 
exceedingly high. 


102,744 


N90-25902/9/GAR 
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Harvard-Smithsonian Center for Astrophysics, Cam- 
bridge, MA 

Comparing Measurements of AGN X ray 

with the Shape of the Diffuse X ray Background 


Spectrum. 
D. A. Schwartz, Y. Qian, and W. H. Tucker. cNov 89, 
7 


p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1043-1049. 


Einstein Imaging Proportional Counter (IPC) spectra of 
quasars are analyzed using alternatives to the canoni- 
cal power law shape. It is found that either a log-Gaus- 
sian or a power law plus thermal bremsstrahlung 
shape gives fits which are equally good. For 33 qua- 
sars previously analyzed a chi-squared test requires 
the addition of an extra parameter, producing energy 
dependent curvature to the power law index. The 
mean values of the parameters found are close to a 
critical region defined by Schwartz and Tucker. The 
Einstein spectral measurements provide new, inde- 
pendent evidence that Active Galactic Nuclei (AGN) 
are the significant source of the X-ray background. 


102,745 
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Warsaw Univ. (Poland). Astronomy Center. 

Variability of the Continuum Emission of GQ 
Comae. 

A. Siemiginowska. cNov 89, 2p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1051-1052. 


The optical/UV part of the spectrum of GQ Comae 
(1202+ 281) is analyzed. It is accepted that the opti- 
cal/UV/soft X-ray big bump in Active Galactic Nuclei 
(AGN) spectra is caused by the thermal radiation from 
an accretion disc. Attributing the observed variability in 
AGN spectra to the accretion disc instabilities, both 
the continuum shape and variability of GQ Comae can 
be explained. Constraints on some model parameters 
are established. 
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yom Inst. of Fundamental Research, Bombay (India). 
X ray Spectrum and Variability of Mrk 509 as Ob- 

cones with EXOSAT and Ginga 

K. P. Singh, N. J. Wester: oar H. W. Schnopper, H. 

Awaki, and Y. Tawara. cNov 89, 6p 

In Esa, the 23RD Eslab Symposium on Two Topics in 

X Ray Astronomy. Volume 2: Agn and the X Ray Back- 

ground p 1053-1058. 


Fea HeOMOTATFeEesZomesH 


zs 


QoQ xTtTOoOwooe w 


=a ~mosoneooo 4 


3 mo oo 


ee ee ee ee lh 


The my hy curves and ‘a of Mrk 509 are pre- 
sented. Data from the EX T archives and two ob- 
servations with the Ginga satellite are used. Both the 
EXOSAT ME data and the Ginga data show continu- 
ously varying X-ray intensity. The Ginga observations 
show an increase in the first observation and a de- 
crease in the second observation on a timescale of 
hours. The maximum variation observed is approxi- 
mately equal to 30 percent. The X-ray source was 
brighter in 1988 than in 1983, with the maximum on 
October 8, 1988. The EXOSAT LE + ME X-ray spectra 
are best fit bya law with gamma approximately 
equal to 1.9 a variable component below 1 keV. 
The spectra observed with the Ginga are best fit by 
gamma approximately equal to 1.7 for E equal or 
greater than 3 keV and a steeper component below 3 
keV. A line feature near 6 keV is observed with Ginga. 
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SK Sknn Skinner, —w® C. G. Hanson. cNov 89, 6 
. Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1059-1064. 


The observations made by an X-ray telescope, flown 
on the Spacelab-2 Mission, of a number of clusters of 
galaxies are presented. Spectrally resolved images of 
a 6 degree square field of view in an energy range 2.5 
to 32 keV were obtained. A number of serendipitous 
sources were detected. One such source is identified 
with NGC4388, a galaxy in the Virgo cluster, classified 
optically as a 2 Seyfert. The hard X-ray spectrum 
indicates a high luminosity coupled with a high column 
density. A detection of faint broad wings to the H alpha 
“ ests that the galaxy should be reclassified as 
NELG. Observations restricted to the energy range 
= incidence telescopes such as Einstein and 
ISAT may give a misleading impression of the lumi- 
ale function of Active Galactic Nuclei (AGN). 
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N90-25906/0/GAR 

(Order as N90-25841/9/GAR, PC Aon) 
Nagoya Univ. (Japan). Dept. of sonenra. 
Search for La Scale Extended use X Ray 
Emission from Coma-A 1367 Su; luster. 
Y. Tawara, M. Kawada, S. Takano, K. Koyama, and 
H. Awaki. cNov 89, 3p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1065-1067. 


The absolute surface brightness around the Coma- 
A1367 supercluster region is measured on board 

ja. Data obtained by the scanning observation was 
pe and discrete sources of down to 0.2 mCrab 
were selected. For the residual sky without resolved 
sources, the surface brightness distribution was ana- 
lyzed. The data is compared with the fluctuation 
caused by the emission from unresolved —- 
sources eps previously known log N-log S 
relation. The result shows that these distributions are 
consistent with each other, showing that there is no 
Clear excess structure in the X-ray surface brightness 
of Coma-A1367 supercluster region. 


102,749 
N90-25907/8/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03 


) 
— Rijksuniversiteit (Netherlands). Sterrekundig 


agnetic Flare Model for X Ray Variability in Agn. 
M. , and J. ab Onn CNov 89, 3p 
In Esa, the 23RD Es! jposium on Two Topics in 
X Ray ‘Astronomy. Volume 2: 2: yon and the X Ray Back- 
ground p 1069-1071. Sponsored by Netherlands Foun- 
dation for Astronomical Peaewene and Netherlands Or- 
ganization for Applied Scientific Research TNO, Delft. 


A model to explain the observed, approximately 1/f, 

power spectrum of the X-ray variability in low luminosi- 
ty Seyfert is . The model involves 
a current carrying mass filament in the corona of an 
accretion disk. Using arguments similar to the ones for 
solar flares, the amount of magnetic energy which can 
be stored inside the tube is estimated. The equilibrium 


configuration of the tube is studied. It is concluded that 
magnetic flares can occur and the tube will subse- 
quently break up. The kinetic energy of particle beams 
which result from this flare process is determined. In- 
verse Compton loss times and emitted power from the 
beams are calculated and they seem to fit the observa- 
ba — means of verification of the model are 
indicated. 


102,750 
N90-25908/6/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 


A03) 
Geneva Observatory (Switzerland). 
Neutral Column Density and Soft Excesses in 
Active Galactic Nuclei. 
R. Walter, and T. J. Courvoisier. cNov 89, 4p 
In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1073-1076. 


The hard X-ray spectrum of Active Galactic Nuclei 
(AGN) is described with a powerlaw and a low energy 
cold absorption. Additional soft X-ray photons are also 
observed in the spectra. It is shown that a separate 
soft X-ray component cannot compensate the absorp- 
tion by a very large column density cloud completely 
covering the hard X-ray powerlaw. The maximum 
column density is less than 10 to the 23rd power/sq 
cm for a large class of soft component models if the 
hard X-ray source is totally covered. This implies a non 
spherical geometry for the broad line region or a com- 
plicated de a to describe the X-ray spectra of AGN 
with at least two emission components partially cov- 
ered by a large column density absorber. 


102,751 
N90-25909/4/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Danish Space a Inst., Lyngby. 
ee AGNs with Xspect/Sodart in 


N. J. Westergaard, H. U. Norgaard-nielsen, C. Budtz- 
jorgensen, and H. W. Sch . CNov 89, 3; 

In Esa, the 23RD Eslab Symposium on Two opics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1077-1079. 


The Xspect/Sodart telescope system on board the 
Soviet mission Spectrum-X scheduled for launch in 
1993 is designed for high throughput at 7 keV. One of 
the two telescopes will be equipped with an objective 
crystal trometer with a spectral resolution of 
about 5 eV at the 6.7 keV iron line. The prime broad 
band spectrometer is a solid state pixel detector with 
resolution of 150 eV which allows good iron line detec- 
tion for a large number of Active Galactic Nuclei 
(AGN). Position sensitive gas detectors are included. 


102,752 
N90-25910/2/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Soft X ray Excess in Einstein Quasar Spectra. 

B. J. Wilkes, J. Masnou, M. Elvis, J. Mcdowell, and 
K. Arnaud. cNov 89, 8p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1081-1088. 


The soft X-ray excess component is studied for a 
signal to noise limited subsample of 14 quasars from 
the WE87 sample observed with the Einstein Imaging 
Proportional Counter (IPC). Detailed analysis of the 
IPC data, combined with Einstein Monitor Pr 
Counter (MPC) data where possible, and use of accu- 
rate galactic N sub H values allows estimation of the 
strength of any excess and improvement of con- 
<a on the spectral slope at higher X-ray energies. 
nificant excess in 9 of the 14 objects is found. It is 
a ined in all but one case to below 0.6 keV and vari- 
able in the two cases where there are multiple obser- 
vations. The relation of the soft excess to other contin- 
uum properties of the quasars is investigated. 


102,753 
N90-25911/0/GAR 
(Order as N90-25841/9/GAR, PC Aen) 


Leicester Univ. (England). X-Ray Astronomy Group. 


102,756 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


X ray Spectral index Variability in NGC 4151. 

ida SA Eat Spr ne 

n Esa, ymposium on Two Topics in 
X Ray ees Volume 2: Agn and the X Ray Back- 
ground p 1089- 1094. 


The results of seven 4" observations of the arche- 
‘ypal —' galaxy, NGC 4151 are discussed. The 
Ginga measurements have allowed variations in 
the . need men anaes 
seg ‘om in intrinsic 
spectral index variability is investigated. It is found 
that the Ginga data above 4 keV require the photon 
spectral to vary between 1.4 and 1.7, depending on the 
X-ray luminosity of the source. The results of numerical 
calculations of the time behavior of the X- 
ray spectrum are presented. The assumption that the 
X-ray power law is produced by Compton scattering of 
UV photons on relativistic electrons, which are mono- 
energetically injected into the source region, is made. 
The observed flux-index correlation can be repro- 
duced for a modest change in electron compactness 
only for a restricted range in input parameters. 


102,754 
N90-25912/8/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


pe eg ng lai 
oS the Continuum of AGN end the X ray 


A. C. ground. cNov 89, 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ra y Astronomy. Volume 2: Agn and the X Ray Back- 
oon p 1097-1104. 


Sempunateintnaiiinatienniianmiasion 
Active Galactic Nuclei (AGN) are reviewed. The optical 
continuum is shown to originate from a larger region to 
the X-ray emission region. Rapid X-ray variability sug- 
= a central engine involving a 
ee 
the production and reprocessing of the hard continu- 
um, Gen Guat culo Stak yor enaboleea. The observed 
continuum is modified by an iron emission line and a 
reflection hump above approximately 10 keV. An anni- 
hilation hump may be found by the next generation of 
a X-ray instruments. Sources in which the reflection 
— dominates may produce the X-Ray Background 
OF ). The een of tg reflected by cold matter 
in sources at redshifts of 1 to 2 is a remarkably 
to the XRB spectrum above 10 keV. Quasi Beeler On 
jects (QSO) can produce the XRB above 3 keV. 


102,755 
N90-25913/6/GAR 
(Order as N90-25841/9/GAR, PC ey“ MF 
03) 


National Aeronautics 
Greenbelt, MD. Goddard ll light Center. 
= SSS+MPC of Seyfert Type 


S. S. Holt, T. J. Turner, R. F. Mushotzky, and K. 
Weaver. cNov 89, 

In Esa, the 23RD 'Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1105-1110. 


The so. oe of 27 Seyfert galaxies measured 
with the Solid State Spectrometer (SSS) onboard the 
Einstein Observatory is investigated. This new investi- 
tion features the utilization of simultaneous data 
‘om the Monitor Proportional Counter (MPC) and 
automatic correction for systematic effects in the SSS. 
The new results are that the best-fit single power law 
indices agree with those previously reported, but that 
soft excesses are inferred for at least 20 percent of the 
measured spectra. The soft excesses are consistent 
with either an approximately 0.25 keV black body or 
Fe-L line emission. 


ice Administration, 


102,756 
N90-25914/4/GAR 
(Order as N90-25841/9/GAR, PC A18/MF 
A03) 


Oxford Univ. (England). 

X ray Variability of Active Galactic Nuclei. 

|. M. Mchardy. cNov 89, 14p 

In Esa, the 23RD Eslab Symposium on Two Topics in 
X Ray Astronomy. Volume 2: Agn and the X Ray Back- 
ground p 1111-1124. 


The EXOSAT Medium Energy (ME) — looks of 
Active Galactic Nuclei (AGN) are reviewed. A variety of 
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different types of behavior is seen, characterized by 

power spectra of different power law slopes. At high 
Coane all slopes are steeper than -1 and so high 
frequency power is not divergent. Some sources main- 
tain the same power spectral slope to lower frequen- 
cies but others gradually flatten and slopes near -1 are 
seen in the range 0.00001 to 0.0001 Hz. The variability 
is random, but not entirely scale-invariant. For sources 
with a strong soft Low Energy (LE) component there is 
a good correlation between the short timescale ME 
and LE lightcurves. There is a rough inverse correla- 
tion between luminosity and normalized variability am- 
plitude implying that luminosity depends mainly on 
central mass, rather than just on accretion rate 


102,757 
N96-26731/1/GAR PC A03/MF A01 
California Inst. of Tech., Pasadena. 

Submillimeter and Millimeter Observations of 
Solar System Objects. 

Final Technical Report, 1986 - 198: 

D. O. Muhleman. 7 Jul 90, 13p NAS 1.26:186636, 
NASA-CR-186636 

Contract NGL-05-002-114 


Microwave spectroscopy of solar system objects was 
supported. It necessarily involves millimeter and sub- 
millimeter wavelengths where rotational transitions 
reside. The existing national facilities are at OVRO, the 
12-meter at Kitt Peak, UC array at Hat Creek, the Cal- 
tech CSO on Mauna Kea, and the 14-meter at the 
Univ. of Massachusetts, near Amherst. The group 
used all of these instruments in the last year except 
the Univ. of Massachusetts 14-meter. This wavelength 
range (0.3 to 3 mm) is about to enjoy an explosion of 
interest as submillimeter receivers become better and 
easier to use. This region of the spectrum is rich in 
transitions of molecules that exist in the planetary at- 
mospheres which can be studied for temperature- 
pressure profiles, wind tracers, and atmospheric 
chemistry. The list of solar system objects that have 
been recently addressed with these techniques in- 
clude: (1) Venus: CO studies of T-P profiles, winds, and 
photochemistry; SO2 detections; Continuum mapping 
remains to be done at 1 mm; (2) Earth H2O, CO, NO, 
NO2, O(18)O, etc. as a test bed for other atmos- 
pheres; (3) Mars: H2O, CO, O(18)O studies of T-P pro- 
files, winds (fall of 1990), and photochemistry; (4) 
Saturn: Same as Jupiter plus submillimeter and milli- 
meter mapping of the “= system; (5) Uranus and Nep- 
tune: Continuum thermal mapping; and (6) Titan: CO, 
HCN, and HC3NT-P information and photochemistry. 
Recent results are given. 


102,758 
N90-26734/5/GAR 
Princeton Univ., NJ. 
Comment on High Resolution Simulations of 
Cosmic Strings. 1: Network ree 
N. Turok, and A. Albrecht. Mar 90, 7p NAS 
1.26:186606, FERMILAB-PUB- 90/53-A, NASA-CR- 
186606 
Contracts NAGW-1340, NSF PHY-80-19754 
= in part by DOE and the Alfred Sloan Foun- 
ation. 


Comments are made on recent claims (Albrecht and 
Turok, 1989) regarding simulations of cosmic string 
evolution. Specially, it was claimed that results were 
dominated by a numerical artifact which rounds out 
kinks on a scale of the order of the correlation length 
on the network. This claim was based on an approxi- 
mate analysis of an interpolation equation which is 
solved herein. The typical rounding scale is actually 
less than one fifth of the correlation length, and com- 
parable with other numerical cutoffs. Results confirm 
previous estimates of numerical uncertainties, and 
show that the approximations poorly represent the real 
solutions to the interpolation equation. 


PC A02/MF A01 


102,759 

N90-26737/8/GAR PC A03/MF A01 
Yerkes Observatory, Williams Bay, WI. 

interstellar D1 Line at High Resolution. 

L. M. Hobbs, and D. E. Welty. 1990, 17p NAS 
1.26:184915, NASA-CR-184915 

Contract NAGW-1475 

Submitted for Publication. 


Observations at a resolving power or a velocity resolu- 
tion are reported of the interstellar D(sub 1) line of Na| 
in the spectra of gamma Cas, delta Ori, epsilon Ori, pi 
Sco, delta Cyg, and alpha Cyg. An echelle grating was 
used in a double-pass configuration with a CCD detec- 
tor in the coude spectrograph of the 2.7 m reflector at 
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McDonald Observatory. At least 42 kinematically dis- 
tinct clouds are detected along the light paths to the 
five more distant stars, in addition to a single cloud 
seen toward delta Cyg. The absorption lines oe in 
13 of the clouds are sufficiently narrow and unblended 
to reveal clearly resolved hyperfine structure compo- 
nents split by 1.05 km/s. An additional 13 clouds ap- 
parently show comparably narrow, but more strongly 
blended, lines. For each individual cloud, upper limits 
T(sub max) and (v sub t)(sub max) on the temperature 
and the turbulent velocity, respectively, are derived by 
fitting the observed lines with theoretical absorption 
profiles. 


102,760 

N90-26785/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Nonpotential Magnetic Fields at Sites of gamma 
Ray Flares. 

M. J. Hagyard, P. Venkatakrishnan, and J. B. Smith. 
1988, 18p NAS 1.15:103493, NASA-TM-103493 
Sponsored in Part by Afgl. 


The relation between the degree of nonpotentiality of 
photospheric magnetic fields and the occurrence of 
gamma ray flares is examined. The parameter delta 
phi (magnetic shear) and the strength of the magnetic 
field intensity are used as measures of the degree of 
nonpotentiality, where delta phi is defined as the angu- 
lar difference between the observed direction of the 
transverse component of the photospheric field and 
the direction of the potential field prescribed by the dis- 
tribution of measured photospheric flux. An analysis of 
the great flare of April 24 to 25, 1984 is presented as 
an example of this technique to quantify the nonpoten- 
tial characteristics of the pre-flare magnetic field. For 
this flare, which produced a large gamma ray event, 
strong shear and high field strengths prevailed over an 
extended length of the magnetic neutral line where the 
flare occurred. Moreover, the flare began near the 
area of strongest measured shear (89 to 90 deg). Four 
other flaring regions were analyzed; one of these pro- 
duced a moderate gamma ray event while the other 
three did not produce detectable gamma rays. For all 
four regions the flares were located in the area where 
the field was not nonpotential, regardless of the class 
of flare. The fields of the gamma ray flares were com- 
pared with those associated with the flares without 
gamma rays, and little distinction was found in the 
degree of magnetic shear. The major difference is 
seen in the extent of the sheared field: for gamma ray 
events, the field is sheared over a longer length of the 
neutral line. 


102,761 

N90-27562/9/GAR PC A15/MF A02 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Carbon in the Galaxy: Studies from Earth and 


Space 

J.C. Tarter, S. Chang, and D. J. Defrees. Apr 90, 
350p NAS 1.55:3061, A-90031, NASA-CP-3061 
Meeting Held at Moffett Field, CA, 5-6 Nov. 1987. 


No abstract available. 


102,762 
N90-27563/7/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 
A02) 


California Univ., Los Angeles. 

Carbon in Primitive Meteorites. 

J. F. Kerridge. Apr 90, 18p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 3-20. 


No meteorites are truly primitive, in the sense of being 
pristine collections of interstellar grains or solar-nebu- 
lar condensates. Nonetheless, some chrondritic mete- 
orites have been so little altered by secondary proc- 
essing that they are commonly termed primitive and it 
is almost a definition of such chondrites that they con- 
tain significant quantities of carbon. Most of that 
carbon is of apparently local, i.e., solar-system, origin 
but a proportion that ranges from trace, in some cases, 
to minor, in others, is believed to be exotic, i.e., of cir- 
cumstellar or interstellar origin, and it is upon such ma- 
terial that researchers focus here. The nature of the 
meteoritic samples and the techniques used to ana- 
lyse them are briefly discussed and the observational 
record is surveyed. Clearly, the study of exotic carbon 
preserved in meteorites has been informative about 
sites of nucleosynthesis, processes of nucleation and 


growth of grains in stellar outflows, grain survival in the 
interstellar medium, and many other topics of astro- 
physical significance. Much more work, particularly of 
an interdisciplinary nature remains to be done, howev- 
er. 


102,763 
N90-27564/5/GAR 
(Order as N90-27562/9/GAR, PC A1 , MF 
02) 


Washington Univ., Seattle. 

Carbon in Comet Dust. 

D. E. Brownlee. Apr 90, 5p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 21-25. 


The association of Halley particle results with data 
from existing meteoritic materials that can be analyzed 
in the laboratory is discussed. Comet samples must 
exist in present collections of meteoritic materials and 
the Halley results provide clues for identifying them. 
Although it is not presently possible to positively identi- 
fy cometary meteorites or cometary interplanetary dust 
(IDP) sampies, it is possible to determine which materi- 
als are similar to Halley dust and which ones are dis- 
tinctly unlike Halley. The properties of these existing 
Halley-compatible samples provide insight into the 
possible properties of cometary material. Positive 
identification of meteoritic comet samples or direct 
samples returned from a comet nucleus would of 
course revolutionize our ability to study carbonaceous 
matter in comets. Modern analytical techniques are 
very powerful and it is possible to perform elemental, 
chemical, mineralogical and even limited isotopic anal- 
ysis on micron-size particles. There is an important 
synergism between the laboratory studies of collected 
samples and astronomical data from comets and inter- 
stellar grains. To fully interpret results there must be 
convincing methods for associating a particular class 
or classes of meteoritic material with comets. Ultimate- 
ly this will be done by direct comet sample return such 
as the Rosetta mission under development by ESA. At 
the present time the only links that can be made in- 
volve comparison with sample properties and measur- 
able properties of comets. Unfortunately there is at 
present no known unique property of cometary dust 
that allows its absolute identification in the laboratory. 
The results from Halley encounters and observation 
do provide much new information on cometary grains. 
The Halley grain compositions, density, size distribu- 
tion and scattering properties all provide a basis for 
future investigations. Other Halley properties such as 
the presence of polyoxymethylene and the 3.4um 
emission feature could play key roles for making con- 
vincing links in the future. 


102,764 
N90-27565/2/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 
A02 


Martin Marietta Aerospace, Denver, CO. Denver Div. 
Carbon-Rich Particles in Comet Halley. 

B. C. Clark. Apr 90, 10p 

Contract JPL-956214 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 27-36. 


The majority of particles detected in the coma of 
Comet Halley contain carbon atoms; many of these 
grains appear to consist preponderately or only of light 
elements. These light-element particles may be com- 

posed of organic compounds. Of the possible combi- 
colon of the elements hydrogen, carbon, nitrogen, 
and oxygen, numerous examples are found of particles 
containing the combinations (H,C,O,N), (H,C,N), 
(H,C,O), and (H,C). These results may bear on the 
recent detection of se ape et fragments, the 
observation of cyanojets (CN patterns consistent with 
release from solid particles), the possible presence of 
cpnerhnamenes or HCN polymer and the make- 
up of the CHON particles. If cometary matter could 
reach the surface of the earth without complete disrup- 
tion, these diverse organic and mixed particles could 
create unique microenvironments, possibly with signifi- 
cant or even pivotal prebiotic chemical activity. Here a 
speculative insight into possible relationships between 
carbon in comets and carbon in life is given, as well as 
a brief overview of on-going analysis of data from the 
highly successful Particle Impact Analyzer (PIA) exper- 
iment flown on the Giotto spacecraft for the flyby of 
Comet Halley (development and implementation of 
PIA was under the direction of J. Kissel of the Max 
Planck Institute for Kernphysik, Heidelberg). PIA is a 
time-of-flight analyzer which obtains mass spectra of 
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ions from individual particles impacting on a Pt-Ag foil 
target within the instrument. 


102,765 
N90-27566/0/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 


A02) 
California Univ., Los Angeles. 
Astronomical Observations of Solid Phase 


Carbon. 

M. Jura. Apr 90, 7p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 39-45. 


In the outer envelopes of red giants, when the gas 
cools sufficiently, molecules and solids form. Thermo- 
dynamically, the most stable molecule is CO, and it is 
usually assumed that all the available carbon and 
oxygen are consumed in the formation of this molecule 
(Salpeter 1977). If the carbon abundance is greater 
than the oxygen abundance, then the carbon left over 
after the formation of CO is available for solid grains. 
Because carbon is by far the most abundant species 
available for making solids in these environments, re- 
searchers anticipate that the grains are composed of 
nearly pure carbon in some form. The observations 
which can be used to infer the nature of this solid 
phase carbon are discussed. The observations of the 
dust around carbon-rich red giants are discussed. 
These results are then placed into their broader astro- 
physical context. 


102,766 
N90-27567/8/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 


A02) 
New Orleans Univ., LA. 
Survival of Carbon Grains in Shocks. 
C. G. Seab. Apr 90, 12p 
In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 47-58. 


Supernova shocks play a significant part in the life of 
an interstellar grain. In a typical 10 to the 9th power 
year lifetime, a grain will be hit by an average of 10 
shocks of 100 km s(sup -1) or greater velocity, and 
even more shocks of lower velocity. Evaluation of the 
results of this frequent shock processing is complicat- 
ed by a number of uncertainties, but seems to give 
about 10 percent destruction of silicate grains and 
about half that for graphite grains. Because of the fre- 
quency of shocking, the mineralogy and sizes of the 
grain population is predominately determined by shock 
processing effects, and not by the initial grain nuclea- 
tion and growth environment. One consequence of the 
significant role played by interstellar shocks is that a 
certain fraction (up to 5 percent) of the carbon should 
be transformed into the diamond phase. Diamond 
transformation is observed in the laboratory at thresh- 
old shock pressures easily obtainable in grain-grain 
collisions in supernova shocks. Yields for transforming 
graphite, amorphous carbon, glassy carbon, and other 
nearly pure carbon solids into diamond are quite high. 
Impurities up to at least the 10 percent level (for 
oxygen) are tolerated in the process. The typical size 
diamond expected from shock transformation agrees 
well with the observed sizes in the Lewis et al. findings 
in meteoritic material. lsotropic anomalies already con- 
tained in the grain are likely to be retained through the 
conversion process, while others may be implanted by 
the shock if the grain is close to the supernova. The 
meteoritic diamonds are likely to be the results of 
transformation of carbon grains in grain-grain colli- 
sions in supernova shock waves. 


102,767 
N90-27568/6/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 


02) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Carbon Stardust: From Soot to Diamonds. 
A. G. G. M. Tielens. Apr 90, 53p 
In Its Carbon in the alaxy: Studies from Earth and 
Space p 59-111. Prepared in cooperation with Califor- 
nia Univ., Berkeley. 


The formation of carbon dust in the outflow from stars 
and the subsequent evolution of this so called stardust 
in the interstellar medium is reviewed. The chemical 
and physical processes that play a role in carbon star- 
dust formation are very similar to those occurring in 
sooting flames. Based upon extensive laboratory stud- 
les of the latter, the structure and physical and chemi- 
cal properties of carbon soot are reviewed and possi- 


ble chemical pathways towards carbon stardust are 
discussed. Grain-grain collisions behind strong inter- 
stellar shocks provide the high pressures required to 
transform graphite and carbon grains into 
diamond. This process is examined and the pr oe 
of shock-synthesized diamonds are reviewed. Finally, 
the interrelationship between carbon stardust and car- 
bonaceous meteorites is briefly discussed. 


102,768 
N90-27569/4/GAR 
(Order as N90-27562/9/GAR, PC AIS/ME 
02 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Interstellar Grain Chemistry and Organic Mole- 


cules. 

L. J. Allamandola, and S. A. Sandford. Apr 90, 34p 

In Its Carbon in the Galaxy: Studies from Earth and 
Space p 113-146. 


The detection of prominant infrared absorption bands 
at 3250, 2170, 2138, 1670 and 1470 one 1) (3.08, 
4.61, 4.677, 5. 99 and 6.80 micron m) associated with 
molecular clouds show that mixed molecular (icy) grain 
mantles are an important component of the interstellar 
dust in the dense interstellar medium. These ices, 
which contain many organic molecules, may also be 
the production site of the more complex organic grain 
mantles detected in the diffuse interstellar ium. 
Theoretical calculations employing gas phase as well 
as grain surface reactions predict that the ices should 
be dominated only by the simple molecules H20, 
H2CO, N2, CO, 02, NH3, CH4, — CH3OH, and 
their deuterated counterparts. However, spectroscopic 
observations in the 2500 to 1250 cm(- 1)(4 to 8 micron 
m) range show substantial variation from source reac- 
tions alone. By comparing these astronomical spectra 
with the spectra of laboratory-produced analogs of 
interstellar ices, one can determine the composition 
and abundance of the materials frozen on the grains in 
dense clouds. Experiments are described in which the 
chemical evolution of an interstellar ice analog is de- 
termined during irradiation and subsequent warm-up. 
Particular attention is paid to the types of moderately 
complex organic materials produced during these ex- 
periments which are likely to be present in interstellar 
grains and cometary ices. 
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California Univ., Berkeley. 

Carbon Chemistry of Circumstellar Envelopes. 

J. H. 1: Apr 90, 11p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 147-157. 


The chemical composition of envelopes surrounding 
cool evolved stars, as determined from microwave 
spectroscopic observations, is reviewed. Emphasis is 
placed on recent observations with the new large mm- 
wavelength telescopes and interferometer arrays, and 
on new theoretical work, especially concerning ion- 
molecule chemistry of carbon-bearing in these enve- 
lopes. Thermal (as opposed to maser) emission lines 
are discussed. Much oy ce has been made in the 
past few years in the theoretical understanding of 
these objects. It is already clear, however, that obser- 
vations with the new generation of mm-telescopes will 
require substantial improvements in the theoretical 
models to achieve a thorough understanding of the 
data now becoming available. 
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California Inst. of Tech., Pasadena. 

Carbon Chemistry in Dense Molecular Clouds: 
and Observational Constraints. 

G. A. Blake. Apr 90, 21p 

In NASA, Ames Research Center, Carbon in the 

Galaxy: Studies from Earth and Space p 159-179. 


For the most part, gas phase models of the —_ 
of dense molecular clouds predict the indances o 

simple species rather well. However, for larger ad 
cules and even for small systems rich in carbon these 
models often fail spectacularly. Researchers present a 
brief review of the basic assumptions and results of 
large scale eg of the carbon chemistry in dense 
molecular clouds. Particular attention is to the influ- 
ence of the gas phase C/O ratio in molecular clouds, 
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tectability of small carbon chains and rings to much 
heavier species. 


102,771 
N90-27572/8/GAR 
(Order as N90-27562/9/GAR, PC hart 


California Inst. of Tech., Pasadena. 

by, Cll, and CO as Tracers of Gas Phase Carbon. 
J. Keene. Apr 90, 16p 

In NASA, Ames Research Center, Carbon i 
Galaxy: Studies from Earth and Space p 181- 196. 


In the dense interstellar medium, we find that about 20 
carbon 


gi is widespr throughout 

as is :C(sub 1). C(sub II) has only been observed near 
bright star-formation r so far because of its . 
excitation energy. F from ultraviolet sources it 
may be less abundant. Altogether we have accounted 
for about 1/3 of the total carbon abundance associat- 
ed with dense molecular clouds. Since the other gase- 
ous forms are thought to have negligible abundances, 
the rest of the carbon is probably in solid form. 
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Rice Univ., Houston, TX. 
Down-to-Earth 


R. E. Smalley. Apr 90, 46p 
In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 199-244. 
Sponsored in Part by NSF and by the Robert a. Welch 
Foundation. 


stable due to its perfect symmetry, all other even-num- 
bered carbon clusters in the 32 to 100+ atom size 
Sa Oe a 

These species are interpreted as —— —— 
= products in condensation of carbon 

apor involving spiraling graphitic noun. The preva- 
He of C(sub 60) in Losrwagenied carbon vapors 
and sooting flames suggests that it may be formed 
readily whenever carbon condenses. Such ready for- 
mation and extraordinary stability may have substantial 
astrophysical implications. 
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Minnesota Univ., Minneapolis. 
Electronic and Molecular Structure of Carbon 
Grains. 


J. Almloef, and H. Luethi. Apr 90, 14p 

Contract NSF pe se 

In NASA, Ames Research Cen Carbon in 
Galaxy: Studies from Earth and jenn p 245-258. 


Clusters of carbon atoms have been studied with 
large-scale ab initio calculations. Planar, single-sheet 
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graphite fragments with 6 to 54 atoms were investigat- 
ed, as well as the spherical C(sub 60) Buckminsterful- 
lerene molecule. Polycyclic aromatic hydrocarbons 
(PAHs) have also been considered. Thermodynamic 
differences between diamond- and graphite-like grains 
have been studied in particular. Saturation of the pe- 
ripheral bonds with hydrogen is found to provide a 
smooth and uniform convergence of the properties 
with increasing cluster size. For the graphite-like clus- 
ters the convergence to bulk values is much slower 
than for the three-dimensional complexes. 
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Pennsylvania State Univ., University Park. 

Unifying re of Gas-Phase Formation and 
Growth of PAH, Soot, Diamond and Graphite. 

M. Frenklach. Apr 90, 15p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 259-273. 
Sponsored in Part by NASA, Lewis Research Center 
and by Onr. 


A variety of seemingly different carbon formation proc- 
esses -- polycyclic aromatic hydrocarbons and dia- 
mond in the interstellar medium, soot in hydrocarbon 
flames, graphite and diamond in plasma-assisted- 
chemical vapor deposition reactors -- may all have 
closely related underlying chemical reaction mecha- 
nisms. Two distinct mechanisms for gas-phase carbon 
growth are discussed. At high temperatures it pro- 
ceeds via the formation of carbon clusters. At lower 
temperatures it follows a polymerization-type kinetic 
sequence of chemical reactions of acetylene addition 
to a radical, and reactivation of the resultant species 
through H-abstraction by a hydrogen atom. 
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Sussex Univ., Brighton (England). School of Chemistry 
and Molecular Sciences. 
Formation and Structure of Circumstellar and 
Interstellar Dust. 
H. W. Kroto. Apr 90, 10p 
In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 275-284. 


The intriguing abundance of long linear carbon chain 
molecules in some dark clouds and in circumstellar 
shells is still not well understood. Recent laboratory 
studies which have probed this problem indicate that 
when carbon vapor nucleates to form particles, linear 
chains and hollow cage molecules (fullerenes) also 
form at more-or-less the same time. The results have 
consequences for the formation, structures and spec- 
troscopic properties of the molecular and dust compo- 
nents ejected from cool carbon-rich stars. A most in- 
teresting result of the experimental observations re- 
lates to the probability that a third character in addition 
to the chains and grains, the C(sub 60) molecule prob- 
ably in the form of the ion C(sub 60)(sup +) in the less 
shielded regions, is present and perhaps responsible 
for some of the ubiquitously observed interstellar spec- 
troscopic features such as the Diffuse Interstellar Fea- 
tures, the 2170A UV Absorption or perhaps some of 
the Unidentified Infrared Bands. Further study of small 
carbon particles which form in the gas phase has re- 
sulted in the discovery that they have quasi-icosahe- 
dral spiral shell structures. The role that such species 
may play in the interstellar medium as well as that 
paved by C(sub 60) (or C sub 60 sup +) should soon 
be accessible to verification by a combination of labo- 
ratory experiment and astronomical spectroscopy. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
SIRTF: Probing the Dark Corners of the Galaxy. 
M. W. Werner, and D. S. Willoughby. Apr 90, 16p 
~~ Its Carbon in the Galaxy: Studies from Earth and 
Space p 287-302. 


The Space Infrared Telescope Facility (SIRTF) is 
planned for launch by NASA in the mid-1990’s. It will 
be a cryogenically-cooled observatory for infrared as- 
tronomy and will carry several focal plane instruments 
which will provide a wide capable of imaging, photomet- 
ric, and spectroscopic capabilities. SIRTF will build on 
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the scientific and technical progress of the successful 
IRAS mission and take the next step in the exploration 
of the Universe at infrared wavelengths. Most of the 
observing time during the five-to-ten year SIRTF mis- 
sion will be available to General Investigators, so there 
will be ample opportunities for the pursuit of problems 
ag from within the Space Life Sciences com- 
muni ere, a review is given of the capabilities of 
SIRTF for this style of investigation, using the study of 
carbon in the Galaxy as a specific example. The very 
high sensitivity of SIRTF’s spectrometers to diffuse 
emission will allow studies of carbon in both the gase- 
ous and solid phase in the interstellar medium and 
should be of particular importance for the identification 
of the carbon-bearing macromolecules believed to be 
responsible for the emission features identified in the 
near infrared. SIRTF will also carry out studies of a 
wide variety of evolved stars which are returning gas 
and solid phase carbon to the interstellar medium and 
contribute to our understanding of the carbon budget 
in the Galaxy. These studies in the area of galactic as- 
tronomy will be complemented by detailed investiga- 
tions of carbon-bearing compounds in solar system 
objects, including the surfaces of distant asteroids and 
cometary nuclei which are too faint to be studied in any 
other way. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Research Opportunities on the Space Station. 

G. Sy co we Apr 90, 6p 

In Its Carbon in the Galaxy: Studies from Earth and 
Space p 303-308. 


Two interdisciplinary facilities that have been pro- 
posed for the Space Station, the Gas-Grain Simulation 
Facility and the Cosmic Dust Collector Facility, are re- 
viewed. Both of these facilities provide opportunities 
for scientists interested in carbon related research to 
perform experiments in earth orbit. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Possible Presence of Interstellar PAHS in Meteor- 
ites and Interplanetary Dust Particles. (Abstract 


Only). 

,- — S. A. Sandford, and B. Wopenka. 
pr 

In Its Gatbon in the Galaxy: Studies from Earth and 

Space p 319-320. 


The Raman spectra of interplanetary dust particles 
(IDPs) collected in the stratosphere show two bands at 
about 1350 and 1600 delta cm(-1) and a broader fea- 
ture between 2200 and 3300 delta cm(-1) that are 
characteristic of aromatic molecular units with ordered 
domains smaller than 25A in diameter. This suggests 
that the carbonaceous material in IDPs may be similar 
to the polymeric component seen in meteorites, where 
this material is thought to consist of aromatic molecu- 
lar units that are randomly inter-linked by short aliphat- 
ic bridges. The features in the Raman spectra of IDPs 
are similar in position and relative strength to interstel- 
lar infrared emission features that have n attributed 
to vibrational transitions in free molecular polycyclic ar- 
omatic rocarbons (PAHs). The Raman spectra of 
some IDPs also showed photoluminescence that is 
similar to the excess red emission from some astro- 
nomical objects and that has also been attributed to 
PAHs and PAH-related materials. Moreover, a part of 
the carbonaceous phase in IDPs contains deuterium to 
hydrogen ratios that are far greater than those found in 
terrestrial samples. Deuterium enrichment is expected 
in small free PAHs that are exposed to ultraviolet radi- 
ation in the interstellar medium. Taken together, these 
observations suggest that some fraction of the carbo- 
naceous material in IDPs may have been produced in 
circumstellar dust shells and only slightly modified in 
interstellar space. Since many, if not most, IDPs come 
from comets, this supports the view that cometary ma- 
terial contains primitive components which can provide 
clues about early solar system (and perhaps even 
interstellar and circumstellar) processes. 
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Laborat ee of Interstellar Grain Chem- 
istry and Production of Complex Organic Mole- 
cules. (Abs' 


tract Only). 
pee orm, S. A. Sandford, and G. J. Valero. 
pr 90, 2p 
In Its Carbon in the Galaxy: Studies from Earth and 
Space p 321-322. 


During the past 15 years considerable progress in ob- 
servational techniques has been achieved in the 
middle infrared (5000 to 500 cm(-1), 2 to 20 microns 
m), the spectral region most diagnostic of molecular 
vibrations. Spectra of many different astronomical in- 
frared sources, some deeply embedded in dark molec- 
ular clouds, are now available. These spectra provide 
a powerful probe, not only for the identification of inter- 
stellar molecules in both the gas solid phases, but also 
of the physical and chemical conditions which prevail 
in these two very different domains. By comparing 
these astronomical spectra with the spectra of labora- 
tory ices one can determine the composition and 
abundance of the icy materials frozen on the cold 
(10K) dust grains present in the interior of molecular 
clouds. These grains and their ice mantles may well be 
the building blocks from which comets are made. As 
an illustration of the processes which can take place 
as an ice is irradiated and subsequently warmed, re- 
searchers present the infrared spectra of the mixture 
H20:CH30H:CO:NH3:C6H14 (100:50:10:10:10). 
Apart from the last species, the ratio of these com- 
pounds is representative of the simplest ices found in 
interstellar clouds. The last component was incorpo- 
rated into this particular experiment as a tracer of the 
behavior of a non-aromatic hydrocarbon. The change 
in the composition that results from ultraviolet photoly- 
sis of this ice mixture using a UV lamp to simulate the 
interstellar radiation field is shown. Photolysis pro- 
duces CO, CO2, CH4, HCO, H2CO, as well as a family 
of moderately volatile hydrocarbons. Less volatile car- 
bonaceous materials are also produced. The evolution 
of the infrared spectrum of the ice as the sample is 
warmed 4 aed room temperature is illustrated. Re- 
searchers believe that the changes are similar to those 
which occur as ice is ejected from a comet and 
warmed up by solar radiation. The warm-up sequence 
shows that the nitrile or iso-nitrile bearing go 
produced during photolysis evaporates between 2 

and 250K, suggesting that it is carried by a small mo- 
lecular species. These molecules could be similar to 
the source material in Comet Halley that is ejected in 
grains into the coma, freed by sublimation, and photo- 
lyzed by solar radiation to produce the observed jets. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Nature and Origin of Interstellar Diamond from the 
Allende CV3 Meteorite. (Abstract Only). 
D. Blake, F. Freund, T. Bunch, K. Krishnan, and A. 
Tielens. Apr 90, 2p 
In Its Carbon in the Galaxy: Studies from Earth and 
Space p 323-324. 


Data and experimental evidence which support the 
contention that the C delta diamonds may result from 
grain-grain collisions in supernova shocks in the inter- 
stellar medium are presented. Fragments of the Al- 
lende CV3 chondrite were acid-treated. A whitish 
powder was obtained. For the Analytical Electron Mi- 
croscopy (AEM) a small drop of ethanol suspension 
was transferred onto holey carbon support films on 3 
mm EM qr rids. The AEM was performed on transmis- 
sion-thin fragments of the material which overlay holes 
in the film, to eliminate interference from the substrate. 
Electron Spectroscopy for Chemical Analysis (ESCA) 
was performed on a large aliquot of C. Diamond was 
identified by selected area electron diffraction. Scan- 
ning Transmission Electron Microscope / Energy Dis- 
persive X-ray (STEM-EDS) microanalyses of the C 
delta diamond, using a light-element detector, show 
that oxygen and possibly poe are the only impuri- 
ties consistently present. ESCA spectra from bulk C 
delta material confirm the presence of N at a level of 
0.35 percent or less. Under UV irradiation a yellow-red 
fluorescence is observed, consistent with that of natu- 
ral diamonds soctra (EE substitutional N. Electron 
Energy Loss S| a (EELS) were recorded at 2 eV 
resolution poy 95 the C delta diamond, high pressure 
synthetic diamond, a diamond film produced in a low 
pressure plasma by chemical vapor deposition (CVD) 


on a heated silicon substrate (Roy, 1987), graphite, 
and amorphous arc sputtered carbon. Comparison of 
the carbon n K edge shape and fine structure shows the 
Allende C delta phase to be largely diamond, but with a 
significant pre-edge absorption feature indicative of 
transitions of C 1s electrons into pi asterisk orbitals 
which are absent in the purely sp(3)-bonded diamond 
but present in graphite and amorphous carbon. 
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Planetary as Sources of Ca Dust: In- 
frared Emission from Planetary Nebulae of the Ga- 
lactic Halo. (Abstract Only). 
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Contract JPL-957285 
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Galaxy: Studies from Earth and Space p 327. 


Planetary nebulae of the galactic disk are generally 
seen to emit a thermal continuum due to dust grains 
heated by stellar and nebular photons. This continuum 
ically peaks between 25 and 60 micron m, so that 
e total power emitted by the dust is sampled well by 
the broad-band measurements made by IRAS. Re- 
searchers examine here the characteristics of the in- 
frared emission from the four planetary nebulae which 
are believed on the basis of their low overall metallici- 
ties to belong to the halo population. These nebulae 
are of particular interest because they are the most 
metal-poor ionized nebulae known in our Galaxy, and 
offer the opportunity to probe possible dependences 
of the dust properties on nebular composition. Re- 
searchers present fluxes extracted from co-addition of 
the IRAS data, as well as ground-based near infrared 
measurements. Each of the four halo objects, includ- 
ing the planetary nebula in the globular cluster M15, is 
detected in at least one infrared band. Researchers 
compare the estimated infrared excesses of 
nebulae (IRE, the ratio of measured infrared power to 
the power available in the form of resonantly-trapped 
Lyman alpha photons) to those of disk planetary nebu- 
lae with similar densities but more normal abundances. 
Three of the halo planetaries have IRE values similar 
to those of the disk nebulae, despite the fact that their 
Fe- and Si-peak gas phase abundances are factors of 
10 to 100 lower. However, these halo nebulae have 
normal or elevated C/H ratios, due to nuclear process- 
= and mixing in their red giant progenitors. Unlike the 
other halo planetaries, DDDM1 is deficient in carbon 
as well as in the other light metals. This nebula has a 
substantially lower IRE than the other halo planetaries, 
and may be truly dust efficient. Researchers suggest 
that the deficiency is due to a lack of the raw material 
for producing carbon-based grains, and that the main 
bulk —_— of the dust in these planetary nebulae 
is carbon. 
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Impact Fracture Experiments Simulating Interstel- 
lar Grain-Grain Collisions. (Abstract 
F. Freund, S. Chang, and J. T. Dickinson. 90, 2p 
In Its Carbon in the Galaxy: Studies from Earth and 
Space p 328-329. 


Oxide and silicate grains condensing during the 

phases of the formation of the solar system or in the 
outflow of stars are exposed to high partial pressures 
of the low-z elements H, C, N and O and their simple 
gaseous compounds. Though refractory minerals are 
nominally anhydrous and non-carbonate, if they , 4 
tallize in the presence of H2O, N2 and CO or CO 

gases, they dissolve traces of the gaseous poe 
nents. The question arises: How does the presence of 
dissolved gases or gas components manifest itself 
when grain-grain collisions occur. What are the iS 
emitted when grains are shattered during a collision 
event. Researc! report on fracture experiments in 
ultrahigh vacuum (UHV, approximately less than 10 to 
the -8th power mbar) designed to measure (by means 
of a quadrupole mass spectrometer, QMS, with mi- 
crons to ms time resolution) the emission of gases and 
vapors during and after impact (up to 1.5 sec). Two 
terrestrial materials were chosen which represent 
structural and compositional extremes: olivine (San 
‘Carlos, AZ), a densely packed Mg-Fe(2+) silicate from 
the upper mantle, available as 6 to 12 mm single crys- 


tals, and obsidian one a ae ye open, alka- 
line-SiO2-rich volcanic ots the olivine crystals 
OH- groups have been i spectroscopically, as 
well as H2 molecules. "Obsidian is a water-rich glass 
containing OH- besides H2O molecules. Olivine from 
the mantle often contains CO2, either as CO2-rich fluid 
in fluid inclusions or structurally dissolved or both. By 
analogy to synthetic glasses CO2 in the obsidian may 
be present in form of CO2 molecules in voids of molec- 
ular dimensions, or as carbonate anions, CO3(2-). No 
ic molecules have been detected spectroscopi- 
ly in either material. Results indicate that refractory 
oxide/silicates which contain dissolved traces of the 
H2O and CO/CO2 components but no spectroscopi- 
cally detectable traces of organics may release com- 
plex H-C-O (possibly H-C-N-O) molecules upon frac- 
ture, plus metal vapor. This points: (1) at complex reac- 
tion mechanisms between dissolved H20, CO/CO2 
(and N2) components within the mineral structure or 
during fracture, and (2) at the possibility that similar 
emission processes occur following grain-grain colli- 
sions in interstellar dust clouds. 
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Apr 90, ip 
In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 330. 


Diamonds 4 to 7 nm in diameter have been identified 
and partially isolated from soot formed in detonations 


of carbon-formii explosives. The morphol- 
ogy of the soot has been examined by transmission 
electron micr (TEM), and the identity of the dia- 


‘oscopy 

mond has been established by the electron diffraction 
pattern of the TEM samples and by the X-ray diffrac- 
tion (XRD) pattern of the isolated solid. Graphite is also 
present in the form of ribbons of turbostatic structure 
with a thickness of 2 to 4 nm. A fraction, about 25 per- 
cent of the soot by weight, was recovered from the 
crude soot after oxidation of the graphite with — 
perchloric acid. This fraction showed a distinct XR 
pattern of diamond and the diffuse band of amorphous 
carbon. The IR spectrum of these diamonds closely 
matches that of diamonds recovered from meteorites 
(Lewis et al., 1987), perhaps indicating similar surface 
properties after the oxidation. If these diamonds are 
produced in the detonation itself or during the initial 
expansion, they exhibit a phenomenal crystal growth 
rate (5 nm/0.00001 s equal 1.8 m/hr) in a medium with 
a very low hydrogen/carbon ratio. Because the dia- 
monds will be carried along with the expanding gases, 
= will be accelerated to velocities approaching 8 
km/s. 
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the of a C-12/C-13 Galactic 
Abundance Gradient. (Abstract Only). 
|. Hawkins. Apr 90, 2p 
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High S/N (equal to or greater than 500) observations 
of interstellar CH+ with the 3.0 m telescope were per- 
formed at Lick Observatory and with the 4.0 m tele- 
scope at CTIO, of the reddened, early-type stars HD 
183143, HD 24432, and HD 157038 in an effort to 
probe the existence of a C-12/C-13 abundance gradi- 
ent in our Galaxy. Previous very high quality optical ob- 
servations of interstellar CH+ toward five stars within 
1 kpc of the Sun have yielded a precise weighted 
mean C-12/C-13 isotope ratio of 43 plus or minus 4 (1 
sigma) (Hawkins, Jura, and Meyer 1985; Hawkins and 
Jura 1987). The isotope ratios derived toward four 
lines of sight in the local ISM are uniform within 12 per- 
cent. The similarity among these carbon isotope ratios 
determined in diffuse clouds possessing different 
ical conditions preciudes the possibility that the 
CH+ molecule is suffering from isotope selective ef- 
fects in these regions. The precise C-12/C-13 deriv- 
able from high quality observations of (12)CH+ and 
(13)CH+ provide the unique opportunity to probe the 
homogeneity of the ISM in a large scale and the history 

of nucleosynthesis in our Galaxy. Since CH+ seems 
to be the most sensitive probe of C-12/C-13 in the dif- 
fuse ISM, observations toward more distant stars lo- 
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ae the best way to 
study the possibility of a Galactic (C-12/C-13) abun- 
pre adient. The researcher 232 ang- 
strom i 


ita toward all three of the mentioned 
above, 3957 angstrom data toward HD 183143 and 
HD 157038, and 3745 angstrom data toward HD 
157038. Because of the poorer quality of the HD 
24432 im, and its weaker CH+ 
lines, the satellite (13)CH+ line was not detected, and 
thus only a lower limit on the C-12/C-13 ratio toward 
this star was obtained. The results obtained from care- 
ful reduction and —— of the data toward these 
stars in the Northern and Southern Hemispheres are 
presented. 
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Discussed here are new observations of 3-carbon- 
containing interstellar molecules which play an impor- 
tant role in the chemistry of dense molecular clouds: 
protonated carbon dioxide, formic acid, and propynal. 
In 1984 a new oxide of carbon, C30, was discovered in 
the interstellar medium (Matthews et al. 1984; Brown 
et al. 1985). Theoretical models suggest that C30 is 
produced by dissociative electron recombination with 
the ion H3C30-+. Al h no laboratory data for the 
branching ratios of such a recombination exist, it 
seemed to us likely that additional products would in- 
clude H2C30. This molecule has more than one iso- 
meric form, but one stable ies is U 
(HC2CHO), which had been a possible 
interstellar molecule by Winnewisser (1973). In obser- 
vations at the National Radio Astronomy tory 
43 m telescope in Green Bank earlier this year, re- 
searchers detected a line in the cold cloud TMC-1 

which they assign to the 2(0,2)-1(0,1) transition of pro- 
pynal. The observed line agrees with the laboratory 
frequency to well within the experimental uncertainty a 
few parts in 10 to the 7th power. Researchers sought 

and failed to detect the corresponding 2(1,1)-1(1 0) 
line, which is understandable given 


moment in propynal. The b type i 
population from energy levels with K(sub p) does not 
equal O into the K(sub p) equal 0 stack. If the research- 
ers’ assignment is correct, this is the first interstellar 
detection of propynal. wien mene Bm rotational tem- 
peratures for TMC-1 and that line is optically thin, 
the column density determined is about 5 times 10 to 
the 12th power cm to the -2nd power, or about three 
times that for C30. Formic acid (HCOOH) was the first 
organic acid to be observed in the interstellar medium, 
in the Galactic center source Sgr B2. The only other 
interstellar detection has been recently made in the 
giant molecular cloud in Orion. As part of the same 
ae that led to the detection of propynal, research- 

ers sought formic acid in the nearby, cold dark clouds 
TMC-1 and L134N. itis seen only in L134N. This differ- 
ence between the two clouds appears to be consistent 
with a model in which the oxygen/carbon ratio is 
higher in L134N. This would be consistent with the 
higher abundances for SO and SO2, observed in that 
cloud, and the higher abundances of many carbon-rich 
species in TMC-1 (Irvine et al. 1985). 


102,786 
N90-27588/4/GAR 
(Order as N90-27562/9/GAR, PC ao) 


State Univ. of New York at Stony Brook. 

Search for Interstellar Methane. (Abstract Only). 

R. F. Knacke, Y. H. Kim, K. S. Noll, and T. R. 

Geballe. Apr 90, ip 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 335. 


Researchers searched for interstellar methane in the 
spectra of infrared sources embedded in molecular 
clouds. New observations of several lines of the P and 
R branches of the nu 3 band of CH4 near 3.3 microns 
give column densities in the range N less than 1(-2) 
times 10 to the minus 16th power cm(-2). Resulting 
abundance ratios are (CH4)/(CO) less than 3.3 times 
10 to the minus 2nd power toward GL961 in NGC 2244 


January 15,1991 55 








ASTRONOMY & ASTROPHYSICS 
Astrophysics 


and less than 2.4 times 10 to the minus 3rd power 
toward GL989 in the NGC 2264 molecular cloud. The 
limits, and those determined in earlier observations of 
BN in Orion and GL490, t that there is little 
methane in molecular clouds. result agrees with 
predictions of chemical models. Exceptions could 
occur in clouds where oxygen may be depleted, for ex- 
ample by H2O freezing on grains. The present obser- 
vations probably did not sample such regions. 


102,787 
N90-27589/2/GAR 
(Order as N90-27562/9/GAR, PC A1S/MF 
2 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Raman les of Carbon in Extra- 


Materia ‘ 
J. ran on D. Brownlee, S. Chang, and T. Bunch. 
2 1p 
In Its Carbon in the Galaxy: Studies from Earth and 
Space p 336. 


The measurements obtained here indicate ways in 
which micro-Raman spectroscopy can be used to elu- 
cidate structural characteristics and distribution of 
carbon in meteorites and interplanetary dust particles 
(IDPs). Existing information about structurally signifi- 
cant aspects of Raman measurements of graphite is 
combined with structurally relevant findings from the 
present micro-Raman studies of carbons a by 
carbonization of polyvinylidine chloride (PVDC) at vari- 
ous temperatures and natural material, as well as sev- 
eral acid residues from the Allende and Murchison me- 
teorites in order to establish new spectra-structure re- 
lationships. Structural features of many of the materi- 
als in this study have been measured by x ray analysis 
and electron microscopy: thus, their structural differ- 
ences can be directly correlated with differences in the 
Raman spectra. The spectral parameters consequent- 
ly affirmed as indicators of structure are used as a 
measure of structure in materials that have unknown 
carbon structure, especially IDPs. The unique applica- 
bility of micro-Raman spectroscopy is realized not only 
in the ability to conveniently measure spectra of 
micron-size IDPs, but also micro-sized parts of an inho- 
mogeneous material. Microcrystalline graphite is 
known to give Raman spectra that differ dependent on 
crystallite size (see e.g., Lespade, et. al., 1984, or Ne- 
manich and Solin, 1979). The spectral changes that 
accompany decreasing particle size include increase 
in the ratio (R) of the intensity of the band near 1350 
cm(-1) (D band) to that of the band near 1600 cm(-1) 
(G band) increase in the half width of the D band (wD) 
increase in the frequency maximum of the G band and 
increase in the half-width (wG) of the 2nd order band 
near 2700 cm(-1) (G) band. 


102,788 
N96-27590/0/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 
‘A02 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Can yh Chirality of the ISM Be Measured. (Ab- 


stract ). 

Y. Pendleton, S. A. Sandford, M. W. Werner, J. 
Lauer, and S. Chang. Apr 90, 2p 

In Its Carbon in the Galaxy: Studies from Earth and 
Space p 337-338. 


Many moderately complex carbon-based molecules of 
the type associated with biological systems can exist 
in one of two mirror-image forms (left-handed and 
ight-handed), which can be distinguished on the basis 
of their influence on the state of polarization of a light 
beam. Both forms are possible in nature; yet in living 
organisms it is a the rule that one of these two 
species predominates. This gives rise to a net chirality. 
One possible explanation for the net chirality is that the 
early earth was somehow seeded from the ISM with an 
excess of chiral organic compounds which led to the 
development of life forms which are based on left- 
handed amino acids and right-handed sugars. Molecu- 
lar spectroscopy of the interstellar medium (ISM) has 
revealed a complex variety of molecular ies simi- 
lar to those thought to have been available in the 
oceans and atmospheres of the earth at the time life 
formed. The detection of such molecules demon- 
strates the generality of the chemical processes oc- 
curring in both environments. If this generality extends 
to the processes which produce chirality, it may be 
possible to detect a net chirality in the ISM. This is of 
particular interest because determining whether or not 
net chirality exists elsewhere in the universe is an es- 
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sential aspect of understanding how life developed on 
earth and how widely distributed it might be. Research- 
ers report preliminary results of a feasibility study to 
determine whether or not a net chirality in the ISM can 
be measured. If laboratory results identify candidate 
chiral molecules that might exist in the ISM, the next 
step in this feasibility study will be to estimate the de- 
tectability of the chiral signature in astrophysical envi- 
ronments. 


102,789 
N90-27591/8/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 
A02) 


New Mexico Univ., Albuquerque. Dept. of Geology. 
Diamond, Graphitic and Amorphous Carbons in 
Primitive Extraterrestrial Solar System Materials. 
(Abstract Only). 

F. J. M. Rietmeijer. Apr 90, 2p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 339-340. 


Carbon is among the most abundant elements in the 
universe and carbon chemistry in meteorites and 
comets is an important key to understanding many 
Solar System and interstellar processes. Yet, the min- 
eralogical properties and interrelations between vari- 
ous structural forms of elemental carbon remain am- 
biguous. Crystalline elemental carbons include rhom- 
bohedral graphite, hexagonal graphite, cubic diamond, 
hexagonal diamond (i.e., lonsdaleite or carbon-2H) 
and chaoite. Elemental carbon also occurs as amor- 
phous carbon and poorly graphitized (or turbostratic) 
carbon but of all the forms of elemental carbon only 
graphite is stable under physical conditions that prevail 
in small Solar System bodies and in the interstellar 
medium. The recent discovery of cubic diamond in car- 
bonaceous chondrites and hexagonal diamond in 
chondritic interplanetary dust particles (IDPs) have 
created a renewed interest in the crystalline elemental 
carbons that were not formed by shock processes on 
a parent body. Another technique, Raman spectrosco- 
py, confirms a widespread occurrence of disordered 
graphite in the Allende carbonaceous chondrite and in 
chondritic IDPs. Elemental carbons have also been 
identified by their characteristic K-edge features in 
electron energy loss spectra (EELS). However, the 
spectroscopic data do not necessarily coincide with 
those obtained by selected area electron diffraction 
(SAED). In order to interpret these data in terms of ra- 
tional crystalline structures, it may be useful to consid- 
er the principles underlying electron diffraction and 
spectroscopic analyses. Electron diffraction depends 
on electron scattering, on the type of atom and the 
distance between atoms in a crystal lattice. Spectros- 
copic data are a function of the type of atom and the 
energy of bonds between atoms. Also, SAED is a bulk 
sampling technique when compared to techniques 
such as Raman spectroscopy or EELS. Thus, it ap- 
pears that combined analyses provide contradictory 
results and that amorphous, or short-range ordered, 
carbon identified by conventional TEM imaging and 
SAED may show evidence for sp(3) bonds in EELS 
spectra. It is suggested that complex, nanometer- 
scale, mineralogical interrelations are common to all 
elemental carbons irrespective of their origin. The sub- 
sequent thermal history, or energy balance, will deter- 
mine the ultimate microstructure. 


102,790 
N90-27592/6/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 
02 


National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

FT-IR Spectroscopic Studies of Polycyclic Aromat- 
ic Hydrocarbons. (Abstract Only). 

D. W. Salisbury, J. E. Allen, B. Donn, W. J. Moore, 
and R. K. Khanna. Apr 90, 1p 

In NASA, Ames Research Center, Carbon in the 
Galaxy: Studies from Earth and Space p 341. 


Proper assessment of the hypothesis which correlates 
polycyclic aromatic hydrocarbons (PAHs) with the un- 
identified infrared emission bands requires additional 
experimental laboratory data. In order to address this 
need, thermal infrared emission studies were per- 
formed on a subset of PAHs suggested to be of astro- 
physical importance. It was proposed that infrared 
emission from interstellar PAHs occurs following ab- 
sorption of an ultraviolet photon. Since energy transfer 
to the ground electronic state can be rapid for a spe- 
cies in which intersystem crossing is negligible, the 
emission spectrum may be viewed as resulting from an 
equilibrium vibrational temperature (Leger and d’Hen- 


decourt, 1987). This has been the basis for using infra- 
red absorption spectra to calculate the corresponding 
emission spectra at various temperatures. These cal- 
culations were made using room temperature infrared 
absorption coefficients instead of those at the temper- 
ature of interest because of the latter’s unavailability. 
The present studies are designed to address the differ- 
ences between the calculated and experimental ther- 
mal emission spectra and to provide information which 
will be useful in future ultraviolet induced infrared fluo- 
rescence studies. The emission spectra have been ob- 
tained for temperatures up to 825K using an emission 
cell designed to mount against an external port of an 
FT-IR spectrometer. These spectra provide informa- 
tion concerning relative band intensities and peak po- 
sitions which is unavailable from previous calculations. 


102,791 
N90-27593/4/GAR 
(Order as N90-27562/9/GAR, PC A15/MF 
A02 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Carbon in the Outer Solar System. (Abstract Only). 
‘e P. Simonelli, J. B. Pollack, and C. P. Mckay. Apr 
90, 2p 

In Its Carbon in the Galaxy: Studies from Earth and 
Space p 342-343. 


The satellites of Uranus, with densities between 1.3 
and 1.7 g cm(-3) (from Voyager 2 observations) and 
the Pluto-Charon system, with a mean density of just 
above 1.8 g cm(-3) (from terrestrial observations of 
mutual eclipse events), are too dense to have a signifi- 
cant amount of methane ice in their interiors. However, 
the observed densities do not preclude contributions 
from such organic materials as the acid-insoluble resi- 
due in carbonaceous chondrites and laboratory-pro- 
duced tholins, which have densities on the order of ap- 
proximately 1.5 g cm(-3). These and other consider- 
ations have led researchers to investigate the carbon 
mass budget in the outer solar system, with an empha- 
sis on understanding the contribution of organic mate- 
rials. Modeling of the interiors of Pluto and Charon 
(being carried out by R. Reynolds and A. Summers of 
NASA/Ames), assuming rock and water ice as the 
only constituents, suggests a silicate mass fraction for 
this system on the order of 0.65 to 0.70. The present 
work includes the most recent estimates of the C/H 
enhancements and high z/low z ratios of the giant 
planets (Pollack and Bodenheimer, 1987), and in- 
volves a more careful estimation of the high z/low z 
mass ratio expected from solar abundances than was 
used in Pollack et al. (1986), including the influence of 
the fraction of C in CO on the amount of condensed 
water ice. These calculations indicate that for a par- 
ticular fraction of C in CO and a given fraction of C- 
pede planetesimals that dissolve in the envelope 
(most likely in the range 0.50 to 0.75), (1) Jupiter and 
Saturn require a larger fraction of C in condensed ma- 
terials than Uranus and Neptune, but (2) the Jupiter 
and Saturn results are much less strongly constrained 
by the error bars on the observed C/H enhancements 
and high z/low z ratios than is the case for Uranus and 
Neptune. The clearest result is that in the region of the 
solar nebula near Uranus and Neptune, the minority of 
carbon that is not in gaseous CO (1) must include a 
nonzero amount of condensed material, but (2) is most 
likely not condensed material alone, i.e., there must be 
a third carbon-bearing component besides condensed 
material and gaseous CO. Given the implied dearth of 
methane ice, the condensed carbon is likely dominat- 
ed by organic material, and the third component 
present in addition to CO and organics is assumed to 
be CH4 gas. 


102,792 

N90-27603/1/GAR PC A03/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
4 - Physik. 

Einfluss der Gezeitenreibung Zwischen Galaxien 
Auf die Bildung und Entwicklung von Galaxienhau- 
fen im Expandierenden Universum (Effect of Tidal 
Friction Between Galaxies on the Formation and 
Development of Galactic Clusters in the Expand- 
ing Universe). 

Ph.D. Thesis. 

P. Schwekendiek. 1988, 46p ETN-90-97314 

Text in German. 


The formation and development of galactic clusters in 
Euclidean expanding universes were investigated 
using N-body simulation calculations. The dynamics of 
the galaxies were described by a continuously acting 
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interaction term which takes into account gravitation, 
tidal friction and changes in the galaxy radii. In the 
elastic case, the galaxies remain clearly separated and 
the galactic groups are virialized. Inelastic interaction 
increases the galaxy radii and approaches the galaxy 
centers; often the inner part of a group is filled, with 
some galaxy molten with each other. The effective 
global mass of the groups can be double the virial 
mass. In the inelastic models the global two-point cor- 
relation function of the spatial galactic distribution fol- 
lows the observed characteristic power law clearly 
better than in the elastic models. 


102,793 
N90-27605/6/GAR PC A18/MF A03 
Pennsylvania Univ., Philadelphia. 

Absolute Wind Measurements in the Lower Ther- 
mosphere of Venus Using Infrared Heterodyne 


Spectroscopy. 
J. J. Goldstein. Ma’ © by 424p NAS 1.26:4290, REPT- 
90B00094, NASA-CR 

Contract NGT-39-080-800. 


The first absolute wind velocities above the Venusian 
cloud-tops were obtained using NASA/Goddard infra- 
red heterodyne spectrometers at the NASA Infrared 
Telescope Facility (IRTF) and the McMath Solar Tele- 
scope. Beam-integrated Doppler displacements in the 
non-thermal emission core of (12)C(16)O2 10.33 
micron R(8) sampled the line of sight projection of the 
lower thermospheric wind field (100 to 120 km). A 
field-usable Lamb-dip laser stabilization system, devel- 
oped for spectrometer absolute hey calibration 
to less than + or - 0.1 MHz, allowed S/N-limited line of 
sight velocity resolution at ‘the 1 m/s level. The spec- 
trometer’s diffraction-limited beam (1.7 arc-second 
HPBW at McMath, 0.9 arc-second HPBW at IRTF), 
and 1 to 2 arc-second seeing, provided the spatial res- 
olution necessary for circulation mode! discrimination. 
Qualitative analysis of beam-integrated winds provided 
definitive evidence of a dominant subsolar-antisolar 
circulation in the lower thermosphere. Beam-integrat- 
ed winds were modelled with a 100x100 grid over the 
beam, incorporating beam spatial rolloff and across- 
the-beam gradients in non-thermal emission intensity, 
line of sight projection — and horizontal wind 
velocity. Horizontal wind velocity was derived from a 2- 
parameter model wind field comprised of subsolar- 
antisolar and zonal components. Best-fit models indi- 
cated a dominant subsolar-antisolar flow with 120 m/s 
cross-terminator winds and a retrograde zonal compo- 
nent with a 25 m/s equatorial velocity. A review of all 
dynamical indicators above the cloud-tops allowed de- 
velopment of an integrated and self-consistent picture 
of circulation in the 70 to 200 km range. 


102,794 
N90-28162/7/GAR 

(Order as N90-28161/9/GAR, PC A13/MF 

A02) 
Pa Oceanic and Atmospheric Administration, 
r, CO. 

Solar UV Variability. 
R. F. Donnelly. Sep 89, 8p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 


on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


Measurements from the Solar Backscatter Ultraviolet 
(SBUV) provide solar UV flux in the 160 to 400 nm 
wavelength range, backed up by independent meas- 
urement in the 115 to 305 nm range from the Solar 
Mesosphere Explorer (SME). The full disc UV flux from 
Spatially resolved measurements of solar activity was 
modeled, which provides a better understanding of 
why the UV variations have their observed temporal 
and wavelen — dependencies. Long term, intermedi- 
ret term, and short term variations are briefly exam- 
in 


102,795 
N90-28163/5/GAR 
(Order as N90-28161/9/GAR, PC — 


Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, 

Observed Solar Near Uv Variability: A Contribution 
to Variations of the Solar Constant. 

J. London, J. Pap, and G. J. Rottman. Sep 89, 4p 
Contracts NAS5-27263, NASW-4091 


.In International Council of Scientific Unions, Middle At- 


mosphere Program. Handbook for MAP, Volume 29. 


Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


Continuous Measurements of the Solar UV have been 
made by an instrument on the Solar Mesosphere Ex- 
plorer (SME) since October 1981. The results for the 
wavelength interval 200 to 300 nm show an irradiance 
decrease to a minimum in early 1987 and a subse- 
quent increase to mid-April 1989. The observed UV 
changes during part of solar cycles 21 to 22 represent 
approx. 35 percent (during the decreasing phase) and 
25 percent (during the increasing phase) of the ob- 
served variations of the solar constant for the same 
time period as the SME measurements. 


102,796 
N90-28206/2/GAR 

(Order as N90-28161/9/GAR, PC A13/MF 

A02) 

Akademiya Nauk SSSR, Yakutsk. Inst. of Cosmophysi- 
cal Research and Aeronomy. 
Natural VLF Emission as Diagnostics and Estima- 
tion Means of the Fiuxes of Solar X ray Bursts. 
N. N. Murzaeva. Sep 89, 4: 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The possibility to detect the chromospheric flares 
based on the natural VLF emission intensity data on 
the Earth’s surface is considered. Diagnostics of the 
change of solar x ray burst flux at 0.5 to 4A and its 
estimation are discussed as possible. 


102,797 
N90-28467/0/GAR PC A03/MF A01 
Citadel, Charleston, SC. 

Line Identification Studies Using Traditional Tech- 
niques and Wavelength Coincidence Statistics 
(Revised). 

C. R. Cowley, and S. J. an 1990, 19p NAS 
1.26:186901, NASA-CR-18690 

Contract NAG5-921 


Traditional line identification techniques result in the 
assignment of individual lines to an atomic or ionic 
species. These methods may be su Cop the suer by 
wavelength coincidence statistics (W The strength 
and weakness of these methods are p Pca usi 
spectra of a number of normal and peculiar B and 
stars that have been studied independently by both 
methods. The present results support the overall find- 
ings of some earlier studies. WCS would be most 
useful in a first survey, before traditional methods have 
been applied. WCS can quickly make a global search 
for all species and in this way may enable identifica- 
tions of an unexpected spectrum that could easily be 
omitted entirely from a traditional s . This is illus- 
trated by O |. WCS is a subject to well known weak- 
ness of any statistical technique, for example, a pre- 
dictable number of spurious results are to be expect- 
ed. The danger of small number statistics are illustrat- 
ed. WCS is at its best relative to traditional methods in 
finding a line-rich atomic species that is only weakly 
present in a complicated stellar spectrum. 


102,798 
N90-28468/8/GAR PC A04/MF AO1 
Stanford Univ., CA. 

St of the Sensitivity of an Imaging Telescope 
(GRITS) for High Energy Gamma-ray Astronomy. 
Final Report. 

M. R. Yearian. Aug 90, 59p NAS 1.26:186921, 
NASA-CR-186921 

Contract NAG8-752 


When a gamma-ray telescope is placed in Earth orbit, 
it is bombarded by a flux of cosmic protons much 
greater than the flux of interesting gammas. These 
protons can interact in the telescope’s thermal shield- 
ing to produce detectable gamma rays, most of which 
are vetoed. Since the proton flux is so high, the unve- 
toed gamma rays constitute a significant background 
relative to some weak sources. This background in- 
creases the observing time required to pinpoint some 
sources and entirely obscures other sources. Although 
recent telescopes have been designed to minimize 
this background, its strength and ‘al characteris- 
tics were not previously calculated in detail. Monte 
Carlo calculations are presented which characterize 
the strength, m and other features of the 
cosmic proton background using FLUKA, a hadronic 
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cascade progr: ma-ray telescopes, in- 
cluding SASS. EGRET RET and ihe Gene Ray | ing 
Telescope System ( chi are analyzed, and Ping 
proton-induced back inds are characterized. In all 
cases, the back: can eonaliardiaen aie lone- 
ative to interesting signals or suggestions are made 
which would reduce the back: sufficiently to 
leave the telescope uni ired. In addition, several 
limiting cases are examined for comparison to previ- 
ous estimates and calibration measurements. 


102,799 

N90-28469/6/GAR PC A02/MF A01 
Columbia Univ., New York. Dept. of Astronomy. 
Strong Associated C 4 Absorption in Low Redshift 
Final Technical Report, period ending 30 Nov. 1989. 
D. Tytler. 5 Sep 90, 9p NAS 1.26:186936, CAL-1828, 
NASA-CR-186936 


Contract NAG5-1240 


IUE spectra of quasars were used to determine the fre- 
quency of occurrence of strong associated C 4 absorp- 
tion systems at low red shifts. Four systems are found 
with rest frame equivalent width (REW) greater than 5 
angstroms in the spectra of 38 quasars. This rate of 
occurrence of 0.12 is not significantly different from 
the rate of 0.064 determined for high red shift quasars. 
The detected strong associated systems are all in low 
red shift quasars which have been imaged from the 
ground. One of the quasars is unusual, having two 
nuclei, a close companion and distorted isotopes. Two 
of the others also have close companion galaxies at 
projected distances of under 100 kpc. The conclusion 
was made that a much larger sample is needed. 


102,800 


N90-28471/2/GAR PC A04/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Process and Light Element Production in 


LE. Brown, D. S. Dearborn, D. N. Schramm, J.T. 
Larsen, and S. Kurokawa. Jul 90, 51p NAS 

1. ~_ pease, FERMILAB-PUB-90/145-A, NASA-CR- 
1 

Contract NAGW-1340 

Sponsored in Cooperation with DOE. 


Detailed hydrodynamic modeling of the passage of su- 
pernova shocks through the hydrogen env of 
blue and red progenitor stars was carried out to ex- 
plore the sensitivity to model conditions of light ele- 
ment ot ete mer (specifically Li-7 and B-11) which was 
noted by Dearborn, Schramm, Steigman and Truran 
pe (DSST). It is found that, for stellar models with 
M is less than or approximately 100 M solar mass, cur- 
rent state of the art supernova shocks do not produce 
significant light element yields by hydrodynamic proc- 
esses alone. The of this conclusion on 
pre models and on shock strengths is explored. Pre- 
liminary implications for Galactic evolution of lithium 
are discussed, and it is suspected that intermediate 
mass red giant stars may be the most consistent pro- 
duction site for lithium. 


102,801 


N90-28472/0/GAR PC 1 mead A01 
Fermi National Accelerator Lab., Batavia, IL. 

Historical Supernova’s Lower Limit to the Galactic 
Stellar-Collapse Rate. 

L. Fang, and J. Huang. Jan 90, 11p FERMILAB-PUB- 
90/24-A 


The rate of galactic supernova given by historical su- 
pernova is re-investigated. The influence of various se- 
lection effects, including galactic extinction, and the 
type and scale height of supernova, are considered in 
detail. A lower limit to the rate of stellar collapse in the 
galaxy is set at greater than 1/20 yr. If the recently 
proposed six candidates are included, the lower limit 
becomes greater than 1/12 yr. These lower limits do 
not greatly differ from the rates given by the heavy ele- 
ment content and the stellar formation of the galaxy. 
This implies that the variation and the activity in galac- 
tic evolution may not be very strong. 


102,802 
N90-28473/8/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
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Biased Clustering in a Universe with Hot Dark 
Matter and Cosmic String. 

L. Fang, S. Xiang, and L. Yan. Jan 90, 32p 
FERMILAB-PUB-90/23-A 

Sponsored by DOE, Washington, DC. 


The clustering around a cosmic string loop in an uni- 
verse consisting, at present, of baryons and massive 
neutrinos was calculated in linear perturbation approxi- 
mation. Attention was focused mainly on the bias in 
the clustering. It was shown that the biased clustering 
of baryons started just after the decoupling time. The 
clustering will form an object with structure of a core 
dominated by baryons in the inner region and a halo 
dominated by massive neutrinos in the outer region. 
The present length scale of the cores is about several 
decades Kpc, nding on the rest mass of neu- 
trinos. The rotation curves of such objects are remark- 
ably flat. The amplitudes of the rotation curves de- 
crease with cosmic time. Comiparing the observed ro- 
tation velocities with calculated results, it is found that 
galaxies would be formed in the period of redshift z is 
equal to approximately 3 to 10. The maximum length 
scale of the bias is about the same as for clusters of 
galaxies. This result seems to be useful in explaining 
the correlation between the features of rotation curves 
of cluster galaxies and the galaxy’s distance from the 
center of the cluster. 


102,803 

N90-28474/6/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Quasar Pairs and Quasar’s Peculiar Velocity. 

L. Z. Fang. Jan 90, 21p FERMILAB-PUB-90/25-A 
Sponsored by DOE, Washington, DC. 


The pecuiiar velocity of quasars is among the most 
sought data of observational cosmology. A method is 
discussed for determining an upper limit to the peculiar 
velocity of quasars by means of a statistical analysis of 
quasar pairs. A preliminary conclusion is that the pecu- 
liar velocity in the direction — the line joining two 
quasars in a pair may not exceed, on an average, one 
thousand km/sec. 


102,804 

N90-28475/3/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Periodicity of Redshift Distribution in a T-3 Uni- 


verse. 
L. Fang. Jan 90, 26p FERMILAB-PUB-90/26-A 


The periodicity in redshift distribution in a T-3 universe 
was investigated. It is shown that, in a small T-3 uni- 
verse, if the mean number density of the considered 
objects is large enough, their redshift distribution must 
bean an observably periodic component. In particular, 
such periodicity can significantly be confirmed by 
means of the power spectrum of the redshift distribu- 
tion. All observed features related to the periodicity in 
quasar’s redshift distribution, including the argument of 
the periodicity, the wavelength and the mean number 
density of quasars, can be fitted in with the periodicity 

iven by a T-3 universe with adoptable parameters. 

herefore, the redshift distribution of large redshift ob- 
jects may have the potential ability of determining the 
topology of the universe. 


102,805 
N90-28476/1/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. 

Inv ition of Plasma Density Bulge in Front of 
Venus Bow Shock. 

Final Technical Report. 

1990, 16p NAS 1.26:186937, NASA-CR-186937 
Contract NAG5-844 


Significant ion and electron flux enhancements imme- 
diately upstream of the Venus bow shock were ob- 
served by the Electron Temperature Probe on the Pio- 
neer Venus Orbiter. Mass loading of the solar wind by 
oxygen ions accounts for only about 10 percent of the 
observed effect. 


102,806 
PB91-112359 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 
Transition from Red Gian to Planetary Nebula. 
Final rept. 
Pub. in Proceedings of the Cambridge 

. in Pr ings of the Cambri Works! on 
Cool Stars, Stellar Systems and the Sun (6th), se Dn 
WA., September 1989, p438-449 1990. 
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Over the past decade, astronomers have come to real- 
ize that mass loss on the asymptotic giant branch 
(AGB) plays a significant role in the formation of plane- 
tary nebulae (PN). Characteristics of the circumstellar 
envelopes of AGB stars such as dust continuum emis- 
sion and molecular line emissions have now been de- 
tected in PN. In the review, it is shown that the evolu- 
tion from AGB to PN can be traced in a continuous 
infrared sequence. This sequence predicts properties 
of proto-PN which allow them to be identified. 
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102,807 

DE90016117/GAR PC A02/MF A01 
Alaska Univ., Fairbanks. Geophysical Inst. 

Study of netic field reconnection and plasma 
processes in the magnetosphere. Summary 


progress report. 

L. C. Lee, and S. |. Akasofu. Jul 90, 10p DOE/ER/ 
13530-T1 

Contract FG06-86ER13530 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The basic plasma processes associated with magnetic 
reconnection in the earth’s magnetosphere are stud- 
ied in our proposed project. In the past year, several 
problems associated with the 2-D and 3-D nonlinear 
reconnection processes were investigated. The theo- 
retical and simulation results from present magnetos- 
phere study are also applicable to plasma research in 
the other fields such as thermonuclear fusion solar 
physics, and astrophysics. In the past year, we have 
made important progresses on several research 
areas. A brief description of our research progresses is 
presented and a list of our publications published in 
the year of 1989--1990 is also included. 


102,808 

DE90514486/GAR PC A01 

oo Frascati (Italy). Dipt. Tecnologie Intersettoriali 
jase 


di q 
ENEA LIDAR/DIAL facility: Contribution to subpro- 
EUROTRAC/TESLAS. 

. Barbini, F. Colao, A. Palucci, and S. Ribezzo. 
1990, 2p ETDE-IT-90-11 
Paper presented at the EUROTRAC symposium’90 on 
transformation and transport in the troposphere (Gar- 
misch, 2-5 Apr 1990). 
U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Short communication 


102,809 

DE90517365/GAR PC A04/MF A01 
Goettingen Univ. (Germany, F.R.). Inst. fuer Physika- 
lische Chemie. 

Kinetische und mechanistische Untersuchungen 
der chemischen Transformation saeurebildender 
Stickoxide in der Atmosphaere. (investigation on 
the kinetics and mechanistics of the chemical 
transformation of acid-forming nitric oxides in the 
atmosphere). 

R. Zeliner, A. Hoffmann, and K. G. Pettrich. 1990, 
68p ETDE-mf-0517365 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The investigations are a contribution towards under- 
standing the chemistry of the NO(sub 3) radical and, 
thereby, the behaviour of NO(sub y) components in the 
atmosphere during the night-time. In parts of the tropo- 
sphere with a relatively high NO(sub x) concentration, 
consumption of NO(sub 3) is dominated by the reac- 
tion with NO(sub 2). This mechanism contributes es- 
sentially to the formation of acid via the subsequent 
hydrolysis of N(sub 2)O(sub 5). The reactions of 
NO(sub 3) with olefins are in competition to the reac- 


tions with NO(sub 2). The product of these reactions 
are nitrates, and they are prone to condensation. (EF). 


102,810 
N90-25411/1/GAR 
(Order as N90-25398/0/GAR, PC -— MF 
01) 


Max-Planck-inst. fuer Chemie, Mainz (Germany, F.R.). 
Global Changes in Tropospheric Chemistry. 

P. J. Crutzen. cMar 90, 9p 

In Esa, Remote Sensing and the Earth’s Environment 
p 105-113. 


Changes in the chemistry of the atmosphere due to 
human intervention are described. The importance of 
the concentration of gases in the troposphere in main- 
taining the composition of the atmosphere is dis- 
cussed. Due to a variety of human activities, a 
through increasing emissions of CH4, CO and NOX, 
the concentration of tropospheric ozone and hydroxyl 
are increasing in the polluted and decreasing in the 
clean tropospheric environments. A gradual buildup of 
trace gases removed by reactions involving OH radi- 
cals is predicted. 


102,811 
N90-26232/0/GAR 
(Order as N90-26217/1/GAR, PC — 


02) 
Jet Propulsion Lab., Pasadena, CA. 
Ri of Earth Detected by Orbital Debris Radar. 
R. Goldstein, and L. Randolph. 15 May 90, 5p 
In Its the Telecommunications and Data Acquisition 
Report p 191-195. 


Small particles moving at an orbital velocity of 7.6 kilo- 
meters per second can present a considerable hazard 
to human activity in space. For astronauts outside of 
the protective shielding of their space vehicles, such 
particles can be lethal. The powerful radar at NASA’s 
Goldstone Deep Communications Complex was used 
to monitor such orbital debris. This radar can detect 
metallic objects as small as 1.8 mm in diameter at 600 
km altitude. The results of the preliminary survey show 
a flux (at 600 km altitude) of 6.4 objects per square 
kilometer per day of equivalent size of 1.8 mm or 
toe Forty percent of the observed particles appear 
to be concentrated into two orbits. An orbital ring with 
the same inclination as the radar (35.1 degrees) is sug- 
gested. However, an orbital band with a much higher 
inclination (66 degrees) is also a possibility. 


102,812 

N90-26401/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Global Consequences of Increasing Tropospheric 
Ozone Concentrations. 

J. Fishman. Feb 89, 20p NAS 1.15:103477, NASA- 
TM-103477 


Recent analyses of long term records of tropospheric 
ozone measurements in the Northern Hemisphere 
suggest that it is increasing at a rate of 1 to 2 percent 
per year. Because of this, it is argued that the amount 
of atmospheric warming due to increasing tropospher- 
ic ozone is comparable to, or possibly even greater 
than, the amount of warming due to the increase of 
carbon dioxide. Unlike all other climatically important 
trace gases, ozone is toxic, and increases in its con- 
centration will result in serious environmental damage, 
as well as impairment of human health. 


102,813 
N90-26425/0/GAR 
(Order as N90-26403/7/GAR, PC “a 
1 


Goeteborg Univ. (Sweden). Dept. of Inorganic Chemis- 


Formation Kinetics of N20 in the Atmosphere. 

S. Boerjesson, |. Waengberg, and E. Ljungstroem. 
Mar 90, 3p 

In Stockholm, Nordic Symposium on Atmospheric 
Chemistry 3 p (See N90-26403 20-45). 


The sources of increase of N2O concentration in the 
troposphere are discussed. The dangers involved in a 
continuing increase in concentration of the gas both in 
its effects on global temperature and the UV radiation 
climate are described. As N2O absorbs infrared radi- 
ation at a wavelength which is relatively free of other 
atmospheric absorption, a small change in concentra- 
tion may have large effects on the equilibrium temper- 
ature of the Earth. Experiments carried out to test how 
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much N20 is produced in fossil fuel combustion are 
described. 


102,814 

N90-26741/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 

Charged Particle Radiation Environment for AXAF. 
M. 4 Jul 90, 16p NAS 1.15:100405, NASA-TM- 

1 


The Advanced X Ray Astrophysics Facility (AXAF) will 
be subjected to several sources of charged particle ra- 
diation during its 15-year orbital lifetime: geomagneti- 
cally-trapped electrons and protons, galactic cosmic 
ray particles, and solar flare events. These radiation 
levels are presented for the AXAF orbit for use in the 
design of the observatory’s science instruments. 


102,815 
N90-27177/6/GAR PC A07/MF A01 
Finnish Meteorological Inst., Helsinki. 
ings of the International Workshop on 
netic Observatory Data Acquisition and 


K. Kauristie, C. Sucksdorff, and H. Nevanlinna. 15 
Feb 90, 150p GEOPHYSICAL-PUBL-15, ISBN-951- 
697-314-0 

In English and French. Workshop Held in Nurmijaervi, 
Finland, 15-25 May 1989. 


No abstract available. 


102,816 
N90-27178/4/GAR 
(Order as N90-27177/6/GAR, PC A0T/ME 
01) 


Finnish Meteorological Inst., Helsinki. 

Nurmijarvi Geophysical Observatory. 

K. Pajunpaa. 15 Feb 90, 2p 

In Its Proceedings of the International Worksho 
Geomagnetic Observatory Data Acquisition and Proc- 
essing p 15-16. 


The Nurmijarvi Geophysical Observatory was founded 
in 1951 about 40 km north of Helsinki on an isolated 
site with almost untouched nature. The observatory 
lies in a pine forest on the southern shore of Lake 
—— The main task of the observatory is to 
record geomagnetic field and its variations. Other ob- 
servations include pulsation recording, ionospheric rio- 
meter measurements, observations of radioactivity, 
aerosol and rainwater sampling, and climatic observa- 
tions. The observatory was built on an area where the 
magnetic field is sufficiently undisturbed for continuous 
magnetic recordings. 


102.817 
N90-27181/8/GAR 
(Order as N90-27177/6/GAR, PC A07/MF 
01) 


Finnish Meteorological Inst., Helsinki. 

Comparisons of the Recording instruments. De- 
scription of the Difference-Plots 

L. Hakkinen. 15 Feb 90, 27p 

In Its Proceedings of the International Workshop on 
Geomagnetic Observatory Data Acquisition and Proc- 
essing p 40-66. 


Following the tests in the coil house, the sensors of the 
recording instruments were installed in the calibration 
house. The results of the comparison recording are 
given. As a general conclusion, it is easy to see that 
there is a clear improvement in the instruments since 
the Ottawa Workshop: all the instruments, after being 
corrected for the effects of orientations and tempera- 
ture, behave rather well most of the time, even during 
magnetic disturbances showing variations of only a 
few nanoteslas compared to tens of nanoteslas in 

wa. Encouraging is the long term stability of most 
of the instruments shown during the naturally too short 
period of six days. It may also be concluded that the 
recordings still seem not to be good enough for an ac- 
curacy of one nanotesla. Mysterious variations with 
amplitudes from 1 to 3 nanoteslas occur in instru- 
ments. Only this kind of comparison can reveal these 
errors. 


102,818 
N90-27182/6/GAR 
(Order as N90-27177/6/GAR, PC A07/MF 
01 


) 
Institut de Physique du Globe du Paris (France). Dept. 


de Geomagnetisme. 


Nouveile on ame pour les Mesures Abso- 
lues Magnetiques a Partir d’UN fopecnnas D-I- 
= (New Method for the Absolute Measurement 
Beginning with di Flux). 

S Gilbert. 15 Feb 90, 5p 

Text in French. In Finnish Meteorological Inst., Pro- 
ceedings of the International Workshop on Geomag- 
-— Observatory Data Acquisition and Processing p 

7% 


The method, which is a variation of one described by 
K. Lauridsen and elsewhere by the author, is called 
RESIDU. It offers two oonnon it is faster and sim- 
pler to execute than ZEROS; and the reading of 
RESIDU in small degrees is easy and the results are, 
to some extent, more precise in the unsteady range. 
The measurement consist of a reading the residual 
value of the display in the delta R field, in nanoTesia, 
marked in four fixed directions of a level probe. These 
directions turns by 200 degs whose division value is 
= in a directional reading approaching 0 and 1/10 
Ss. 


102,819 
N90-27183/4/GAR 
(Order as N90-27177/6/GAR, PC A07/MF 
A01) 


Danish contempt Inst., Copenha: 

Experiences with Modern Absolute petramente. 

E. K. Lauridsen. 15 Feb 90, 4p 

In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Acquisition and Processing p 72-75. 


The author has worked with geomagnetic instruments 
for more than 40 years and had arrived at the attitude 
that it was hardly worth while to devote one’s time to 
fractions of a nT because there were so many sources 
of error which came into play when you approached 
this accuracy. Lately, the author has cha his mind. 
It seems that modern instruments are initely better 
than the classical instruments, and it is now possible to 
measure, even absolutely, with an accuracy of less 
than 1 nT. A historical account is given of when and 
why a shift was made from classical to electronic in- 
ae in our observatories in Denmark and Green- 
land. 


102,820 
N90-27184/2/GAR 
(Order as N90-27177/6/GAR, PC bina oD 
1 


Institut de Physique du Globe de Paris (France). 
Institut de Physique du Globe de Paris Automatic 
we Observatory. (Paris Inst. of Earth Phys- 
ics). 

F. Lalanne. 15 Feb 90, 4p 

In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 76-79. 


Since 1986 the Department of Geomagnetism of Insti- 
tut de Physique du Globe de Paris has been involved in 
two programs which need instrumentation grr 4 
ment in fluxgate magnetometer. The first one, MA 

NOLIA, is a project of space magnetic observatory 
with a previous duration of 5 years, the second one, 
Observatoire rey planetaire (OMP) is a worid- 
wide project of 15 to 20 automatic magnetic observa- 
tories. The pro} oe is a major contribution to the inter- 
oe MAGNET project. These projects are 

iscu: 


102,821 
N90-27185/9/GAR 
(Order as N90-27177/6/GAR, PC ee 
01 


Istituto Nazionale di Geofisica, Rome (Italy.). 
a of Automatic Magnetic Observa- 
tories in Italy. 

A. Meloni, and P. Palangio. 15 Feb 90, 7p 

In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 80-86. 


Recording temporal variations of the A yy 
field in digital form is now a usual procedure in many 
geomagnetic observatories. Two Italian magnetic ob- 
servatories now run using a method of a quasi abso- 
lute digital acquisition of data of geomagnetic total field 
and of the components of the field based on the use of 
a proton precession magnetometer equipped with two 
Helmholtz coils. A microprocessor is used to transform 
the magnetometer signal frequency to obtain the ab- 
solute values of the components and to automate the 


102,824 


ATMOSPHERIC SCIENCES 
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set of measurements. The optimization of the 


newly seadeundaleniatieamten for checking the 
stability of components, are discussed. 


102,822 
N90-27186/7/GAR 
(Order as N90-27177/6/GAR, PC A07/MF 


A01) 
Akademiya Nauk SSSR, Moscow. Soviet Geophysical 
Committee. 


Digital Intelligent Magnetic Recording System 
Dimars as the Automated Workstation at Magnetic 


N. E. Papitashvili, V. O. Papitashvili, L. Hegymegi, A. 
Kormendi, and T. Lomniczi. 15 Feb 90, 6p 

In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 87-92. 


The main concept of the Digital Intelligent Magnetic 
Recording System (DIMARS) for the registration of the 
Earth’s magnetic field variations is the following: with 
the help of an embedded microprocessor it provides 
the necessary automated functions which provide a 
maximum available information for the annual report of 
a magnetic observatory. In this way the problem of 
compactness of the unit (5.25 inch disk) 
with IBM PC XT/AT (or ) has been solved. The 
functional block diagram of DIMARS is shown. The 
aw st tasendien te men AA PC tn ee 
oy and transmitting the files into PC via tele- 
enone link without changing a diskette. A standard 
pen imo rvrmal en! by! ad pt of stand- 
ard magnetogram with the 20 mm/h speed (in ty one 
mode). It is possible to attach a digital 
sette magnetic recorder too. Quartz variometers with 
analog electric output are used in the system, but it is 
also possible to attach any other variometers, e.g., 
fluxgate sensors, etc. to the system. 


102,823 
N90-27187/5/GAR 
Order as N90-27177/6/GAR, PC _— 
01) 
Danish Meteor i. Copepaaes 
Improvements 


Magnetometers at 
Danish eel hy nstitute’s Magnetic Ob- 
servatories. 
O. Rasmussen. 15 Feb 90, 10p 
In Finnish Meteorological Inst., Proceedings of the 
International W on Geoma netic Observatory 
Data Acquisition and ing p 93-102. 


Pier tilting was found to cause severe drift problems in 
stations with poor foundation possibilities. A band sus- 
pended fluxgate magnetometer was constructed, 
which during the first year showed a drift of less than 1 
nT/yr in H and Z. pe nn Rte pl bag = sg 
is thought to be caused by the mechanical design. 
Large temperature coefficients in fluxgate sensors is a 
problem especially if they are not well defined. Also it 
is costly to heat the variometer house to a high temper- 
ature to avoid temperature variations. To improve this, 
Pandect (EDA) sensors were fixed inside quartz tubes 
on which were wound new compensating coils. The 
temperature coefficients for these sensors is 0.1 nT/C 
in large fields. New electronics were made to match 
the temperature coefficients of the sensors. The elec- 
tronics can be placed close to the sensors so that the 
whole magnetometers can be housed in a thermostat- 
ed box of 1 cu m to save energy. 


102,824 
N90-27188/3/GAR 

Order as N90-27177/6/GAR, PC “ 
Gem Systems, Inc., Richmond Hill (Ontario). 
Proton Magnetometers for Measurement of the 
Earth’s 
|. Hrvoic. 15 Feb 90, 7p 
In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 103-109. 


Proton magnetometers are an excellent example of 
nuclear brought into and exploit- 


phenomena, although marginally more complex and 
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in macroscopical to improve on 
‘egie proton precession effects in order to achieve 
much better precession Is from smaller sensors 
and using less . Since the polarization of protons 
(generation of proton ion signal) does not re- 


sion signal, in vague similarity to alkali vapor par 
meters using simple feedback techniques. The under: 
lying physics of the two methods are examined. 


102,825 
N90-27189/1/GAR 
(Order as N90-27177/6/GAR, PC mo 
G ical Survey of Canada, Ottawa (Ontario). 
Processing. 


Some on Data 
R. L. Coles. 15 Feb 90, 3p 
In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagne' 
Data Acquisition and Processing p 110-112. 


The geomagnetic field is a co 
varying on tenes scales tener Pin Kesene ofc 
second to millions mp ap It has pal ying and catenn 
geomagneticians to ise wa si 
Chisacterbing the changes in the held. Theage ol dig 
tal magnetometers, computers, and digital ing 
is now in effect. It is important to recognize that basic 
processing of data is outdated. The thought processes 
must be realigned to think in terms of already well es- 
tablished concepts in time series signal processing. 
With instrumentation such as seen at this workshop, 
and with concepts like INTERMAGNET, our data must 
be correct, concepts. 


8 


using modern, and 
Some concepts are examined. 


102,826 
N90-27190/9/GAR 

(Order as N90-27177/6/GAR, PC a +3 
oem cong Survey of Canada, Ottawa (Ontario). 
in 
R. Ocoee A. W. Green, J. Lemouel, and W. F. 
Stuart. 15 Feb 90, 4p 
In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 113-116. 


INTERMAGNET is an international real time roe 
geomagnetic observatory network. INTERMAGNET 
uses the existing system of geostationary meteorologi 
cal satellites to communicate data — coke lobally dis- 
tributed set of geomagnetic observat io downlink 
points world wide. The oye (GOES East, are 
West, Meteosat, GMS, and .T) provide 
coverage of the worid eet my the extreme arre- 
gions. real time data consists of high qualit 
component geomagnetic observatory data 

absolute base line control and, in some cases, activity 
indices. These data and indices are transmitted and 
received at intervals of 12 minutes and 1 hour. The 
need for real time geomagnetic data is examined. 


102,827 
N90-27191/7/GAR 
(Order as N90-27177/6/GAR, PC a, 


) 

Institut de Physique du Globe du Paris (France). Dept. 
de Geomagnetisme. 

the Derivation of Geomagnetic Indices from 


Digital Data. 

M. Menvielle. 15 Feb 90, 10p 

In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 117-126. 


Most of the present geomagnetic indices have been 
designed at a time when observatories were operated 
using analog variometers, and their derivation scheme 
therefore fits with the related requirements. They 
belong to the analog era. At present, more and more 
observatories are operated digital magneto- 
meters, and, in a near future, satellite remote data 
transmission will allow real time availability of the ob- 
servations. Then the digital era will be entered, and the 
observatory routines should evolve accordingly. Some 
basic points that must be taken into — when 

gnetic indices are designed for the digital era 


are examined. 
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102,828 
N90-27193/3/GAR 

(Order as N90-27177/6/GAR, PC aa 
Akademiya Nauk SSSR, Moscow. Inst. pomnee Mag- 
natizma, lonosfery i Rasprostraneniya Radiovoin 
Use of the Method of Natural Orthogonal Compo- 
nents for Derivation of S sub R-variation and Digi- 
tal K-indices. 
V. P. Golovkov, V. O. pros and N. E. 
Papitashvili. 15 Feb 90, 8p 
In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 128-135. 


The possibilities of applying the Method of Natural Or- 
pee et ty a to derive the Sr-variation, 

power we me day to day, are considered. It is neces- 

e the S sub R-variation for the K-index cal- 

culation at magnetic observatories producing digital 
geomagnetic data. The proposed technique has suffi- 
cient accuracy and it is very close to the hand scaled 
determination of S sub R by an experienced observer. 


102,829 
N90-27194/1/GAR 
(Order as N90-27177/6/GAR, PC oe +74 


Finnish Meteorological Inst., Helsinki. 

uction of K-indices by a Simple 
Method Based on Linear Elimination. 
R. Pirjola, J. Ryno, and C. Sucksdorff. 15 Feb 90, 


1ip 

In Its Proceedings of the International Worksho; 
Geomagnetic Observatory Data Acquisition and Pr 
essing p 136-146. 


A hybrid method is presented for computer production 
of geomagnetic K-indices. The simple maximum-mini- 
mum method and the use of linearly eliminated data is 
examined. in the linear elimination, a linear least 
square fit is calculated for each hour + or - 45 minutes 
using digital magnetic data, and the fit is subtracted 
from the data of the particular hour. After this elimina- 
tion the 3 h K-indices are determined using the K-limits 
of the observatory in question. K-values obtained from 
the linearly eliminated data smaller than or = to 2 are 
accepted as final, and if K is larger than 2, the final 
index is determined from the original data without any 
elimination (maximum-minimum). At a high latitude ob- 
servatory, the method seems to give an agreement 
better than 80 percent with hand scaled values and 
only very few indices differ by more than 1. At middle 
latitudes, complete agreement is about 75 percent, 
and at low latitudes about 60 percent. In all cases, dif- 
ferences greater than 1 occur seldom. 


102,830 

N90-28161/9/GAR PC A13/MF A02 
International Council of Scientific Unions, Urbana, IL. 
Scientific Committee on Solar-Terrestrial Physics. 
Middie Atmosphere Program. Handbook for MAP, 
Volume 29. Part 1: Extended Abstracts, Interna- 
lum on Solar Activity Forcing of the 
Middle wees gots Part 2: Mash Workshop. 

J. Lastovicka, T. Miles, and A. Oneill. Sep 89, 284p 
NAS 1.26:186005, MAP-HANDBk-29-PT-1/2, NASA- 
CR-186005 

Sponsored by NASA, Washington and UNESCO. Sym- 
posium Held in Liblice, Czechoslovakia, 3-8 Apr. 1989, 
and Workshop Held in Williamsburg, VA, Apr. 1986. 


No abstract available. 


102,831 
N90-28166/8/GAR 
(Order as N90-28161/9/GAR, PC A13/MF 
A02) 


Centre National de la Recherche Scientifique, Ver- 
rieres-le-Buisson (France). Service d’Aeronomie. 
Review of the 11-Year Solar Cycle, the QBO, and 
the Atmosphere Relationship. 

M. L. Chanin. Sep 89, 
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The papers published by Labitzke (1987) and by La- 
bitzke and Van Loon (1988) indicated that the separa- 
tion of Winter stratospheric data according to the 
phase of the Quasi-Biennial Oscillation (Q.B.0.) led to 
a largely improved relationship with the 11 year solar 


cycle. Since then, this possible relationship has been 
studied and extended from the surface to the lower 
thermosphere and its extension to other seasons is in 
progress. An opportunity is provided to review the 
state of the problem and to attempt to give a general 


view of the experimentally observed responses of ba 
atmosphere to solar | gig Te pe considering the 
phases of the Q.B.O. After a recall of the — 
ship discovered in the winter stra’ 
sion downwards, upwards and to the other sineete 
are successively reviewed. The existing models are 
not adequate right now to represent the solar influence 
— — wm oe —_ =a = ye + in UV flux, 
ut before being able to use large ics 
in a coupled radiative photochemical ran oe 
needs to aun Gaeta the mechanism able to explain 


the pee, Moe lower atmosphere or the surface 
which id be induced by a change in solar activity. 
102,832 
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Centre National de la Recherche Scientifique, Ver- 
rieres-le-Buisson (France). Service d’Aeronomie. 
Seasonal Variation of the 11 Year Solar Cycle 
Effect on the Middie Atmosphere: Role of the 
Quasi Biennial Oscillation. 

P. Keckhut, and M. L. Chanin. 89, 6p 

In International Council of Scie: Unions, Middle At- 
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Before the introduction of the Quasi Biennial Oscilla- 
tion (Q.B.0.) in the of the solar atmosphere rela- 
tionship by Labitzke (1987) and Labitzke and Van Loon 
(1988), the only region of the atmosphere where an 
effect of a change in solar activity was Saget = | admit- 
ted was the me: here. The response of the meso- 
sphere, in phase the solar activity, was found to 
be about one order of magnitude above model e: - 
ancy (around 10 to 20 Kelvin). It was observed inde- 
pendently of the season and maximized around 70 km 
(Chanin et al. 1987). However, from the same study, it 
was shown that the response of the stratosphere of 
opposite sign, clearly seen during winter and autumn, 
was at the ‘threshold of detection in spring and 
summer. In the stratosphere, it was shown later that 
the separation of the data taking into account the - 
of the Q.B.O. amplifies the negative correlation of 
stratospheric temperature with solar 
it then becomes more significantly nega 
East phase of the 0.8.0.1 than when the data are all 
mixed (Labitzke and Chanin 1988). The studies of the 
seasonal response of the —— to solar effect is 
crucial to understand the possible mechanism respon- 
sible of such a solar activity Q.B.O. relationship, know- 
ing that the global dynamic circulation is quite different 
according to the seasons. The question is examined 
as to whether such separation of the data according to 
the phase of the Q.B.O. has any impact on the solar 
response of the middle atmosphere for seasons other 
than winter. 
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Earlier studies on the influence of solar activity vari- 
ations within a 11- P neal solar cycle on temperature 
changes in the middle atmosphere revealed that me 
the temperature in the mesosphere showed stro 
sponses to changes in solar activity, the stratosp! 
remained almost unaffected. Recent studies showed 
that when the temperature data were dene into 
east or west ty ops of the equatorial nial os- 
cillation (QBO) in stratospheric zonal wind, significant 
relationships of temperature in the lower stratosphere 
and troposphere could be obtained with 10.7 cm solar 
radio flux. Positive correlations in high latitude regions 


a 


2 ENS OR RE 


———— 


‘ 
/ 








@PNSI9253E32 


z> 


Segs2xosyuyuces 


~ 


0. 


> PSP2s=z>099 2 


3g z3 


atn 


a a 0 O08 RLHB2_L]12 = EE _—==eeerertl 


sa ow eee 


oe 


~ ou uw 


N90-28169/2/GAR 
(Order as N90-28161/9/GAR, PC — 


02) 
Heinrich-Hertz-inst. fuer Aimosphaern orschung und 
ieomagnetismus, Berlin (German D.R.). 
Solar Activity Influence on Climatic Variations of 
and Mesosphere in Mid-Latitudes. 
+ — G. Entzian, and G. Voncossart. Sep 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The direct modulation of temperature of the mid-lati- 
tude mesosphere by the solar-cycle EUV variation, 
which leads to greater heat input at higher solar activi- 
ty, is well established. Middle atmosphere temperature 
modulation by the solar cycle is independently con- 
firmed by the variation of reflection ts of low fre- 
quency radio waves in the lower i ‘e, which are 
regularly monitored over about 30 years. As explained 
pov eee in detail, these reflection heights depend on 
the geometric altitude of a certain isobaric surface 
(near 80 k), and on the solar ionizing Lyman-al radi- 
i the solar cycle variation of Lyman- 
ed reflection heights 
transition from solar mini- 

mum to maximum can be calculated, if the vertical 
baric structure of the neutral atmosphere would remain 
unchanged. An discrepancy between expected and 
observed height change must be explained by an up- 
lifting of the isobaric level from solar minimum to maxi- 


@ 


mum, caused by temperature oe in the meso- 
e. By integrating the solar cycle temperature 
over the height region of middie atmos- 


phere, and assuming that the lower boundary (tropo- 
pause) has no solar cycle variation, the magnitude of 
this uplifting can be estimated. It is given for the Lidar- 
derived and for the rocket-measured temperature vari- 
ations. Comparison suggests that the real amplitude of 
the solar cycle temperature variation in the meso- 
sphere is underestimated when using the rocket data, 
but probably overestimated with the Lidar data. 
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Cologne Univ. (Germany, F.R.). 

QBO and Weak External Forcing by Solar Activity: 
A Three Dimensional Model 

M. Dameris, and A. Ebel. Sep 89, 4p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
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Part 2: Mash Workshop, Williamsburg, 1986 p. 


A better understanding is attempted of the physical 
mechanisms leading to significant correlations be- 
tween oscillations in the lower and middie strato- 
sphere and solar variability associated with the sun’s 
rotation. A global 3-d mechanistic model of the middie 
atmosphere is employed to investigate the effects of 
minor artificially induced perturbations. The aim is to 
explore the physical mechanisms of the dynamical re- 
sponse especially of the stratosphere to weak external 
forcing as it may result from UV flux changes due to 
solar rotation. First results of numerical experiments 
dealing about the external forcing of the middle atmos- 
phere by solar activity were presented elsewhere. Dif- 
ferent numerical studies r ing the excitation and 
prt pe one of weak perturbations have been contin- 
since then. The model calculations presented are 
made to investigate the influence of the quasi-biennial 
oscillation (QBO) on the dynamical response of the 
middie atmosphere to weak perturbations by eae 
ing different initial wind fields which represent the west 
and east phase of the QBO. 
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The response of mesospheric ozone and temperature 
to short term solar ultraviolet variations related the the 
27 day rotation of the Sun has been recently detected 
from analysis of satellite measurements. A systematic 

of ozone was detected near 70 km, which is 
attributed to solar L' age photodissociation of 


water vapor with destruction of 
Ov9 Seem tem, and temperature we texdbadk effects re- 
the unexpected! ture/UV 


strong tempera’ 
penn Po near 70 km. The nature of latitudinal and 
semiannual variations in the ozone/UV and tempera- 
ture/UV response were isolated. Observed variations 
are compared to theoretical models. 
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Aeronautics ice Administration, 
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Part 2: Mash Workshop, Williamsburg, 1986 p. 


Recent studies of solar UV related changes of ozone 
and t ‘ature have considerably improved the un- 
ders ing of the solar UV and ozone relationship in 
the middle atmosphere on time scales of a solar rota- 
tion. These studies have shown that during periods of 
high solar activity, ozone in the upper stratosphere has 
pepe erage oy ee ewep om mtn gs Span 
in accordance with theoretical predictions. The prob- 
lem of measuring solar response of the stratospheric 
ozone and ture on time scales of a solar cycle 
is more difficult. In the altitude range of 2 mb, the 
model based calculations, based on plausible scenar- 
ios of solar UV variation, suggest a change of less than 
4 percent in ozone mixing ratio and 1 to 2 K in temper- 
ature. The relative response was studied of the middie 
atmosphere to solar forcing at 155 and 27 day periods 
as indicated from the spectral analyses of a number of 
solar indices. 
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Arizona Univ., Tucson. 

Stratospheric Effects of Solar eens Vari- 
ations on the Solar Rotation Time Scale 

L. L. Hood. Sep 89, 6p 
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A summary is presented of some current work on 
measurement and interpretation of stratospheric 
ozone and temperature responses to observed short 
term solar ultraviolet variations. Although some studies 
have yielded provisional evidence for a nearly in-phase 
ozone-solar cycle relationship, they extend at most 
over only one or two 11 year cycles so the statistical 
significance of the correlations is not large. Similarly, 
the relatively short lengths of individual satellite data 
sets combined with the problem of estimating the 
elec of changes in instrument sensitivity (drift) during 
the observing period have complicated attempts to 
infer long term or solar cycle ozone trends. The solar 
rotation and active region development time scale pro- 
vides an alternate time scale for which detailed studies 
of middie atmospheric ozone and temperature re- 
sponses to solar ultraviolet variability are currently 
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Moscow State Univ. (USSR). Dept. of Annan 


Physics. 
Gases of the Middie Atmosphere and Short-Term 
Solar Radiation Variations. 
M. Y. Danilin, and G. |. Kouznetsov. Sep 89. 
In international Council of Sclentine Unions, Miadie At- 
mosphere . Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, Internati Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p p. 
oxhenpetnnand tan tenon (Om hammmn ti 
data of ozone (O3) response to 27 
13-day solar ultraviolet irradiance variations (SUVIV). 
But a few duration SUVIV (accompanied, for ex- 
pace ee et neo ae 
amplitudinal, diurnal, seasonal, latitudinal and phase 


parameters were investigated of ozone and other 
trace gases of atmosphere to such short term SUVIV. 
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Atmospheric Planetary Waves Induced by Solar 
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It is known that there are variations in the atmospheric 
ater sey br Se 
the Sun (27 days). The variations are 


pospheric processes, pee A ae oo ‘and in 
stratosphere. The main problem is the iden- 
ees dete oe 


ogeneous phenomena ar 

connected. coal de lebeahdity propane’ Out 
the periodic heating of the ozone layer by the short 
wave radiation would be the reason of excitation the 
27-day oscillations. It was also assumed that excite- 
ment takes place in condition of resonance with an ex- 


made of the data analysis results 
idea. 


which support this 
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Mechanisms of Solar Effects in 
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A. Ebel. Sep 89, 1p 
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A goth vette Ss eee eae 6 ee 
Se a a ae mnctes aoe 

saan Eun te io Gaanne Gaing en leet Goo: 
ades. The views which have been put forward are 
often controversial in their physical consequences. 
The reason may be the complexity and non-linearity of 
the atmospheric response to tively weak forc- 
ing resulting from solar activity. this review 
focuses on aspects which seem to indicate nonlinear 
processes in the development of solar induced vari- 
ations. Results from observations and numerical simu- 
lations are discussed. 
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The solar wind variability and high energy particle ef- 
fects in the neutral middie atmosphere are not much 
known. These factors are important in the high latitude 
upper mesosphere, lower thermosphere energy 
budget. They influence temperature, composition 
(minor constituents of nitric oxide, ozone), circulation 
(wind system) and airflow. The vertical and latitudinal 
structures of such effects, mechanisms of downward 
penetration of energy and questions of energy abun- 
dance are largely to be solved. The most important 
recent finding seems to be the discovery of the role of 
highly relativistic electrons in the middle atmosphere at 
L = 3-8 (Baker et al., 1987). The solar wind and high 
energy particle flux variability appear to form a part of 
the chain of possible Sun-weather (climate) relation- 
pols The importance of such studies in the nineties is 

asized by their role in big international programs 
st P and IGBP - Global Change. 
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Main components of corpuscular radiation contributing 
to energy deposition (ED in eV/cu cm/s) in the atmos- 
phere (10 to 100 km) are cosmic ray nuclei (CR - galac- 
tic and solar) and high ener. ergy electrons (HEE), mainly 
of magnetospheric —_ alactic CR depending on 
= cycle phase and latitude are dominant source of 

D by corpuscular radiation below 50 to 60 km. Below 
50 km secondaries must be assumed. More accurate 
treatment need assuming of individual HE solar flare 
Particles, cut off rigidities in geomagnetic field and their 
changes during magnetospheric disturbances. Elec- 
trons E sub e greater than 30 keV of magnetospheric 
origin penetrating to atmosphere contribute to produc- 
tion rate below 100 km especially on night side. High 
temporal variability, local time dependence and com- 
plicated energy spectra lead to complicated structure 
of electron ED rate. Electrons of MeV energy found at 
geostationary orbit, pronouncing relation to solar and 
geomagnetic activity, cause maximum ED at 40 to 60 
km. Monitoring the global distribution of ED by corpus- 
cular radiation in middle atmosphere need continuing 
low altitude satellite measurements of both HEE and x 
ray BS from atmosphere as well as measurements of 
energy spectra and charge composition of HE solar 
flare particles. 
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on Solar Activity Forcing of the Middle Atmosphere. 
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A new improved model for cosmic rays-middle atmos- 
phere interaction is developed. The ionization q(h)-pro- 
file dependence on penetrating high energy particles 
composition (protons, alpha-particles and heavier 
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nuclei) and energy spectra (solar activity modulation 
included) are investigated. A computer program, realiz- 
ing the Gaussian algorithm for solving of multidimen- 
sional integrals is created. The corresponding electron 
density profiles N(h) at solar minimum and maximum 
are 


102,845 
N90-28193/2/GAR 
(Order as N90-28161/9/GAR, PC A13/MF 


A02) 
ae Academy of Sciences, Sofia. Inst. of Space 
cl 


Research. 
Intensive Mbhd-Structures Penetration in the 
Middle Atmosphere Initiated in the lonospheric 
Cusp under Quiet Geomagnetic Conditions. 

rays Mateev, P. |. Nenovski, and P. |. Vellinov. Sep 
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mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
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Part 2: Mash Workshop, Williamsburg, 1986 p. 


In connection with the recently detected quasiperiodi- 
cal magnetic disturbances in the ionospheric cusp, the 
penetration of compressional surface magnetohydro- 
dynamic (MHD) waves through the middie atmosphere 
is modelled numerically. For the COSPAR Internation- 
al Reference Atmosphere (CIRA) 72 model the re- 
spective energy density flux of the disturbances in the 
middle atmosphere is determined. On the basis of the 
developed model certain conclusions are reached 
about the height distribution of the structures (energy 
losses, currents, etc.) initiated by intensive magnetic 
cusp disturbances. 
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The variations of solar and geomagnetic activity may 
affect the thermosphere circulation via plasma heating 
and electric fields, especially at high latitudes. The 
possibility exists that the energy involved in auroral 
and magnetic storms can produce significant changes 
of mesosphere and lower thermosphere wind systems. 
A study of global radar measurements of winds at 80 
to 100 km region revealed the short term effects (cor- 
relation between wind field and geomagnetic storms) 
and long term variations over a solar cycle. It seems 
likely that the correlation results from a modification of 
planetary waves and tides propagated from below, 
thus altering the dynamical regime of the thermos- 
phere. Sometimes the long term behavior points rather 
to a climatic variation with the internal atmospheric 
cause than to a direct solar control. 
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Lower thermospheric (90 to 120 km) wind data was 

reat) by ground based iced-receiver method 
(HF, LF) near Sirkutsk (52 deg N, 104 deg E). There is 
interrelated solar and meteorological control of lower 
thermosphere dynamics. Some features of solar con- 
trol effects on the wind parameters are discussed. 
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General Overview of the Solar Activity Effects on 
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on Solar Activity Forcing of the Middle Atmosphere. 
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Solar activity influences the ionospheric D region. That 
influence manifests itself both in the form of various 
solar induced disturbances and in the form of the D 
region dependence on solar activity parameters (UV- 
flux, interplanetary magnetic field, solar wind etc.) in 
quiet conditions. Relationship between solar activity 
and epee oa control of the D region behavior is 
considered in detail and examples of strong variations 
of aeronomical parameters due to solar or meteorolog- 
ical events are given. 
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Based on the simulation of different Forbush decrease 
and particle precipitation effects in the D region, elec- 
tron density profiles in the mid-latitudes the ionospher- 
ic absorption of low frequency (LF) radio waves was 
determined. The absorption variations at different fre- 
quenceis are gees affected by the shape of the 
electron density profile. A structure appears which 
sometimes resembles the letter S (in a slopi ope 
Both the height (around 70 to 72 km) and the depth of 
the local minimum in the electron density contribute to 
the computed absorption changes of various degree at 
different frequencies. In this way several observed 
special absorption events can be interpreted. 
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As shown by ground-based absorption measurements, 
the lower ionospheric plasma is markedly controlled by 
the structure of the MF. Whereas in high auroral and 
subauroral latitudes this effect is very pronounced, in 
midiatitudes its influence is less important. A compari- 
son of these results with satellite data of the IMF and 
the solar wind speed confirms the important role of 
these components, not only during special events but 
on for the normal state of the ionospheric D region 
plasma. 
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The polar cap absorption (PCA) events are the most 
remarkable geophysical phenomena in the high lati- 
tude ionosphere. Their effects are extended on the 
whole polar region in both hemi: es. The PCA 
events are caused by the intense fluxes of the solar 
cosmic rays (SCR) which are Ss by the solar 
proton flares. Entering into the h’s magnetosphere 
and ionosphere the SCR fluxes create excessive 
anomal ionization at the ionospheric hts of 50 to 
100 km which exceeds usual undistu' level of ioni- 
zation in several orders of magnitude. The PCA events 
can be considered as catastrophic in relation to the 
polar ionosphere because all radio systems —s ion- 
ospheric radio channels ceased to operate during 
these events. On the other hand the abnormally high 
level of ionization in the ionospheric D region during 
the PCA events create excellent opportunities to con- 
duct fruitful aeronomical research for the lower ionos- 
phere. Obvious scientific and practical importance of 
the PCA events leads to publishing of special PCA 
catalogues. The ionospheric effects caused by the 
SCR fluxes were profoundly described in the classical 
paper (Bailey, 1964). Nevertheless several aspects of 
this problem were not studied properly. An attempt is 
made to clarify these questions. 
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Solar or Meteorological Control of Lower lono- 
spheric Fluctuations (2-15 and 27 Days) in Middle 
Latitudes. 
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Several types of short and long term effects of solar 
activity on the lower ionosphere are related to solar 
flares, the sector structure of the interplanetary mag- 
netic field and some periodicities in sunspots or solar 
radio flux. The most evident periodicities of the Sun are 
the 11 year cycle of its activity and the differential rota- 
tion period near 27 days (25 to 30 days). Here, the fol- 
lowing questions are discussed: which periods be- 
tween 2 and 15 days and near 27 days occur in iono- 
spheric absorption during the interval July 1980 to July 
1985 and are these periods related to similar periods in 
solar Ly-alpha flux, geomagnetic activity, or neutral 
wind near 95 km observed in Collm (GDR). Day-time 
absorption data obtained by the A3 method was used 
for the following radio-paths: (164 kHz), (1539 kHz), 
(6090 kHz). With the use of these data the electron 
density variations in the lower ionosphere can be ana- 
lyzed. An attempt was made to clarify the nature of the 
observed fluctuations in absorption. 
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In order to clarify the question of solar periods in ab- 
sorption, the pattern was studied of the solar Lyman- 
alpha radiation (the principal ionizing agent of the 
lower ionosphere) and of the radio wave absorption at 
five widely spaced places in Europe. When the solar 
Lyman-alpha flux variability is very well developed, 
then it dominates in the lower ionospheric variability. 
The most pronounced Lyman-aipha variation on time 
scale day-month is the solar rotation variation (about 
27 days). When the Lyman-alpha variability is devel- 
oped rather poorly, as it is typical for periods dominat- 
ed by the 13.5 day variability, then the lower iono- 
spheric variability appears to be dominated by vari- 


‘ations of meteorological origin. The conclusions hold 


for all five widely spaced placed in Europe. 
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Solar terrestrial researches have revealed substantial 
meaning of nonsteady events on the Sun, mainly solar 
flares, for the processes taking place in ionosphere. 
Solar flares result in the numerous consequences, ac- 
count and prediction SS ee 
our days. It is well known, that ionospheric di 

ances following solar flares cause strong pcr ne el 
in the ionosphere, which severely violate radio sys- 
tems (communication, navigation, etc.). Possibilities of 
— short wave fadeouts (SWF) prediction are con- 
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Beginning in the 1960s, records were made of noise 
from the region around the Polar Star on 29 MHz 
(Krivsky and Tlamicha, 1960) at the Ondrejov Observ- 
atory near Prague. Since the aerial characteristic was 
not too narrow, radio bursts were received of solar 
origin (of flares) at the noise level, SCNA effects 
(sudden cosmic noise absorption) at the time of inten- 
sive flare X-emission and in some rare cases, after 
large proton flares, small absorption effects of a few 
hours duration (Krivsky, 1969). These post-flare ab- 
sorption effects in cosmic noise are evidently analo- 
gous with PCA effects (polar cap absorption) and are 
connected with ionospheric absorption of radio cosmic 
noise, caused by fast particles of subcosmic radiation. 
The recording of long term absorption effects after 
large particle flares at European midiatitudes was re- 
ported at the beginning of the 1960s. It was then usual 
to record radio cosmic noise with riometers at frequen- 
cies of about 18 MHz in the polar or subpolar regions in 
an effort to record PCA effects of subcosmic radiation 
(Hakura, 1968). An attempt was made to record the 
complex of emissions mentioned as well as the effects 
in a new frequency range (30 MHz), which did not 
agree with the ideas of the contemporaneous repre- 
‘sentatives of the lonospheric Department of the Geo- 
physical Institute in Prague. In recent years radio 
cosmic noise has been recorded at the Upice Observ- 
atory. These long term after flare effects of cosmic 
radio noise absorption (AF-CNA) at middle latitudes 
are reported to the geophysical and ionospheric com- 
munity for the first time. 
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February 1986, near the minimum of the 11 
wie sunspot cycle, after a long period of totally 
quiet solar activity (R sub z = 0 on most days in Janu- 
ary) a period of a suddenly enhanced solar activity oc- 
curred in the minimum between solar cycles 21 and 22. 
Two proton flares were observed during this period. A 
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Relation Between the the Electron Content of the lon- 

ospheric D-Region, Variations of the Riometer Ab- 
and the H-Component of the Geomag- 


L. V. Zelenkova, V. A. Soldatov, J. V. Arkhipov, and 
V. F. Laikova. Sep 89, 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
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The correlation between lower ionosphere disturb- 
ances, geomagnetic variations and radiowave 


file structure and riometer absorption, and 
absorption and the H-component magnetic field, in 
order to determine the relation between the (e)-profile 
parameters and the geomagnetic field variations. 
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Perturbations of F region electron density caused by 
the extension of magnetospheric convection electric 
field to middle latitudes are already well known. For the 


-componen 
(IMF) smail disturbances of 
sity were detected at night by steep-i 
sounding, which may be attributed to the influence of 
the penetrated convection electric field (CEF). _— 
evidence is given of a local time dependence of 
CEF effect in the D region and a rather a 
tion is demonstrated at at the initial stage of disturbance 
between high latitude magnetic field variations and si- 
multaneous perturbation of the midiatitude ionospheric 
reflection height. 
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sults 1989 p 57-62. 


Humidity variability at the top of the marine boundary 
layer (MBL) and in the free troposphere was examined 

using a variety of measurements taken on and around 
San Nicolas Island (SNI) during the FIRE IFO in July, 
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1987. Doppler wind profiler reflectivity recorded at two 
minute time resolution has provided the most continu- 
ous record and detail of small scale humidity fluctua- 
tions. Rawinsonde data were available from both an 
island site and the research vessel Point Sur. The in- 
formation extractable from these sources is somewhat 
limited due to the frequency of launches (3 to 4/day at 
SNI and 6/day on the Point Sur). Some additional data 
were available from instrumented aircraft although 
scheduling flights in the neighborhood of the island 
was difficult due to restrictions on the air space. Other 
relevant data were collected at SNI near the radar and 
rawinsonde launch sites. A continuous record of cloud 
base altitude was logged by a ceilometer. Doppler 
acoustic sounder (sodar) reflectivity data provided a 

record of inversion height. The sodar also moni- 
tored turbulent temperature fluctuations in the MBL. A 
small ground station recorded hourly averages of solar 
irradiance and downward longwave irradiance. The 
analysis in progress of the various data sets for two 
adjacent two day periods from 11 July to 14 July is 
described. The earlier period was chosen because the 
marine inversion was unusually high and there was in- 
creased frequency of rawinsonde launches at SNI. 
The later period was chosen because of the significant 
descent with time of an elevated inversion indicated by 
the radar data. hall ae the four day period, but es- 
pecially in the first half, the turbulent humidity structure 
calculated from Doppler radar reflectivity shows excel- 
lent agreement with humidity profiles evaluated from 
rawinsonde data. 


102,860 


TIB/A90-81893/GAR PC E07 
Ruhr Univ., Bochum (Germany, F.R.). Abt. fuer 
Chemie. 

Untersuchung der atmosphaerischen Reaktions- 
— beim Abbau aliphatischer Kohlenwasser- 
stoffe durch Hydroxylradikale. (investigation of 
the atmospheric reaction paths during the decom- 
ae med of aliphatic hydrocarbons by hydroxyl 
is). 


Diss. (Dr.rer.nat). 
H.P. Schueler. 1988, 101p 
In German. 


The thesis deals with the decomposition behaviour of 
hydrocarbons under conditions permitting conclusions 
about the chemistry in unpolluted troposphere. 2,2,3,3- 
tetramethylbutane and cyclohexane are investigated 
as representatives of substances with primary and 
secondary C-H bonds. For cyclohexane, the velocity 
constant of the reaction with OH radicals was meas- 
ured as absolute value in resonance fluorescence ex- 
periments employing flash photolysis. The resulting 
value of (7.7 +or- 1.1).10 (-12) cm (3) s (-1) confirms 
the existing literature statements within the framework 
of measuring accuracy and, as may be expected, re- 
mains constant for pressures above 10 mbar. As cor- 
roboration of this measurement, the rise in the vapour- 
pressure curve for cyclohexane was measured by 
means of gas saturation at different temperatures and 
gas chromatography in a range down to -65 deg C. The 
analysis of the reaction products from conversions of 
OH with organic reactants was performed with the aid 
of an apparatus, where, in the presence of water 
vapour, hydroxyl was generated from O sub 2 and re- 
sulting O sub 3 by means of continuous photolysis and 
converted with reactant. The OH formation rate in this 
system of substances in absence of organic reactants 
was determined experimentally by measurement of 
the ozone formation. The analysis of the reactant de- 
composition and the developing stable products was 
carried out by gas chromatography with flame ioniza- 
tion detection. Where required, the sample gas was 
cryogenically enricyhed before injection. The identifi- 
cation of the detected products was achieved by com- 
parison of the retention times with reference sub- 
stances, using GC/MS and FTIR spectroscopy. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081893.) 
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(sup 222)Rn, (sup 222)Rn progeny and (sup 220)Rn 
progeny concentrations in air were measured at the 
Mauna Loa Observatory (MLO) in Hawaii during March 
1989 in order to investigate the feasibility of using 
them as atmospheric tracers to help determine local 
air mass flow patterns. Charcoal traps, cooled to dry 
ice temperatures, were used to collect (sup 222)Rn, 
which was subsequently measured in pulse ionization 
chambers at the Environmental Measurements Labo- 
ratory (EML). (sup 222)Rn progeny and (sup 220)Rn 
progeny for 37 samples were measured at the Observ- 
atory by sampling high volumes of air through filters, 
which were counted for up to 11 hin alpha scintillation 
counters. Individual progeny concentrations were cal- 
culated using both least squares and maximum likeli- 
hood techniques. In general, (sup 222)Rn progeny and 
(sup 220)Rn progeny concentrations were low when 
free tropospheric air was present (downslope and 
tradewind conditions), and consistently higher when 
surface air from the island broke through the trade 
wind inversion layer {ups lope conditions). The data 
suggest that (sup 222)Rn, (sup 222)Rn progeny, or 
(sup 220)Rn progeny monitoring may provide new and 
useful information to help indicate the different air flow 
patterns present at MLO. 17 refs., 5 figs., 2 tabs. 


102,862 

DE90016338/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Terrain-induced mesoscale circulations in the Co- 
lumbia Basin. 

E. D. Skyllingstad, and J. C. Doran. Jun 90, 20p 
PNL-SA-17987, CONF-90061 11-4 

Contract ACO6-76RL01830 

Conference on mesoscale processes and mountain 
meteorology, Boulder, CO (USA), 25-29 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Mountain basins present a difficult problem for the 
analysis and prediction of local temperature and wind 
structure. The flow complexity is compounded by the 
formation of mountain gravity waves and subsequent 
downslope winds and increased mixing. The influence 
of the basin topography often leads to widely varying 
stability and surface winds. Basin meteorology is also 
strongly tied to the — of solar heating and verti- 
cal structure of the | air column. Stagnation and 
strong inversions, resulting from weak flow aloft and 
low solar heating, are common in mountain basins and 
have a large impact on the transport and diffusion of 
atmospheric contaminants. As in many atmospheric 
flow problems, studying the structure of basin flow is 
hampered by the high cost of extensive field programs. 
Another option is the use of numerical models to sup- 
plement a limited observation program. Models can 
provide a reasonable diagnostic tool at low cost for 
gaining insight on the dynamics of geophysical fluid 
problems. Here, we examine the characteristics of a 
particular flow pattern that is common in the Columbia 
Basin located in south-central Washington State. This 
preliminary case study is performed using a combina- 
tion of surface observations and vertical soundings 
and a data set generated by a hydrostatic numerical 
model. Our intent is to demonstrate the importance of 
terrain blocking and channeling on the circulation and 
= of cool air within a partially closed mountain 
asin. 
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While it is often convenient to assume that the proper- 
ties of katabatic winds in a deep mountain valley can 
be described independently of the winds above the 


ridgetops, such an assumption is clearly invalid in the 
presence of winds that are strong enough to signifi- 
cantly affect the inversions that may be present in the 
valley. This paper describes the results of a series of 
numerical experiments in which the ambient winds out- 
side a valley were varied in both speed and direction. 
The resultant behavior of the valley drainage winds are 
shown, comparisons are made with observations, and 
a discussion of the results is given. 16 refs., 7 figs. 
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The topic of atmospheric cnoidal and solitary waves 
has received considerable attention in recent years. 
These waves are of interest because of their strength, 
permanence of form, and ability to travel long dis- 
tances with minimal decrease in amplitude. Observa- 
tions of solitary waves have identified two classes of 
disturbances. The first wave type, known as a wave of 
depression, extends through the depth of the atmos- 
phere and is noticeable as a trough of low pressure at 
the surface. These waves are commonly observed 
downstream from regions of a cyclogenesis sug- 
gesting a generation mechanism of convection, fronto- 
genesis, or other mesoscale instability (Lin and Golf 
1988). The second wave type, known as a wave of ele- 
vation, propagates along a surface inversion and is 
identified by a high-pressure spike. Waves of elevation 
are formed by the intrusion of a gust front or sea 
breeze beneath an existing inversion. This interaction 
leads to the formation of a bore or jump in the inver- 
sion height, that eventually develops undulations or 
cnoidal waves under the proper atmospheric condi- 
tions. Cnoidal wave systems have been observed by 
Christie et al. (1978), Clarke et al. (1981) and as my od 
solitary waves such as presented by Doviak and 
(1984). In previous investigations of cnoidal waves, 
conditions leading to complete or partial cnoidal wave 
png have been examined (Crook 1986; Crook 
1988). Missing from these studies are cases where a 
Critical level exists or the wave phase speed equals the 
ambient wind speed. Here, a numerical model is used 
to study critical levels as possible trapping mecha- 
nisms for cnoidal waves. 11 refs., 4 figs. 
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With the aid of the three-dimensional, non-hydrostatic 
mesoscale model FITNAH (flow over irregular terrain 
with natural and anthropogenic heat sources), two sim- 
ulations of nocturnal cold-air flow-off in the area of 
Wiesbaden were carried through. The first simulation 
takes into account current land use, by contrast, in the 
second simulation the land use specification ‘forest’ in 
a partial area (Klarenthal) was replaced by the land 
use specification ‘field’. The simulations show the for- 
mation, development in relation to time, and spatial 
distribution of cold air flows from the wooded Taunus 
mountain slopes to the Rhine, as well as the formation 
of heat islands over built-up areas. The Klarenthal area 
is the main catchment area for the cold air flow direct- 
ed at the city of Wiesbaden. Owing to the forest stand 
in the upper part of Klarenthal, mass flow is higher than 
it would be in case of the hypothetical condition free of 
trees. On the other hand, the forest reduces cooling 
near the ground at night. (orig.). 
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A new (1990) version of the Global Reference Atmos- 
pheric Model (GRAM-90) is presented and discussed. 
GRAM-90 incorporates extensive new data, mostly 
collected under the Middle Atmosphere Program 
(MAP), to produce a completely revised middie atmos- 
phere model (20 to 120 km). Because of earlier data 
sparseness in this altitude region, previous version of 
GRAM relied on a six-month displacement of Northern 
Hemisphere data to represent the Hemi- 
sphere. GRAM-90 alleviates this shortcoming by utiliz- 
ing actual data from the Southern Hemisphere for 
each month. The GRAM-90 program is described with 
extensive documentation on the program operation 
and usage. Sample results are presented, in the form 
of height-latitude and latitude-longitude plots. Com- 
parisons are made between the empirically-based 
GRAM-based GRAM-90 model and results from a first 

principles stratospheric circulation model (SCM) in the 
20 to 80 km height region. areas of improve- 
ment of GRAM-90 over the earlier GRAM model re- 
sults are also noted. 
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METEOSAT data in high temporal resolution is used to 
determine diurnal varitations in the Earth Radiation 
Budget (ERB). The inversion process, converting band 
limited METEOSAT measurements to unfiltered flux 
densities, is based on the data inversion process of the 
ERB. It is concluded that diurnal variations in ERB 
components can be interpreted as top boundary con- 
ditions of the Earth-atmosphere system, which drives 
and is driven by the circulation patterns of the atmos- 
phere and the oceans. Time py models are 
discussed. Series analysis of the METEOSAT fluxes 
and modeling of the temporal variability of clouds are 
suggested for further improvement of the model. 
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In order to examine how often dust storms in east Asia 
and the resultant dust clouds, Kosa, occur and can be 
observed by the geostationary meteorological satel- 
lite, the Geostationary Meteorological Satellite (GMS) 
visible and infrared _e were surveyed for the 
period of 1982 to 1988. Twenty one cases were pre- 
sented in which about a half of the duststorms were 
identified in the infrared images in cloud-free areas. 
Steaky features of the dust storms mostly at early 
stages and their subsequent change to fuzzy patches, 
possibly in the mature or decaying stage which are 
identical to so-called dust clouds, were useful in identi- 
fying the dust storms in their sources area in the satel- 
lite images. Some of the dust clouds reported in a syn- 
optic observation in Japan, though they were minor 
storms, were not identified in the GMS images. The 
phenomenologically significant dust clouds, Kosa, on 
their transport route were identified up to the distance 
of about 3000 km and more, far from the sources with 
transversal extent of about 500 to 1500 km over Japan 
Islands and the vicinity. The average tran speed 
was 40 km/h (15m /s). Synoptic weather condition 
clearly governs the behavior of the dust clouds, which 
is discussed for each of the cases. 
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In order to apply the automatic method for calculating 
the high-level cloud motion winds to the operational 
system at the Meteorological Satellite Center (MSC), 
the improvement of the algorithm for calculating the 
high-level wind was carried out, and the characteristics 
of the resultant winds derived automatically were in- 
vestigated. To calculate the high-level wind automati- 
cally, an Automatic target cloud Selection (AS) method 
was used to select the target of the high-level cloud, 
and a cross-correlation technique was used to track 
the moving cloud target. This method is used to calcu- 
late the low-level wind operationally, and was applied 
to calculate the high-level wind by modifying the algo- 
rithm and the parameter for the cirrus level cloud 
target. The high-level winds from the automatic 
method were compared with those from Loop-Film 
(LF) method in order to investigate the characteristics 
of the automatic calculated wind. The tracked winds 
from the cross-correlation technique had almost the 
same characteristics as those from the LF method, 
though there were a few cases in which the cloud 
motion wind was not calculated when the target cloud 
moved very fast, especially in the middle latitude. The 
horizontal density of the AS winds was more than that 
of the LF winds. The mean vector difference between 
the AS winds and the radiosonde winds was a little 
bigger than that between LF winds and the radiosonde 
winds, because the AS winds were compared without 
rejecting erroneous winds by an analyst. It was found 
that the automatic method could be used routinely. 
MSC adopted the automatic method in place of the LF 
method from March 1, 1987, and this method has been 
used operationally in combination with man-machine 
interactive method on an image processing console. 
The resultant high-level winds have increased in 
number by about 30 percent since then. 


102,870 
N90-27228/7/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 


Greenbelt, MD. Goddard Space Flight Center. 
of Intraseasonal 


tions. 
C. Park, D. M. Straus, K. Lau, and S. D. Schubert. 
Aug 90, 122p NAS 1.15:100764, REPT-90E02836, 
NASA-TM-100764 


Low frequency oscillations appearing in three GCM 
seasonal cycle integrations are compared with the 
analyses of the European Center for Medium Range 
Weather Forecasting (ECMWF). All three models have 
the same resolution: 4 deg latitude by 5 deg longitude, 
with 9 levels. The dominant phase speeds and the dif- 
ferential vertical structure of the heating profiles in the 
GCMs are in general agreement with current theory in- 
volving the positive feedback between latent heating 
and moist static stability. All three GCMs fail to capture 
the detailed evolution in the different stages of the de- 
velopment and decay of the oscillation. The results 
suggest that an improvement in the boundary layer 
moisture processes may be crucial for a better simula- 
tion of the oscillation. 
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N90-28170/0/GAR 
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Central Aerological Observatory, Dolgoprudnyi 
(USSR). 
Planetary Waves namics and _ interannual 
Course of Meteorological Parameters of the High 
Latitude Stratosphere and of the 


Northern and ispheres 

re and 21ST Solar Cycles and Different Phases 
of QBO. 

V. G. Kidiyarova, and N. N. Fomina. Sep 89, 2p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The part of energy of the planetary waves which enters 
the stratosphere depends on conditions of planetary 
wave generation and propagation through the tropo- 
pause, and the part of planetary wave energy which 
enters the mesosphere depends on conditions of plan- 
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etary wave ition through the recta ene An 
attempt is made to estimate connections between ex- 
le a long term 


of energy of planetary waves 

which enter the menaagnars and a coe 
winter seasons in Northern a 

spheres. interannual vamanneet + en atl 
30 km and 70 km levels are investigated for the central 
winter months of the period 1970 to 1986. This period 
includes the descending branch of the 20th solar cycle 
and the whole 21st cycle. Calculations are made on 
the bess of méanwements of Helen ietund and Riel>- 
dezhnaya. 
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Central Aerological Observatory, Dolgoprud 
(USSR). olog' tory inyi 


Resonant Rossby Waves and Solar Activity. 

A. A. Krivolutsky, and O. A. Loshkova. Sep 89, 4p 

In International Council of Scientific Unions, Miidle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 

on Solar Activity Forcing of the Middle pateagher. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


Large scale transient waves are an essential ves fike 27 
atmospheric dynamics. Some of these waves 27 
day waves) could have a solar nature. The contribution 
of the 27 day planetary waves to a total long period 
spectrum of the ai processes a 
solar cycle was investigated. lv: and Krivo- 
lutsky proposed that the 27 day wave has a resonant 
nature. The real atmospheric processes were investi- 
gated. The method of 2-D wave analysis used is de- 
scribed by Krivolutsky. It was concluded that the reso- 
nant nature of the 27 day wave is not unicum. There 
are long periods waves (50 day wave) in stratosphere 
which belong to the resonant waves, too. It is a very 
interesting fact for the solar activity-weather problem 
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N90-28210/4/GAR 
(Order as N90-28161/9/GAR, PC —— 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Comparison of Satellite Derived 


Dynamical Quanti- 
ties in the Stratosphere of the Southern Hemi- 


T. Miles, and A. Oneill. 89, 27p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 

on Solar Activity Forcing of the Middle hamaaghan. 
Part 2: Mash Workshop, Williamsport, 1986 p. 


The proceedi are summarized from a pre-MASH 
planning works on the intercomparison of South- 
ern Hemisphere observations, analyses and derived 
dynamical quantities held in Williamsburg, Virginia 
during April 1986. The aims of this workshop were pri- 
marily twofold: (1) comparison of Southern Hemi- 
sphere dynamical quantities derived from various sat- 
ellite data archives (e.g., from limb scanners and nadir 
sounders); and (2) assessing the impact of different 
base-level ht information on such derived quanti- 
ties. These tasks are viewed as especially important in 
the Southern Hemisphere because of the paucity of 
conventional measurements. A further strong impetus 
for the MASH program comes from the recent discov- 
ery of the springtime ozone hold over Antarctica. In- 
sight gained from validation studies such as the one 
reported here will contribute to an improved under- 
standing of the role of meteorology in the development 
and evolution of the hold, in its interannual variability, 
and in its interhemispheric differences. The dynamical 
quantities examined in this workshop included 

tential height, zonal wind, potential vorticity, edly Reet 
and momentum fluxes, and Eliassen-Palm fluxes. The 
time periods and data sources constituting the MASH 
comparisons are summarized. 
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Comparative Climatology of Four Marine Stratocu- 
mulus Regimes. 

H. P. Hanson. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 3-7. 


The climatology of marine stratocumulus (MSc) cloud 
pny y off the west coasts of California, Peru, Moroc- 
co, — Angola are examined. Long-term, annual aver- 
ages ar d for | quantities of interest in 
the four r MSc regimes. The climatologies were con- 
structed using the Comprehensive Ocean-Atmosphere 
Data Set (COADS). A 40 year time series of observa- 
tions was extracted for 32 x 32 deg analysis domains. 
The data were taken from the monthly-averaged, 2 
product. The resolution of the analysis is therefore 
limited to scales of greater than km with sub- 
monthly variability not resolved. The averages of total 
cover, sea surface temperature, and surface 
pressure are presented. 
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N90-28226/0/GAR 
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A03) 

Pennsylvania State Univ., University Park. 
Large-Scale Variability in Marine Stratocumulus 
ined from Simultaneous Aircraft and 


Satellite Measurements. 

B. A. Albrecht, and R. W. Barlow. Jul 90, 5p 
Contracts N00014-86-K-0688, NSF ATM-86-19854 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 9-13. Sponsored in Part by British Meteor- 
ological Research Flight and Near. 


Satellite images often show significant variations in the 
structure of marine stratocumulus clouds on scales 
aneing from 10 to 1000 km. This is illustrated where a 
GOES West satellite image shows a well-defined vari- 
ation in cloud structure near 32 N, 122 W on 30 June 
1987. Aircraft measurements were made with the UK 
C-130 and the NCAR Electra on this day as part of the 
FIRE Marine Stratocumulus Intensive Field Observa- 
tions (IFO). The mean, turbulent, and the microphysi- 
cal structure of the clouds sampled in these two areas 
are compared an an attempt is made to explain the 
differences in cloud structure. In an attempt to identify 
any systematic differences between the measure- 
ments made with the two aircraft, data were analyzed 
that were collected on 14 July 1987 with the C-130 and 
the Electra flying in close formation at an altitude of 
250 m. The microphysical and turbulence data are 
being compared in an attempt to explain the differ- 
ences in the cloud liquid water content obtained with 
the two aircraft and the differences in cloud structure 
shown by the GOES image. In addition, data are being 
analyzed for three other days during the experiment 
when coordinated downstream flights were made with 
the Electra and the C-130. 


102,876 
N90-28266/6/GAR 
(Order as N90-28224/5/GAR, PC A19/ pho 


Florida State Univ., Tallahassee. Dept. of Meteorology. 
Turbulent Statistics in the Vicinity of an SST Front: 
A North Wind Case, Fasinex February 16, 1986. 

S. A. Stage, and C. Herbster. Jul 90, 7p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 247-253. 


The technique of boxcar variances and covariances is 
used to examine NCAR Electra data from FASINEX 
(Frontal Air-Sea Interaction EXperiment). This tech- 
nique was developed to examine changes in turbulent 
fluxes near a sea surface temperature ( ar front. The 
results demonstrate the influence of the SST front on 
the MABL (Marine Atmospheric Boundary Layer). Data 
shown are for February 16, 1986, when the winds blew 
from over cold water to warm. The front directly pro- 
duced horizontal variability in the turbulence. The front 
also induced a secondary circulation which further 
modified the turbulence. 
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PB91-113225/GAR PC A08/MF A08 

National Hurricane Center, Coral Gables, FL. 

Diagnostic Report of the National Hurricane 

Center. August and September 1989. Volume 2, 

Cy Mead ind E. N. R 989, 156 
icAdie, a appaport. 1989, 156p 

See also PB90-220039. 


Contents: Overview of Tropical Activity for August and 
September 1989; Tropical Cyclone Activity in the At- 
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lantic Basin; Tropical Cyclone Activity in the Eastern 
Pacific Basin. 
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Oak Ridge pay Lab., TN. 

Research on mate change. | Foreign trip report, 
A 2, {o00-Auguet 14 14, 

T. R. Nelson. 23 aes 90, 5p TORNL/FT R-3714 
Contract oj msn 

Sponsored tacesens of Energy, Washington, DC. 
oe of this document are illegible in microfiche 
products. 


The objective of the August 8--13 visit to Beijing, Peo- 
ple’s Republic of China (PRC), was to assist with re- 
search under the joint US Department of Ener. 
(DOE)/PRC Academia Sinica agreement “ANNEX Il 
to the Protocol on Fossil Energy Research and Devel- 
opment on Cooperation in the Field of Atmospheric 
Trace Gases, Article Ill --- Means of Cooperation,” 
signed August 19, 1987, on carbon dioxide and climate 
research. Assistance was given in the form of techni- 
cal expertise in the design and implementation of data 
acquisition, certification, and analysis systems. These 
systems consisted of personal computers running da- 
tabase management software, FORTRAN, and graph- 
ics software. This peel gives relevant background i in- 
formation and st es the traveler's activities as 
they relate to the installation of the computer systems 
in Beijing. 





102,879 
DE90518781/GAR PC A03/MF A01 
Statens Energiverk, Stockholm (Sweden). 
preliminary results airborne meteoro- 

logical measurements in a coastal region in Ble- 
kinge 1989. 
Progress rept. 
ae jernstroem. 1990, 33p STEV-VIND-90-32 

S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Some tentative results from airborne measurements in 
a coastal zone in the south-east of Sweden are pre- 
sented. Four cases are shown. Of these, two repre- 
sent cases showing the influence of the proximity of 
the land surface on the coastal marine boundary layer, 
one shows an example of horizontal inho in 
an presumedly undisturbed marine boundary layer and 
one case shows an example of a sea-breeze circula- 
tion shortly after its initiation. The presented cases are 
examples of — flow situations that — 
have been difficult, if not impossible, to s with a 


point measurement technique. (author) (With 21 figs. 
102,880 
N90-25400/4/GAR 

(Order as N90-25398/0/GAR, PC nae 3 


Centre National d’Etudes Spatiales, Paris (France). 
CNES Space Programmes Related to Climate. 

A. Ratier. cMar 90, 10p 

hen Remote Sensing and the Earth’s Environment 
p7-16. 


The guidelines of the national and ative envi- 
ronmental programs conducted by CNES are summa- 
rized. Synergy between scientific and application 
projects and the promotion of innovative concepts 
likely to meet the requirements of the World Climate 
Research and International Geosphere-Biosphere pro- 

rams is demonstrated. The TOPEX-POSEIDON and 

EST missions are described. The implementation 
and definition phases of these missions are parallel to 
those of the WOCE (World Ocean Circulation E: i 
ment) and GEWEX (Global Ocean Energy and Water 
Budget Experiment) experiments. Like the SPOT 
series, they are expected to provide imagery of land 
surfaces until the year 2000. 
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N90-25447/5/GAR PC A07/MF A01 
National Oceanic and A heric Administration, 
Washington, DC. Office of Research and Applications. 


Research Programs: Meteor ical Prediction. 
Oceanic Processes. Climate and Global Change 
Lt Satellite Instrumentation and Calibra- 


Oct 89, 144 
Original Contains Color Illustrations. 


Research projects of the National Environmental Sat- 
ellite, Data, and Information ice (NESDIS) are 
summarized from their beginning with the launch of 
weather satellite TIROS-1 on April 1, 1960. NESDIS, 
part of the National Oceanic and Atmospheric Admin- 
istration (NOAA), operates the civil polar-orbiting and 
geostationary satellite systems for the collection of en- 
vironmental data. Since 1960, successive satellites in 
the Improved Tiros Operational Satellite (ITOS) pro- 
gram have grown in sophistication, and now include 
concurrent multiple-channel sensing on a daily basis. 
The Geostationary ational Environmental Satel- 
lite (GOES) program an in 1974. GOES satellites 
collect visible and infrared imagery at half-hour inter- 
vals. These images can be animated, either photo- 
graphically or electronically, to provide a continuous 
view of atmospheric and oceanic features. Recent 
GOES spacecraft have carried experimental multiple 
channel sensors that measure atmospheric water 
vapor, temperature, and carbon dioxide. New space- 
craft sensors, algorithms for data processing and en- 
hancement, as well as operational analysis and appli- 
cations techniques keep improving the utility of satel- 
lite data for meteorological predictions, the study of 
oceanic processes, monitoring resources, climate, and 
Se environmental changes. Many of these projects 
are described. 
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N90-27140/4/GAR PC A10/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Earth Requirements for the Information 


Sciences Experiment —- 

D. E. Bowker, S. J. Katzberg, and R. G. Wilson. Jul 
90, 220p NAS 1.55:3072, L-16773, NASA-CP-3072 
Workshop Held in Williamsburg, VA, 1-4 May 1989. 


No abstract available. 
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Science and renee Corp., ano tay VA. 
ications of ISES Meteorology 
. D. Try. Jul 90, 15 9 
In NASA, Langley esearch Center, Earth Sciences 
Requirements for the Information Sciences Experi- 
ment System p 197-211. 


The results are summarized from an initial assessment 
of the potential real-time meteorological requirements 
for the data from Eos systems. Eos research scientists 
associated with facility instruments, investigator instru- 
ments, and interdisciplinary groups with data related to 
meteorological support were contacted, along with 
those from the normal operational user and technique 
development groups. Two types of activities indicated 
the greatest need for real-time Eos data: technology 
transfer groups (e.g., NOAA’s Forecasting System 
Laboratory and the DOD ID development laboratories), 
and field testing groups with airborne operations. A 

special concern was expressed by several non-U.S. 
participants who desire a direct downlink to be sure of 
rapid receipt of the data for their area of interest. Sev- 
eral potential experiments or demonstrations are rec- 
ommended for ISES which include support for hurri- 
cane/typhoon forecasting, space shuttle reentry, 
severe weather forecasting (using microphysical cloud 
Classification techniques), field testing, and quick reac- 
tion of instrumented aircraft to measure such events 
as polar stratospheric clouds and volcanic eruptions. 


102,884 

N90-27175/0/GAR PC A03/MF A01 
Wisconsin Univ., Madison. Dept. of Meteorology. 
Study of the Effect of Synoptic Scale Processes in 
Gem men ern 

Final Technical Report, 15 Jan. 1978 - 31 Dec. 1987. 
G. F. Herman. 9 Mar 89, 18p NAS 1.26:184804, 
NASA-CR-184804 

Grant NSG-5223 


Research was conducted to help modeling groups at 
NASA to develop better weather forecasting and gen- 
eral circulation models (GCM) for activities relating to 
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the meteorological uses of satellite data. The focus 
was on the physical processes that were being simu- 
lated by models: radiative effects and latent heat re- 
lease associated with clouds; orographic influences; 
and heat transfer at the ocean and ice surfaces. An 
attempt was made to deduce the role of diabatic heat- 


Mechanisms that were ra agi a the variability 
and structure of the atmospheric on 

scale were studied by a hybrid of statistical analysis 
and theoretical ing. Variability and structure are 
both related to synoptic scale processes through baro- 
clinic and barotropic energy transformations. 
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N90-27211/3/GAR PC A06/MF A01 
logne Univ. (Germany, F.R.). 
Measurements of Radiation from Broken 


Cc 

F. Y. Lee. 1989, 113p MITT-67 

Sponsored by Deutscher Akademischer Austausch- 
dienst, and Royal Observatory. 


Sampling guidances to obtain a statistically represent- 
ative sample under various solar zenith angles and 
cloud covers for broken cloud field were developed. 
Anomalous cloud absorption, deviations between the 
horizontal and tilted measurements and relations be- 
tween intermittency parameter and cloud cover were 

ied with a three dimensional model. The relation 
between the intermittency parameter and cloud cover 
is fitted by a regression polynomial from which the irra- 
diance spectrum for the whole field can be estimated, 
once the cloud cover is known. 
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N90-27213/9/GAR PC A06/MF A01 
Meteorological Satellite Center, Tokyo (Japan). 
noir’ Satellite Center Technical Note, 


Nov 88, 122p ISSN-0388-9653 
In English and Japanese. Original Contains Color Illus- 
trations. 


No abstract available. 
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N90-27215/4/GAR 
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1 
Meteorological Satellite Center, Tokyo (Japan). 
+5 goa of 4 IR Calibration Table. 
i 

In Its Meteorological "Satellite Center Technical Note, 
No. 17, 1988 p 9- 


Geostationary aeneeen? Satellite (GNS) series 
satellites have a function of preparing individual IR 
calibration tables for every — But before February 
1987, an operational calibra table was derived 
from ‘daily mean calibration data and it was updated 
once a day. It means that the same table was used for: 
eight images which were taken from O6GMT to the 
next O3GMT. If any diurnal change or random fluctua- 
tion occurs in IR sensor, brightness temperatures de- 
rived from daily mean calibration table are unsuitable, 
because such change or fluctuation are directly re- 
flected on IR count levels. The results of the reproduc- 
tion of IR calibration tables for all images from July 
1983 through February 1987 are given. 


102,888 
N90-27217/0/GAR 
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nee ical —— Penge Tokyo ayer > 
nvestigation into 10 Position Accuracy of Typhoon 
Center ined on GMS Imagery. 


F. ——- ~— 88, 4 

In J lish mmary. In its Meteorological 
Satellite sacle echnical Note, No. 17, 1988 p 31-44. 
Information on the in obtained from Geostation- 
ary Meteorological Satellite (GMS) i cous PA in the code 

of SAREP |O international M-85VI) since 
1st June 1984 is discussed. In S. position of ty- 


phoon center (hereafter caehcenaed, ie its accura- 

, which is determined from 10 cloud patterns of ty- 
plo are included. The diameters of the area where 
typhoon centers possibly exist were newly obtained for 
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a term of a year (1987, T8702-T8723). The diameters 
were verified by the difference between tween GMS-center 
and best tracks, and were in approximate agreement 
with the position accuracy reported in SAREP. The di- 
ameter can represent position accuracy more properly 
than the current determination. 


102,889 


N90-27219/6/GAR 
(Order as N90-27213/9/GAR, PC A06/MF 
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Meteorological Satellite Center, Tokyo (Japan). 
Test for Automatic weaet 

in J in ish Sumn 9 e809 ot | 
in nese; mmary. In Its ape 
Satellite Center Technical Note, No. 17, 1988 p ; 


Meteorologists analyzed satellite images with various 
meteorological data and make neph-analysis charts 
consisted with cloud area by means of outlines. To 
make an automatic neph-analysis chart, a prototype 
program was made and compared with subjective 
oh arehale charts. Cloud area was just associated 
with met ical disturbance and consisted of very 
dense clouds. The outline of cloud area was consider- 
ably smoothed. 


102,890 


N90-27221/2/GAR 
(Order as N90-27213/9/GAR, PC A06/MF 


A01) 
Meteorol Satellite Center, Tokyo (J ). 
ag c kyo (Japan 
Storms in Lng yp “pare emer 

N. Lanne Nov 88, 


15p 
In J lish Summary. In Its Ty 100enteee. U 
Satellite = echnical Note, No. 17, 1988 p 


Dust clouds observed by the Geostationary Meteoro- 
logical Satellite ag ae eT re New 
Guinea and north Australia (hereafter NG dust clouds) 
in the spring (in the Southern Hemisphere) of 1982 
were examined in ee a of Aus- 
tralia continent. The time serial G 
wounreurvaped tor tre petted ot dutie 1008 tw Puieanry 
1983 to find out the dust storms and the dust clouds 
distant from its source area and their connection. It 
po renee cae ee 
mainly with the southeasterly trades and partially 
from north Australia and then stayed there in relation 
with convergent wind and/or calm condition forming 
an eddy-like and/or wave pattern. Eddy and waves 
can help vertical thickening of dust clouds. Westward 
movements of the wavy dust clouds are in about 20 
km/h. nes the dust clouds extended te the west over 
Indonesia. A part of the dust cloud was transported to 
je oh yas ee es accompanied by a movement 
oe mcmama argc arnscrneess mam 
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pry oy Satellite Center, ae (Japan). 
Dust Clouds from African Dust Storms in 1986- 
1987 as Observed b — 
js oo Nov 
seueness: English Se In Its Meteorological 
Sale ite Center Technical Note, No. 17, 1988 p 101- 


With an objective of ee for an annual trend of 
dust storms in the arid area in Africa, mainly in Sahara 
desert, dust clouds originating from Africa dust storms 
were examined by use of the Meteosat imageries (in 
published form) for 1986 to 1987. Dust clouds were 
identified by the visible imagery over the land. The 
extent of the dust clouds was determined and the 
transport was traced. The Saharan dust storm occurs 

roughout the year. The movement of the Saharan 
dust cloud is related to the strong wind zone more than 
10 m/s on 850 mb analyzed. The dust cloud is trans- 
ported over the Atlantic Ocean about 2000 to 3000 
kms from the western coast of the Africa throughout 
the year. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Downwelled Longwave Surface irradiance Data 
from Five Sites for the Fire/SRB Wisconsin Experi- 
ment from 12 November 2, 1986. 
C. H. Whitlock, S. K. Cox, and S. R. Lecroy. Mar 90, 
190p NAS 1.15:102597, NASA- TM-102597 


Tables are which show data from five sites 
in the First weg eer nr er Cloud Clima- 
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snl Systems Command, Norton AFB, CA. De- 


ye § 
Meteorological 
py 
Randmaa. cMay 90, 
in AGARD, Tactical 


p. 


Timely of weather conditions through the 
use of jogical satellites is one of the major 
force multipliers for the United States and NATO coun- 
tries. How the Defense Met Satellite beg 


tions of Space Systems 9 


ations. Environmental data is acquired by various sen- 
sors aboard the DMSP satellites in two modes. In the 
first mode, the data are stored on board for relay to the 
strategic centers at the Air Force Global Weather Cen- 
tral and at the Navy Fleet Numerical 

Center. The second mode is the real-time direct 

cast of the environmental data to the land and sea- 
based . All the environ- 


quencies The primary sensor carried on each satellite 
the Operational Linescan System (OLS), which pro- 
vides global cloud imagery in the visible and infrared 
bands. This data can be sent to the tactical user with a 
resolution of .6 km in one channel and 2.8 km is the 
other channel. This data are normally displayed in real 
time as the data from the sensor are taken. In the 


ure of the environment. 
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Application of Satellite (METSAT) 
Data to Support United States Forces in the North 
Atlantic Ti Organization (NATO). 


reaty 
A. L. Adams. cMay 90, 5p 
In AGARD, Tactical Applications of Space Systems 5 
p. 


Meteorological satellites oe an at a role in ob- 
serving the environment and predicting how the envi- 
por a regener pt ag PSuch knowledge is ab- 
solutely crucial to military operations whose success 
or failure can often be directly in by changing 
environ conditions. United States forces in 
NATO receive METSAT data from several sources and 
routinely use these data for operational decision 
making. The types of data available and the applica 
tion of these data to United States Air Force and Army 
tactical military operations in NATO is discussed. 
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DMSP’s interactive Tactical Terminal. 

N. K. Baker. cMay 90, 4p 

in AGARD, Tactical Applications of Space Systems 4 
p. 


The Defense Meteorological Satellite Program 
(DMSP) is in the process o' See an interactive 
weather terminal as a functional replacement for their 
older tactical terminals. These new terminals will have 
fifty times the computer capability of the older Mark 4. 
This increase in computer capability allowed flexibility 
in developing system concepts. Four basic concepts 
were developed. The first was a build and apply con- 
cept for the operation of the system. In this concept, 
local data bases would be developed using the primary 
DMSP and NOAA sensors along with the microwave 
sensors. In addition, depending on the site location, 
various geosynchronous satellites would also be ob- 

served with that information added to the data base. 
The forecaster then would utilize this initial data base 
and build products. Another basic system concept was 
the quality control of the weather products. ality 
control of the local data base environment was espe- 
cially necessary because of immature sensor algo- 
rithms. Many functions were added for the purpose of 
quality control. In addition, since the forecaster is very 
busy with other tasks, the third system concept was to 
have a system which would collect data automatically 
and yet rapidly respond to the user when needed. The 
final system concept was Feet degradation, i.e., 
the ability to work with data dropouts, lack of individual 
sensor data, and other normal failures and yet still 
produce products. The hardware design incorporates 
redundancy to meet a high availability requirement and 
yet keep the corrective maintenance actions to a mini- 
mum. Corrective maintenance actions are to be done 
under a variety of conditions. In addition, a large 
number of built in test functions allows rapid analysis 
of failure modes. The combination of graceful degra- 
dation and the high availability requirements will 
produce a system that will work under tactical condi- 
tions. 


102,896 
N90-27444/0/GAR 
(Order as N90-27438/2/GAR, PC A07/MF 


1) 
Air Force Systems Command, Norton AFB, CA. Space 
Systems Div. 
sed Wide Area Surveillance System 
Studies. 


C. E. Heimach, and C. L. Whitehair. cMay 90, 12p 
in AGARD, Tactical Applications of Space Systems 12 
p. 


The U.S. Department of Defense (DoD) is vigorously 
exploring and evaluating alternative concepts for con- 
ducting global wide area surveillance using ce- 
based assets. The objective is to provide for the detec- 
tion, identification, and tracking of atmospheric, ocean 
surface and — targets on a 24-hour basis, world- 
wide and under all weather conditions. Candidate con- 
cepts include radar systems, infrared systems, and a 
combination of both. The current effort is based on a 
series of engineering concept studies and designs. 
The primary evaluation tool is an in-depth computer 
simulation that is being used to model each concept in 
a simulated operational environment. This simulation 
is described with several example operational mis- 
sions and alternative space-based surveillance sys- 
tems. The U.S. Department of Defense (DoD) is con- 
ducting Cost and rational Effectiveness Analyses 
(COEA) of the oo Wide Area Surveillance 
System (SBWASS) concepts in preparation for a deci- 
sion to start the demonstration/validation phase. The 
principal goal of the COEA effort is to develop detailed 
information about the ability of space-based systems 
to satisfy surveillance needs of operational forces 
beyond the range of existing sensors in an afforable, 
cost-effective manner. The SBWASS will provide 
global, all-weather, day/night, near-real-time tactical 
and strategic warning of air and surface attacks direct- 
ly to operational forces. 


102,897 
N90-28165/0/GAR 
(Order as N90-28161/9/GAR, PC A13/MF 
A02) 


Royal Netherlands Meteorological Inst., De Bilt. 

— Response Pattern to Solar Activity 
ing. 

C. J. E. Schuurmans. Sep 89, 5p 

In International Council of Scientific Unions, Middle At- 

mosphere Program. Handbook for MAP, Volume 29. 

Part 1: Extended Abstracts, International Symposium 
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on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


It is tempting to speculate on the possibility that solar 
flares sometimes are the initial cause of and atmos- 
pheric disturbance, which cumulative effect may give 
rise to a correlation at the 11 year timescale. Reasons 
to reconsider the possible relevance of solar flare re- 
sponse studies are stated. The discovery of the appar- 
ently decisive role of the Quasi-Biennial Oscillations 
(QBO) in establishing the atmospheric response pat- 
tern to solar forcing may throw new light on some of 
the earlier published relations. Reanalysis of old data 
in some cases may be advisable. Data on solar flares 
and their effects on the earth’s atmosphere might be a 
promising candidate for reexamination. 


102,898 
N90-28172/6/GAR 
(Order as N90-28161/9/GAR, PC A13/MF 
A02) 


Texas Univ. at Dallas, Richardson. 
Solar Activity, the QBO, and Tropospheric Re- 


sponses. 
~s Tinsley, G. M. Brown, and P. H. Scherrer. Sep 


In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. Spon- 
sored by in Part by NSF. 


The suggestion that galactic cosmic rays (GCR) as 
modulated by the solar wind are the carriers of the 
component of solar variability that affects weather and 
climate has been discussed in the literature for 30 
years, and there is now a considerable body of evi- 
dence that supports it. Variations of GCR occur with 
the 11 year solar cycle, matching the time scale of 
recent results for atmospheric variations, as modulat- 
ed by the quasibiennial oscillation of equatorial strato- 
spheric winds (the QBO). Variations in GCR occur on 
the time scale of centuries with a well defined peak in 
the coldest decade of the little ice age. New evidence 
is presented on the meteorological responses to GCR 
variations on the time scale of a few days. These re- 
sponses include changes in the vertical temperature 
profile in the troposphere and lower stratosphere in the 
two days following solar flare related high — 
plasma streams and associated GCR decreases, an 

in decreases in Vorticity Area Index (VAI) cane 
Forbush decreases of GCR. The occurrence of corre- 
lations of GCR and meteorological responses on all 
three time scales strengthens hypothesis of GCR 
as Carriers of solar variability to the lower atmosphere. 
Both short and long term tropospheric responses are 
understandable as changes in the intensity of cyclonic 
storms initiated by mechanisms involving cloud micro- 
physical and cloud electrification processes, due to 
changes in local ion production from changes in GCR 
fluxes and other high energy particles in the MeV to 
low GeV range. The nature of these mechanisms re- 
mains undetermined. Possible stratospheric wind (par- 
ticularly QBO) effects on the transport of HNO3 and 
other constituents incorporated in cluster ions and 
possible condensation and freezing nuclei are consid- 
ered as relevant to the long term variations. 


102,899 
N90-28173/4/GAR 
(Order as N90-28161/9/GAR, PC aD MF 


Cochin Univ. of Science and Technology india 
School of Marine Sciences. 

Search for Solar Related ‘Changes in Tropospheric 
Weather. 


K. Mohanakumar. Sep 89, 5p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity ity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The possibility that solar variations associated with the 
11-year solar cycle may be the cause of the changes in 
tropospheric weather and climate has been the sub- 
ject to scientific investigation for several decades. Me- 
teorologists are greatly concerned with the changes in 
tropospheric phenomena. An attempt was made to 
find solar activity related changes in tropospheric 
weather, A 4 the modulation of the quasi-biennial oscil- 
lation (QBO) of zonal wind at 50 mb. Rainfall and sur- 
face temperature data for a period of about three solar 
cycles, 1953 to 1988, from various stations in the 


Indian subcontinent were utilized. By extension, a pos- 
sible teleconnection was looked for between the tem- 
perature changes in middie atmospheric levels and 
pon temperature when the data are stratified ac- 

praise 4 to east or west phase of the QBO. The temper- 
ature data were averaged for January and February to 
represent the winter temperature and for July and 
August to represent the summer temperature. 


102,900 
N90-28197/3/GAR 
(Order as N90-28161/9/GAR, PC oir +--4 


cote Sinica, Beijing (China). Inst. of Space Poo 


Relationship Between Solar Activities and Thun- 
derstorm Activities in the Beijing Area and the 
Northeast Region of China. 

H. C. Zhuang, and X. C. Lu. Sep 89, 4p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


An analysis of the relationship between the IMF sec- 
tion boundary crossing, solar flares, the sunspot 11 
year cycle variation and the thunderstorm index is 
fom using the superposition epoch method, for data 
‘om more than 13,000 thunderstorms from 10 meteor- 
ical stations in the Beijing area and the Northeast 
pene during 1957 to 1978. The results show that for 
some years a correlation exists between the thunder- 
storm index and the positive IMF section boundary 
crossing. The thunderstorm index increases obviously 
within three days near the crossing and on the seventh 
day after the crossing. The influence of the crossing on 
thunderstorms is stronger in the first half year than the 
latter half year. For different classes of solar flares, the 
influences are not equally obvious. The solar flares 
which appeared on the west side, especially in the 
western region (from 0 to 30 deg) have the most obvi- 
ous influence. There is no discernible correlation be- 
tween the thunderstorm index and the sunspot eleven- 
year cycle. 


102,901 

N90-28309/4/GAR PC A05/MF A01 
National Environmental Satellite, Data, and Informa- 
tion Service, Washington, DC. 

instability Bursts Associated with Extratropical 
Cyclone Systems (ECSS) and a Forecast Index of 3 
to 12 Hour Heavy Precipita’ 

R. A. Scofield. Jul 90, 83p NOAA-TM-NESDIS-30 


Instability Bursts (IBs) are one of the primary mecha- 
nisms for producing | B50 ECS: from Extratro- 
pical Cyclone Systems ( ‘CSs represent the 
mesoscale features within coreninn scale weather sys- 
tems that range in size from subsynoptic scale waves 
and vortices to large synoptic scale baroclinic leafs, 
comma heads, and cloud bands. IBs are depicted in 
satellite imagery as convective subsynoptic or mesos- 
cale cloud patterns that form or develop rapidly and 
produce localized heavy precipitation as the air mass 
quickly destabilizes. IBs are best detected by using a 
combination of satellite imagery and instability analy- 
ses derived from surface and upper air data and nu- 
merical model forecasts. In the satellite imagery, IBs 
are identified as: developing subsynoptic scale wave 
patterns, baroclinic leaf- patterns or convective 
cloud areas embedded within the ECS cloud pattern. 
Often these cloud patterns are growing and becoming 
colder. In the surface and upper air data, IBs are asso- 
ciated with the maximum advection of unstable air, or 
an upper level disturbance passing over an unstable 
air mass. Examples of IBs and heavy precipitation are 
presented in this study. 


102,902 
N90-28310/2/GAR PC A11/MF A02 
State Univ. of New York at Albany. 

Size, Duration, and Rate of Growth of Nocturnal 
Lightning Events Appearing on Space Shuttle 
Video Tapes. 

Final Report. 

C. Breslawski Aug 90, 230p NAS 1.26:4313, NASA- 
Contract NAS8-32893 


An analysis of video tapes of nocturnal ed 
events, taken aboard space shuttle flights STS 

9, STS-41 D, and STS-51J, shows flashes with dimen- 
sions ranging from approximately 1 km by 1 km to 440 


oqo 720 somoanmvovonrtsatsx 


° 


aoo wrso 


- 
r- 
d 


f- 


id 


01 
1a- 


cal 
f3 


402 


nal 
ttle 


ing 
TS- 
jen- 
440 


km by 110 km. Of particular interest are the flashes 
whose dimensions exceeded 100 km, as flashes of 
this size are seldom reported. in general, larger flashes 
were found to have longer durations, take longer to 
reach their maximum extent, and reach their maximum 
extent at a smaller percent of their total duration than 
smaller flashes. Sixty four percent of the flashes oc- 
curred with one to five other events appearing in the 
same video frame. These simultaneous events were 
an average of 60 km apart from each other. If a break- 
down process is propagating between the simultane- 
ous flashes, it would be travelling at a rate of 10(exp 
5)m/sec. Plots of the area of an event over its duration 
show peaks in the area curve which may be indicative 
if lightning strokes. There was an average of 3.6 peaks 
per flash. In general, the longer the flash duration, the 
more peaks there were in the area curve. The area 
curves of the lightning events fall into one of five shape 
categories. It is suggested that the shape of the area 
curve may indicate whether an event is an intracloud 
or cloud to ground lightning flash. Some of the light- 
ning events had a persistent bright spot. These events 
had an average duration which was greater than that 
of events without the bright spot. On average, the 
bright spot events had a maximum area which was 
larger than that of the flashes without the bright spot. 


102,903 

TIB/A90-81886/GAR PC E07 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer Bioklima- 
tologie und Angewandte Meteorologie. 

Klimatische Verhaeltnisse in Bayern im Hinblick 
auf die neuartigen Waidschaeden. Abschiussber- 
icht. (Climatic conditions in Bavaria in view of 
novel forest disease. Final report). 

A. Rall, and H. Mayer. May 89, 189p 

Contract BayStMLU 8272-62-7926 

In German. 


Homogenized time series of different meteorological 
parameters from 36 selected stations of the German 
Weather Service in Bavaria, covering a range of years, 
were analysed to verify whether the factor ‘climate 
and/or weather’ could in actual fact have a share in 
the complex of causes of novel forest disease in Ba- 
varia, as some hypotheses —. Altogether, ten 
weather phenomena (=potential weather stress fac- 
tors) were pinpointed which may lead to some form of 
plant-physiological stress in forest trees either individ- 
ually or in combination. The main emphasis of the in- 
vestigation was on the potential weather stress factors 
‘frost’, ‘drought’, and ‘radiation weather’. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081886.) 


Meteorological Instruments & 
Instrument Platforms 


102,904 
DE$0514414/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Centro Ricerche Energia. 

ise, high energy, narrow bandwidth 


carbon dioxide laser for doppler wind LIDAR appii- . 


Hy u* 
R. Barbini, P. L. Belli, G. Bitelli, F. D'Amato, and M. 
— May 90, 15p ENEA-RT-TIB-89-54, RT/TIB-89- 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper describes the development of a carbon di- 
oxide laser source with high energy (approx. 10 J/ 
Ise), long pulses (approx. 2 microseconds), narrow 
andwidth (approx. 200 kHz), and with a suitable dis- 
charge device (Lumonics 602) and cavity configuration 
( ified Self Filtering Unstable Resonator). An as- 
sessment is made of the feasibility of the high energy 
laser for long range, ground and satellite based, wind 
velocity measurements. The spectral behaviour is near 
to satisfying Doppler wind LIDAR requirements, the 
only problem being the fraction of pulse energy con- 
tained in the pulse peak, which is dispersed over a 
broad frequency spectrum. This can be a problem 
when looking at a very high velocity resolution and 
very long range measurements. A frequency band- 
width reduction is expected, at the expense of some 
output energy reduction, by working at sub-atmos- 
phere pressure and with a nitrogen enriched gas mix- 
ture, in order to enhance the tail/spike amplitude ratio 
and thus to reduce the spike-related spectral broaden- 
ing. 


102,905 
N90-26448/2/GAR PC A07/MF A01 
Clemson Univ., SC. Radar Systems Lab. 


Analysis and improved Design Considerations for 
Airborne Pulse Doppler Radar Signal Processing in 
the Detection of Hazardous 


J. Lee. 11 May 90, 142p NAS 1.26:186792, TR- 
051190-3570P, NASA-CR-186792 
Contract NAG1-928 


High resolution windspeed profile measurements are 
needed to provide reliable detection of hazardous low 
altitude windshear with an airborne pulse Doppler 
radar. The system phase noise in a Doppler weather 
radar may degrade the spectrum moment estimation 
quality and the clutter cancellation capability which are 
important in windshear detection. Also the bias due to 
weather return Doppler spectrum skewness may 
cause large errors in pulse pair spectral parameter es- 
timates. These effects are analyzed for the improve- 
ment of an airborne Doppler weather radar signal proc- 
essing design. A method is presented for the direct 
measurement of windspeed gradient using low pulse 
repetition frequency (PRF) radar. This spatial gradient 
is essential in obtaining the windshear hazard index. 
As an alternative, the modified Prony method is sug- 
gested as a spectrum mode estimator for both the clut- 
ter and weather signal. Estimation of Doppler spec- 
trum modes may provide the desired windshear hazard 
information without the need of any preliminary proc- 
essing requirement such as clutter filtering. The results 
obtained by processing a NASA simulation model 
output support consideration of mode identification as 
one component of a windshear detection algorithm. 


102,906 

N90-26503/4/GAR 
Maryland Univ., College Park. 
Development of Eye-Safe Lidar for Aerosol Meas- 
urements. 

Final Report, 1988-1989. 

U. N. Singh, and T. D. Wilderson. Aug 90, 8p NAS 
1.26:186905, BN-1114, NASA-CR-186905 

Contract NAG5-1114 


Research is summarized on the development of an 
eye safe Raman conversion system to carry out lidar 
measurements of aerosol and clouds from an airborne 
platform. Radiation is produced at the first Stokes 
wavelength of 1.54 micron in the eye safe infrared, 
when methane is used as the Raman-active medium, 
the pump source being a Nd:YAG laser at 1.064 
micron. Results are presented for an experimental 
study of the dependence of the 1.54 micron first 
Stokes radiation on the focusing geometry, methane 
gas pressure, and pump energy. The specific new 
technique developed for optimizing the first Stokes 
generation involves retroreflecting the backward-gen- 
erated first Stokes light back into the Raman cell as a 
seed Stokes beam which is then amplified in the tem- 
poral tail of the pump beam. Almost 20 percent con- 
version to 1.54 micron is obtained. Complete, assem- 
bled hardware for the Raman conversion system was 
delivered to the Goddard Space Flight Center for a 
successful GLOBE flight (1989) to measure aerosol 
backscatter around the Pacific basin. 


PC A02/MF A01 


102,907 
N90-27149/5/GAR 
(Order as N90-27140/4/GAR, PC A10/MF 
A02) 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

ERBE and CERES Broadband Scanning Radio- 
meters. 

W. L. Weaver, and J. E. Cooper. Jul 90, 13p 

In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 91-103. 


Broadband scanning radiometers have been used ex- 
tensively on earth-orbiting satellites to measure the 
Earth’s outgoing radiation. The resulting estimates of 
longwave and shortwave fluxes have played an impor- 
tant role in helping to understand the Earth’s radiant 
energy balance or budget. The Clouds and the Earth 
Radiant Energy System (CERES) experiment is ex- 
pected to include instruments with three broadband 
scanning radiometers. The design of the CERES in- 
strument will draw heavily from the flight-proven Earth 
Radiation Budget Experiment (ERBE) scanner instru- 
ment technology and will benefit from the several 
years of ERBE experience in mission operations and 
data processing. The discussion starts with a descrip- 
tion of the scientific objectives of ERBE and CERES. 


102,910 
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The design and operational characteristics of the 
ERBE and CERES instrument are compared and the 
two ground-based data processing systems are com- 
pared. Finally, aspects of the CERES data processing 
which might be performed in near real-time aboard a 
spacecraft platform are discussed, and the types of al- 
gorithms and input data requirements for the onboard 
processing system are identified. 


102,908 

N90-27227/9/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Cooperative Inst. for Mete- 
orological Satellite Studies. 

Analysis of Cirrus Optical Properties with Data 
from NASA ER2 High-Resolution Interferometer 
Sounder (HIS). 

Final Report, 1 Apr. 1989 - 31 Mar. 1990. 

W. L. Smith, and S. A. Ackerman. Jun 90, 12p NAS 
1.26:186365, NASA-CR-186365 

Contract NAG1-1015 


The 8 to 13 micron spectral region is an important at- 
mospheric window for radiometric studies of the 
Earth’s surface and clouds. Most of the Earth-atmos- 
phere longwave radiative loss to space occurs in this 
spectral region. Selective gaseous absorption in this 
window occurs in the 9.6 micron ozone band with the 
remaining absorption dominated by the water vapor 
continuum. Cirrus clouds have a large impact on the 
transmittance of this atmospheric window region; it is 
therefore important to understand the interaction of 
cirrus cloud with the radiation field for climate studies 
and in the interpretation of satellite radiometric meas- 
urements. The focus was to employ observations of 
the High-resolution Interferometer Sounder (HIS) 
made during First ISCCP Regional Experiment (FIRE) 
to improve the understanding of the radiative proper- 
ties of cirrus clouds within this window region. Studies 
were undertaken to investigate the coupling between 
the microphysical properties of cirrus clouds and their 
spectral variation within this window region. Exten- 
sions of the HIS studies to satellite measurements, 
with regards to remote sensing and interpretation, 
were also investigated. 


102,909 
N90-27497/8/GAR PC A04/MF A01 
Max-Planck-inst. fuer Stroemungsforschung, Goettin- 
gen (Germany, F.R.). 

article Size Distribution Determined from Meas- 
ured Scattered Light. 
Thesis. 
D. Felde. Feb 90, 62p MPIS-5/1990 
In German; English Summary. 


A method for pe carpe ec se size distribution is pre- 
sented. The method is based on the scattering of light 
by small particles. The scattered light is detected at 
angles between plus and minus 10 degrees. Assuming 
that the scattered light of each individual particle will 
superpose incoherently, a set of linear integral equa- 
tions is solved to obtain the particle size distribution 
from the measured light intensities. A system of linear 
equations which determine the relative particle 
number of each interval is described. This set of equa- 
tions is solved using physical assumptions. It is shown 
that using this method, particles of 1 to 50 micrometers 
can be measured. 
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DE90016356/GAR PC A02/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Energetics of valley and basin a ‘es during 
the evening and a 

C. D. Whiteman. Mar 90, 8p PNL-SA-17536, CONF- 
9006111-6 

Contract ACO06-76RL01830 

Conference on mesoscale processes and mountain 
meteorology, Boulder, CO (USA), 25-29 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In recent years there have been several attempts to 
calculate individual components of the heat budgets of 
various valleys and basins. The impetus for this work 
has generally been the desire to gain a better under- 
standing of the role of the valley’s heat budget in gen- 
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erating local thermally driven circulations. Methods for 
the calculation of such heat budgets are in an early 
state of development, and investigators have had diffi- 
culty in getting the heat budgets to close. The purpose 
of this paper is to present a conceptual framework for 
such calculations, to compare individual terms in sev- 
eral valleys and basins where bulk budget terms have 
been estimated, and to draw conclusions regarding 
the meteorology of valley and basin atmospheres 
during the evening transition and nighttime periods. 
We begin by developing a mathematical framework 
that allows the calculation of individual heat budget 
terms in individual valleys and allows intercomparions 
between various valleys and basins. We then evaluate 
the change of heat storage term in a single valley to 
illustrate the effects of valley topography on the inter- 
pretation of this term. Finally, we evaluate the heat 
budgets for three different valleys and basins and con- 
sider the possible reasons for the poor closure of the 
budgets. 11 refs., 1 figs., 1 tab. 


102,911 

DE90016660/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Pacific Northwest Laboratory annual report for 
1989 to the DOE Office of Energy Research. Part 3, 
Atmospheric sciences. 

Progress rept. 

Jun 90, 84p PNL-7200-Pt.3 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ame Original copy available until stock is exhaust- 


This 1989 Annual Report from Pacific Northwest Labo- 
ratory (PNL) to the US Department of Energy (DOE) 
describes research in environment, safety, and health 
conducted during fiscal year 1989. The report again 
consists of five parts, each in a separate volume. This 
volume contains research in the atmospheric sci- 
ences. Currently, the broad goals of atmospheric re- 
search at PNL are to describe and predict the nature 
and fate of atmospheric contaminants and to develop 
an understanding of the atmospheric processes con- 
tributing to their distribution on local, regional, conti- 
nental, and global scales in the air, in clouds, and on 
the surface. The redistribution and long-range trans- 
port of transformed contaminants passing through 
clouds is recognized as a necessary extension of our 
research to even larger scales in the future. Eventual- 
ly, large-scale experiments on cloud processing and 
redistribution of contaminants will be integrated into 
the national program on global change, investigating 
how energy pollutants affect aerosols and clouds and 
the transfer of radiant energy through them. As the sig- 
nificance of this effect becomes clear, its global impact 
on climate will be studied through experimental and 
modeling research. The description of ongoing atmos- 
pheric research at PNL is organized in terms of the 
following study areas: atmospheric studies in complex 
terrain, large-scale atmospheric transport and proc- 
essing of emissions, and climate change. This report 
describes the progress in FY 1989 in each of these 
areas. A divider page summarizes the goals of each 
area and lists project titles that support research activi- 
ties. 9 refs., 2 figs., 3 tabs. 
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DE90016693/GAR PC A99/MF E04 
Brookhaven National Lab., Upton, NY. 

Global and regional environmental atmospheric 
chemistry. 

L. Newman, W. Wang, and C. S. Kiang. Aug 90, 
794p CONF-890525 

Contract ACO02-76CH00016 

International conference on global and regional envi- 
ronmental atmospheric chemistry, Beijing (China), 3- 
10 May 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
_— Original copy available until stock is exhaust- 
ed. 


More than two hundred fifty scientists from eighteen 
different countries attended the first International Con- 
ference on Global and Regional Environmental Atmos- 
pheric Chemistry in the Science Hall of Friendship 
Hotel at Beijing, May 3--10, 1989. This volume docu- 
ments the proceedings of this historical event. Follow- 
ing the meeting, some 173 papers were submitted for 
this publication. When follow up papers were not sub- 
mitted the original abstract is presented. Also included 
are abstracts of the posters presented by the Chinese 
participants who could not be accommodated during 
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the more formal sessions. We might add that this more 
informal session was particul useful for the ex- 
change of ideas and information between east and 
west. Indeed, the conference overall certainly provid- 
ed an enthusiastic platform for interactions among sci- 
entists from around the world. It is our hope that these 
proceedings will serve as a vehicle to further enhance 
collaboration for joint studies of the changes in the 
global environment. 
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Stable isotopic study of — re and spring 

discharge on the Nevada Test Site. 

N. L. Ingraham, R. L. Jacobson, J. W. Hess, and B. 

F. Lyles. Jul 90, 55p DOE/NV/10845-3 

Contracts AC08-90NV10845, AC08-81NV10162 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Precipitation was collected in southern Nevada (on the 
Nevada Test Site) on a semi-regular monthly basis at 
41 locations for six years for stable isotopic analysis. 
The precipitation record shows two time-based re- 
gimes. For the first three years of collection, the pre- 
cipitation was highly variable with several large events 
and several dry periods. During the last three years of 
collection, the precipitation was much more even with 
no large events. However, there is no correlation be- 
tween the variability in the amount of precipitation and 
the stable isotopic composition of precipitation. In ad- 
dition, the oxygen isotope composition and discharge 
of two springs, Whiterock Spring and Cane Spring, is- 
suing from perched water tables, were monitored for 
five years in a similar time frame as for the precipita- 
tion. 17 refs., 42 figs., 3 tabs. 
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a Frascati (Italy). Dipt. Tecnologie Intersettoriali 
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First operation of the ENEA (Italy) carbon dioxide 

LIDAR/DIAL station. 

R. Barbini, F. Colao, A. Palucci, and S. Ribezzo. 

1990, 5p ETDE-IT-90-12, CONF-900242-1 

OSA topical meeting on opticai remote sensing of the 

atmosphere (4th), Incline Village, NV (USA), 12-15 Feb 

1990, Paper presented at the topical meeting on opti- 

cal remote sensing of the atmosphere (Incline Village, 

12-15 Feb 1990). 

U.S. Sales Only. Paper copy only, copy does not 

permit microfiche production. 
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oo Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

LIDAR activity of the ENEA ground based station: 

DIAL and Doppler measurements. 

R. Barbini, F. Colao, F. D’Amato, M. Giorgi, and A. 

Palucci. 1990, 5p ETDE-IT-90-13, CONF-9007155-1 

International laser radar conference (15th), Tomsk 

(USSR), 23 Jul 1990, Paper presented at the 15th 

international laser radar conference (Tomsk, 23-27 Jul 
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Short communication 
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ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali 
di Base. 

Remote sounding of atmospheric water vapour 
from the ENEA DIAL station. 

R. Barbini, F. Colao, A. Palucci, and S. Ribezzo. 
1990, 4p ETDE-IT-90-15, CONF-9007155-3 
International laser radar conference (15th), Tomsk 
(USSR), 23 Jul 1990, Paper presented at the 15th 
—— laser radar conference (Tomsk, 23-27 Jul 
1 i 

U.S. Sales Only. Paper copy only, copy does not 
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Gesamthochschule Wuppertal (Germany, F.R.). Fach- 
bereich 8 - Naturwissenschaften 1 - Physik. 

pe ame wane = in der Stratosphaere mit 
einem Infrarot ter. (Trace gas measure- 
ments in the stratosphere with an infrared spec- 
trometer). 

M. Jarisch, M. Bittner, M. Motzkus, D. Offermann, 
and M. Riese. Dec 88, 76p ETDE-mf-0517302 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A helium-cooled infrared grid spectrometer with a tele- 
scope was developed at the University of Wuppertal. 
The experiment was lifted to an altitude of about 39 km 
by a stratospheric balloon and measured the emission 
of trace gases with horizontal sampling. The first flight 
took place on 23.9.83 at Aire-sur-l’Adour (Southern 
France) in the context of the MAP/GLOBUS cam- 
paign. Spectrum elements of H(sub 2)O, HNO(sub 3), 
CH(sub 4), N(sub 2)O, O(sub 3) and NO(sub 2) were 
measured in the height range of 26.7 to 36.5 km, which 
enabled one to derive gas densities. A comparison of 
the data obtained during MAP/GLOBUS showed the 
presence of a wave in the stratosphere which had an 
adverse effect on the results of measurements during 
the whole period of the campaign. This wave and two 
others were also found in 130 ozone measurements, 
which were also made in September 1983, at 7 sta- 
tions distributed over Western Europe. The second 
flight of the balloon experiment occurred on the night 
of 5.5.86 in a 350,000 m(sup 3) balloon. The measur- 
ing time was about 3 3/4 hours and was only limited by 
the trajectory of the flight. A total of 63 spectra were 
taken in the wave-length range 4.1-19 (mu)m, 23 of the 
measurements being taken after sunrise. The horizon- 
tal sampling was carried out for 13 tangential heights. 
Due to the extensive data obtained, evaluation is not 
complete yet at present. IR line data should be 
checked. Laboratory measurements showed that an 
auto-collimation cell is mainly suitable for taking emis- 
sion spectra. The examined gases H(sub 2)O, CH(sub 
4) and N(sub 2)O showed good agreement between 
measured and calculated spectra. The greatest devi- 
ations found were about 11%. (orig./KW). 
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Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). Pro- 
jekttraeger Umwelt- und Klimaforschung. 
Statusreport: Physikalisch-chemische Prozesse in 
der Atmosphaere. (Status report: Physico-chemi- 
cal processes in the atmosphere). 

K. D. Hoefken, and H. Selinger. 1989, 132p GSF- 
BPT-2/89 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 





The individual contributions to this volume are papers 
that were originally planned to be read at a status sem- 
inar sponsored by ‘Environmental and Climatic Re- 
search’, which was scheduled for the beginning of 
1989 but had then to be cancelled. In all, it contains 
sixteen reports on problems related to chemical proc- 
esses in the atmosphere, including such a as the 
sources and fate of methane, general trends of ozone 
behaviour, degradation of chlorinated hydrocarbons, 
kinetic mechanisms involved in the formation of sulfate 
and nitrate as reaction products and measurements of 
dry SO(sub 2) depositions in forests. All the reports are 
individually retrievable from the database. (KW). 
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Department of Energy, London (England). 

Options for mitigating the greenhouse effect. 

K. Currie. Apr 89, 14p ETSU-R-54 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The global perspective on the greenhouse gases and 
climate change and the more parochial question of 
what we in the UK might actually do to reduce emis- 
sions are examined. International agreement on con- 
certed action, along the lines of the Toronto Confer- 
ence, is discussed, where it was suggested that it 
would be necessary to cut emissions by 50% or more. 
What all this boils down to is that, under these hypo- 
thetical circumstances, we would have to cut our emis- 
sions of CO(sub 2) from 160 million tonnes of carbon 
per annum today, to 80 million in 2020. Without action 
the emissions would go up to 210 million or more, in- 
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stead we have got to reduce them from that by 130 
million tonnes per annum. (author). 
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eR) tame e.V., Oberpfaffenhofen (Germany, 


sis with Satellite Data. (Abstract Only) 
K a Kriebel. cMar 90, 1p 
a Remote Sensing ‘wi the Earth’s Environment 
p17. 


Cloud detection, classification and analysis are dis- 
cussed. The algorithm package APOLLO (AVHRR 
‘ey scheme over clouds) is used in the analy- 
detection, using this algorithm, decides 
whether a pixel is cloud free, fully cloudy, or neither of 
the two, i.e., pi cloudy. Cloud classification mainly 
establishes c' coverages for different types of 
clouds. Cloud optical properties such as optical depth 
and liquid water path from fully cloudy pixels is de- 
scribed. An overview of the different techniques used 
in cloud analysis is presented. 


102,921 
N90-25402/0/GAR 
(Order as N90-25398/0/GAR, PC — MF 
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Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
PhD. Raumfahrt e.V., Oberpfaffenhofen (Germany, 
Cloud Dynamics and Cloud Microphysics by Radar 
Measurements. 

P. Meischner. cMar 90, 8 

In Be mune Sensing ond the Earth’s Environment 
p 19-26. 


Advanced radar techniques for meteorological re- 
search are discussed. Wave propagation studies in the 
atmosphere are described. ler measurement of 
polarimetric measurements, and data processing and 
interpretation are covered. The polarimetric C-band 
Doppler radar is described. Polarimetric and Doppler 
measurements performed nearly simultaneously with 
this system result in detailed insights into the coupled 
dynamical and microphysical processes of precipita- 
tion formation. 
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Centre National de la Recherche Scientifique, Palai- 
seau (France). Lab. de Meteorologie Dynamique. 
Earth Radiation Budget and Climate. 

R. Kandel. cMar 90, 7p 

In Esa, Remote Sensing and the Earth’s Environment 
p 27-33. 


The role of radiative processes in climate and climate 
change is discussed. The relation between the Earth 
radiation it and climate in the conceptual frame- 
work of relatively simple models is considered. The. 
Critical role of clouds and the uncertainties related to 
radiative forcing and feedback are discussed. One di- 
mensional climate models are considered in terms of 
Earth radiation budget studies. Global mean radiative- 
convective models are taken into consideration. Re- 
gional climate and Earth radiation budgets are dis- 
cu 
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Centre National de la Recherche Scientifique, Palai- 
seau (France). Lab. de Meteorologie Dynamique. 
Earth Radiation Budget Measurements from 


R. Kandel. cMar 90, 8p 
In Esa, Remote Sensing and the Earth’s Environment 
p 35-42. 


Ways in which data processing must take into account 
the sampling characteristics of the satellite-orbit/in- 
strument combination are discussed. Incorporation 
into these studies of the anisotropy and diurnal varia- 
tion of the radiation reflected and emitted by the 
Earth/atmosphere system is considered. The role of 

ongoing Earth Radiation Budget Experiment 
(ERBE) in resolving some of these questions is dis- 


cussed. The usefulness of ple ch basic observa- 
tions made by several polar orbiti itforms so as to 
obtain complete diurnal coverage is i considera. 
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N90-25405/3/GAR 
(Order as N90-25398/0/GAR, PC A08/MF 
A01) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
Pr Raumfahrt e.V., Oberpfaffenhofen (Germany, 


R.). 
eae Chemistry Measurements. 
D. Paffrath. cMar 90, 7p 
In Esa, Remote Sensing and the Earth’s Environment 
p 43-49. 


The problems and technical opportunities involved in 
the measurement of air chemistry parameters in the 
atmosphere are discussed. These parameters include 
the concentration of trace substances (gases and aer- 
osols) injected into the atmosphere by natural and an- 
thropogenic effects as well as meteorological param- 
eters influencing the space and time distribution of 
trace substances. It is shown that a heric chem- 
istry research can be performed from aircraft and 
spaceborne platforms. Examples and results of meas- 
urements are demonstrated. 
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ring and Modeling Near-Surface Reflected 
and Emitted Radiation Fluxes at the Fife Site. 

Final Report, 15 Apr. 1987 - 31 May 1990. 

B. L. Blad, E. A. Walter-shea, P. J. Starks, R. C. 
Vining, and C. J. Hays. Jun 90, 163p NAS 
1.26:180953, AG-MET-PR-90-1, NASA-CR-180953 
Contract NAG5-894 


Information is presented pertaining to the measure- 
ment and estimation of reflected and emitted compo- 
nents of the radiation balance. Information is included 
about reflectance and transmittance of solar radiation 
from and through the leaves of some grass and forb 
prairie species, bidirectional reflectance from a prairie 
canopy is discussed and measured and estimated 
fluxes are described of incoming and outgoing lo 
wave and shortwave radiation. Results of the s 
showed only very small differences in reflectances and 
transmittances for the adaxial and abaxial surfaces of 
grass species in the visible and infrared wavebands, 
but some differences in the infrared wavebands were 
noted for the forbs. Reflectance from the prairie 
canopy changed as a function of solar and view zenith 
angles in the solar log plane with definite asym- 
metry about nadir. The surface temperature of prairie 
canopies was found to vary by as much as 5 C depend- 
ing on view zenith and azimuth position and on the 
solar azimuth. Aerodynamic temperature calculated 
from measured sensible heat fluxes ranged from 0 to 3 
C higher than nadir-viewed temperatures. Models were 
developed to estimate incoming and reflected short- 
wave radiation from data collected with a Barnes Mod- 
ular Multiband Radiometer. Several algorithms for esti- 
mating incoming longwave radiation were evaluated 
and compared to actual measures of that parameter. 
Net radiation was calculated using the estimated com- 
ponents of the shortwave radiation streams, deter- 
mined from the algorithms developed, and from the 
longwave radiation streams provided by the Brunt, 
modified Deacon, and the Stefan-Boltzmann models. 
Estimates of net radiation were compared to meas- 
ured values and found to be within the measurement 
error of the net radiometers used in the study. 
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N96:26400/3/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Measurements of CH4, N20, CO, H20 and O3 in the 
Middle a by the ATMOS Experiment on 


Spacela 

M. R. Gunson, C. B. Farmer, R. H. Norton 
Zander, and C. P. Rinsland. 1989, 68p NAS 
1.15: 103476, NASA-TM-103476 


The volume mixing ratios of five minor gases (CH4, 
N20, CO, H2O, and O3) were retrieved through the 
middle atmosphere from the analysis of 0.01/cm reso- 
lution infrared solar occultation spectra recorded near 
28 N and 48 S latitudes with the ATMOS (Atmospheric 
Trace Molecule Spectroscopy) instrument, flown on 
board Spacelab 3. The results, which constitute the 
first simultaneous observations of continuous profiles 


102,929 
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through the middle atmosphere for these gases, are in 
general agreement with reported measurements from 
———s balloon and satellite-based instruments for the 

same seasons. In detail, the vertical profiles of these 
gases show the effects ofthe upper and mixdle atmos- 

heric transport patterns dominant during the season 
Of Saas obecwatann, ive peotten tatemed at different 
longitudes around 28 N suggest a near-uniform zonal 
distribution of these gases. a based on fewer 
observations, the sunrise occultation measurements 
point to a larger variability in the vertical distribution of 
these gases at 48 S. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
New Observations of 


N205. 
C. P. Rinsland, G. C. Toon, C. B. Farmer, R. H. 
Norton, and J. S. Namkung. 1989, 39p N NAS 
1.15: 103478, NASA-TM-103478 
Contract NAS1-18460 


The unequivocal detection of N205 in the strato- 
sphere was reported by Toon et al. based on measure- 
ments of the by the N2O5 bands at 1246 


tmospheric 
le Spectroscopy (ATMOS) experiment during 
the ey oe 2 3 (SL3) shuttle mission. Additional meas- 
urements and of stratospheric N205 derived 
from the ATMOS/SL3 spectra are reported. The pri- 
results are the detection and measurement “4 
absorption at sunset in the lower stra’ 
ay inversion of a eee (approximately 10 Sees 
N205 sunrise between 25.5 and 
37.5 km altitude, ond tne identncation and measure- 
ment of absorption by the N205 743/cm band at sun- 
rise. Assuming 4.32 x 10(sup -17) and 4.36 x 10(sup - 
17)/cm/molecule/sq cm respectively for the integrat- 
ed intensities of the “eo and 743/cm bands at strato- 
heric t d volume mixing ratios in 
over at sunrise (47 S lati- 
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0.13 + or - 0.05 at 29.5 : 

km, and 0.10 + or - 0.04 at 25.5 km. Quoted error 
limits (1 sigma) include the error in the assumed band 
intensities (approximately 20 percent). Within the error 
limits of the measurements, the inferred mixing ratios 
at sunrise agree with diurnal photochemical model pre- 
dictions obtained by two groups using current photo- 
chemical data. The measured mixing ratios at sunset 
are lower than the model predictions with differences 
of about a factor of 2 at 25 km altitude. 
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N90-26403/7/GAR PC A06/MF A01 
bo sang Univ. (Sweden). Meteorologiska Institu- 


Nordic Symposium on Atmospheric Chemistry. 

H. B. Ross. Mar 90, 121p CM-78 

Symposium Held in Stockholm, Sweden, 6-8 Dec. 
1989. 


No abstract available. 
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Finnish Meteorological Inst., Helsinki. Air Quality Dept. 
Eulerian Trai Model for lor NOX-Compounds. 

M. Hongisto. Mar 90, 4p 

In Stockholm Univ., Nordic pe on Atmospher- 
ic Chemistry 4 p (See N90-26403 20-45). 


A 3-D, time dependent Eulerian grid model for trans- 
port, transformation, and removal of NOX compounds 
is described. Comparisons of two 100 hour case simu- 
lations for first five days of January and June 1985 are 
discussed. The simulation results are presented as 
test runs to illustrate the capability and nature of the 

. Changes in some numerical algorithms make it 
such that the model is not directly applicable in its 
present form. The definition of the height at which 
emissions mix is identified as one of the difficulties in 
setting up such a model. 
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Swedish Environmental Research Inst., Goeteborg. 
Further 


and of an At- 
mospheric Chemistry Trajectory Model. 
K. Calander. Mar 90, 5p 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 5 p. 


A Swedish version of the Harwell atmospheric chemis- 
try trajectory model is described. The model describes 
different chemical and physical processes influencing 
the concentrations of 180 species in an air parcel 
moving with the wind. The meteorological description 
is simplified. The model can therefore treat the chemi- 
cal processes very thoroughly. The chemical and pho- 
tochemical transformations of about 180 species in 
over 300 reactions can be followed. The calculations 
are based on the chemical transformations occurring 
in gas phase. Forty different hydrocarbons and their 
entire reaction lapse are described. The model can be 
adapted to treat the breakdown lapse of ninety differ- 
ent hydrocarbons. 


102,931 
N90-26409/4/GAR 
(Order as N90-26403/7/GAR, PC So 
— Univ. (Sweden). Div. of Geochemistry and 
‘etrology. 
Natural and Anthropogenic Compounds in Bulk 
tion at Blidoe (Archipelago of Stockholm, 


). 
K. Bostroem, B. Bostroem, and P. Andersson. Mar 
4 


90, 4p 
In Its Nordic Symposium on Atmospheric Chemistry 4 
p (See N90-26403 20-45). 


Biological processes which cause chemical variations 
in the atmosphere are studied. Several elements are 
used in tracing rain water cease to avoid under- 
determined systems. Na, Ca, K, Mg, Sr, P, S, Si, Al, Ti, 
Fe, Mn, Zn, and Ba are quickly determined by means 
of atomic emission spectroscopy with an inductively 
coupled plasma for excitation. Rain water collected at 
Blidoe from 1984 to 1987 is studied. An acid washed 
all plastic sampler consisting of a funnel on top of a 2 
liter bottle is used for collecting the rain water samples. 
The data does not take rock volatilization nor forest 
fires into consideration as sources of metals in the at- 
mosphere. 


102,932 
N90-26410/2/GAR 
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Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen. 

Some Results from the Precipitation Chemistry 
Measurement Program in Sweden. 

L. Granat. Mar 90, 3p 

In Its Nordic Symposium on Atmospheric Chemistry 3 
p. 


Trends in wet deposition over Sweden are highlighted 
with data from the Swedish air and precipitation net- 
work. The data is a source of information about chemi- 
cal processes in the atmosphere and can be used for 
atmospheric model validation. The representativeness 
of estimated concentration/deposition data is estimat- 
ed. Steps taken to make such estimates possible are 
described. These include placing wet-only collectors in 
parallel with bulk collectors at several sites. The equip- 
ment used is compared with a number of other devices 
for rain chemistry measurements. 
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N90-26411/0/GAR 
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A01) 

Copenhagen Univ. (Denmark). Dept. of Glaciology. 
Ice Core Studies and the past Atmospheric Envi- 
ronment of Polar Regions. 
J. P. Steffensen. Mar 90, 4p 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p (See N90-26403 20-45). 


Ice sheets and glaciers in areas where no melting 
takes place are used to study past atmospheric envi- 
ronments. Bubbles of air trapped in the glacier ice are 
used to study CO2 and CH4 concentrations in the at- 
mosphere during the last ice age. Changes in the 
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chemical composition of the snow or ice are studied as 
reflecting changes in the atmospheric environment. 
The concentrations of Cl, NO3 and SO4 are measured 
by means of ion chromatography. The bulk dust con- 
centration is measured by a laser light scattering tech- 
nique. No anthropogenic effect on the content of Cl 
and dust is observed in central Greenland ice core 
samples. 
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N90-26412/8/GAR 
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Copenhagen Univ. (Denmark). Geophysical Inst. 
Reniand Ice Core (Greenland): A Source for Cli- 
matic Studies over 100,000 Years. 

M. Hansson, H. Clausen, and S. Johnsen. Mar 90, 


3p 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 3 p (See N90-26403 20-45). 


The isotopic composition of H2O and the amount of 
precipitation for specific years are measured using ice 
core samples. A careful selection of drilling site and a 
knowl of the effects linked with ice flow conditions 
are identified as being essential in accurately interpret- 
ing atmospheric changes from ice core. Drilling of a 
deep ice core in Greenland during 1988 is described. 
The core is drilled on the dome of an ice cap built up of 
precipitation always deposited at a constant altitude at 
this particular coastal location. The sampling site has 
remained unchanged thus ensuring good core analysis 
accuracy. 


102,935 
N90-26413/6/GAR 
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Stockholm Univ. (Sweden). Meteorologiska Institu- 

tionen. 

— from Global Tropospheric Sulphur Simula- 
ns. 

J. Langner, H. Rodhe, and U. Hansson. Mar 90, 4p 

In Its Nordic Symposium on Atmospheric Chemistry 4 

p. 


The oxidation of gaseous sulfur compounds to form 
sulfate aerosols is studied. The process is thought to 
be a major source of Cloud Condensation Nuclei 
(CCN). Changes in the concentration of CCN are stud- 
ied in terms of their potential climatic effect. Global 3-D 
model simulations of the atmospheric stage of the 
sulfur cycle are presented. Estimates of natural and 
pee hy, ig emissions are used in developing these 
models. The models are in good agreement (within 15 
percent) for individual re squares where good obser- 
vations are available (Europe and north eastern U.S.). 


102,936 
N90-26414/4/GAR 
(Order as N90-26403/7/GAR, PC “> 


) 
Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen. 
Comparison of the Contribution of Various Gases 
to the Greenhouse Effect. 
H. Rodhe. Mar 90, 4p 
In Its Nordic Symposium on Atmospheric Chemistry 4 
p. 


The accumulated greenhouse effect of a given emis- 
sion of various gases is compared to that of an emis- 
sion of CO2. The secondary contributions of methane, 
forming ozone, and carbon dioxide during photochemi- 
cal breakdown are taken into consideration. For every 
emitted mole of CH4, the formation of one mole of O3 
and one mole of CO2 is predicted. CO2 emissions due 
to burning a variety of different fuels, coal, oil or natural 
gas are estimated. Spillage of natural gas, which con- 
sists primarily of CH4, can reduce its benefits as far as 
the greenhouse effect is concerned. The decrease in 
CO2 emissions is counteracted by the spilled CH4. 
Spillage of natural gas can however be held to 7 per- 
cent or less, which makes switching from oil to natural 
gas a viable solution. A break even value for natural 
gas spillage is calculated at 5 to 10 percent when com- 
paring oil and natural gas combustion. 


102,937 
N90-26417/7/GAR 
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) 
Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen. 


Phytoplankton and Its Contribution to the Atmos- 
pheric Sulfur Budget of Northern Europe. 

C. Leck. Mar 90, 4p 

In Its Nordic Symposium on Atmospheric Chemistry 4 
p. 


An attempt is made to characterize the magnitude and 
variability of marine sulfur emission in the northern Eu- 
ropean area. Measurement of biogenically produced 
reduced sulfur compounds in the surface waters of the 
Baltic and North seas over the course of July 1988 are 
described. It is concluded that on an annual basis, bio- 
genic sulfur emissions from the Baltic Sea, the Katte- 
gat/Skagerrak and the North Sea are negligible com- 
pared to anthropogenic emissions in northern Europe. 
During Summer months however, the biogenic sulfur 
emissions can be as high as 20 to 70 percent of an- 
thropogenic emissions. 


102,938 
N90-26418/5/GAR 

(Order as N90-26403/7/GAR, PC A06/MF 

A01) 

Lund Univ. (Sweden). Dept. of Nuclear Physics. 
Characterization of Biogenic Aerosol Particles 
from the Amazon Basin During Dry and Wet 
Season. 
P. Artaxo. Mar 90, 4p 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p. 


The characteristics of gases and aerosol particles in 
the atmosphere of the Amazon basin are studied. The 
Amazon Boundary Layer Experiment (ABLE) which is 
part of the Global Tropospheric Experiment (GTE) is 
described. The aerosol bey ve and analysis tech- 
niques used are described. Results of sampling and 
analysis surveys to date are presented. It is concluded 
that, considering the vast area of tropical rain forests 
and the aerosol concentrations recorded, biogenic 
particles are important in the global aerosol 5 
and in the global biogeochemical cycles of various ele- 
ments. Continuing deforestation of the Amazon basin 
is predicted to alter the amount of cloud condensation 
nuclei with possible effects in global weather and cli- 
mate. 


102,939 
N90-26420/1/GAR 
(Order as N90-26403/7/GAR, PC _ MF 
01) 


Goeteborg Univ. (Sweden). Dept. of Inorganic Chemis- 


try. 
Aqueous Atmospheric Chemistry of Mercury. 
J. Munthe, and O. Lindqvist. Mar 90, 4p 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p (See N90-26403 20-45). 


The mobility of mercury in the atmosphere is studied. 
Its mobility is dependent on the chemical form in which 
it is present. The predominant vapor species can be 
transported over long distances due to its volatility. Ox- 
idation experiments on mercury are described. Photo- 
chemically induced reduction of divalent mercury is 
studied. Results of these experiments indicate that 
monovalent mercury, if formed in cloud or rain water, 
will be rapidly oxidized by ozone or radicals. Experi- 
mental results confirm the presence of a very fast re- 
action between elemental mercury and ozone. 


102,940 
N90-26421/9/GAR 
(Order as N90-26403/7/GAR, PC me 
1 


Kuopio Univ. (Finland). Dept. of Environmental Sci- 
ences. 

Measurements of Monoterpenes in a Coniferous 
Forest. 

J. Soile, R. Taisto, and R. Juhani. Mar 90, 4p 

In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p (See N90-26403 20-45). 


Monoterpenes emitted by coniferous forests are stud- 
ied. They can be oxidized in the air and combined with 
nitrogen oxides, participate in photochemical reac- 
tions. The monoterpene levels in a young pine forest 
during Summer months are studied. Measurements 
performed in a dense forest of young pines (Pinus syl- 
vestris) in central Finland are described. The greater 
monoterpene concentrations are recorded during 
June and August. Monoterpene levels vary diurnally 
reaching a maxima during the nights. During the day- 
time, monoterpenes are consumed by chemical reac- 
tions and dispersed by atmospheric turbulence. 
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102,941 
N90-26422/7/GAR 
(Order as N90-26403/7/GAR, PC A06/MF 


A01 
Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen. 
Terpene Concentrations and Emissions in a Scots 
Pine Forest. 
R. Janson. Mar 90, 3p 
In Its Nordic Symposium on Atmospheric Chemistry 3 
p. 


Measurement of five monoterpenes (alpha-pinene, 3- 
carene, limonene, beta-pinene, and camphene) made 

in a forest of Scotsch pine (Pinus sylvestris) in Sweden 
is described. The stand is 125 years old with a 

of 390 trees per hectare. The techniques used for col- 
lecting air samples are described. Vertical profiles are 
obtained using a 50 m tower. Emissions are found to 
consist primarily of alpha-pinene and 3-carene. Total 
terpene emissions ranging from 15 to 800 ug/hr per sq 
m of leaf area are observed. Minimum emissions are 
observed at night, reaching a maximum during the day 
between 12 and 2 pm. 


102,942 
N90-26423/5/GAR 
(Order as N90-26403/7/GAR, PC A06/MF 


1) 
poe ~ ge Univ. (Sweden). Meteorologiska Institu- 
tione 


Diurnal Ozone Cycle in a Coniferous Forest: The 
per we of Meteorology and Chemistry. (Ab- 


C. penal J. Zheng, and H. Rodhe. Mar 90, 1p 
In Its Nordic Symposium on Atmospheric Chemistry 1 
p. Previously announced in laa as A90-23795. 


A 1-D model of turbulent diffusion and chemistry in the 
boundary la ~ pl is applied to the analysis of diurnal vari- 
ations in O3 concentrations in a Swedish coniferous 
forest. Meteorological observations concerning wind 
speed, temperature, relative humidity and global radi- 
ation are used to describe diurnal variations in mixing 
and dry deposition. It is concluded that large diurnal 
variation in the concentration of —— is a 
High terpene concentrations near surface at ni 
= become an important sink for O3. During s 
night conditions the loss of O3 through reactions with 
pola is ned op ‘edicted to be about as important as dry 

impact of terpenes on the O3 concen- 
pen pao the day depends on the NOX level. 


102,943 
N90-26424/3/GAR 
(Order as N90-26403/7/GAR, PC aay 8 


Oslo Univ. (Norway). Inst. of Geophysics. 
Strat ric Chemistry. 


F. Stordal. Mar 90, ~? 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p. 


The effects of solar ultraviolet radiation on the chemis- 
try of the stratosphere are discussed. The active 
chemistry of the stratosphere is due in part to the 

ixing of free radicals and atoms dissociated by UV 
radiation. The role played by ozone in the stratosphere 
is discussed. The role played by radicals in the oxygen, 
hydrogen, on oo chlorine and bromine families in 
the gas phase loss chemistry of ozone is described. 
Their photochemical lifetime at different levels in the 
Stratosphere is discussed. Het Ss reactions 
taking place on the surfaces of particles are described. 
By such reactions, inactive HCI is converted to com- 
pounds that destroy ozone (CIO). The large ozone re- 
ductions which occur in the lower stratosphere in the 
spring season in Antartica are the result of such reac- 
tions taking place on polar stratospheric clouds. 


102,944 
N90-26426/8/GAR 
(Order as N90-26403/7/GAR, PC A06/MF 


A01) 
Goeteborg Univ. (Sweden). Dept. of Physical Chemis- 


todissociation of NO2: influence of Photolysis 
Wav th and Temperature Dependence on 
Product Formation. 
P. Elofson, and E. Ljungstroem. Mar 90, 4p 
In Stockholm Univ., Nordic Symposium on , EE 
ic Chemistry 4 p (See N90-26403 20-45). 


A Monte Carlo simulation model is used to study the 
Photddissociation of NO2 molecules at wavelengths 


between 360 and 415 nm. It is assumed in the model 
that there is no electronic surface barrier to decompo- 
sition after the pho’ photon has been absorbed. 
The conservation of total angular momentum leads to 
a dynamical barrier which must be surmounted 7 
photolysis fragments en route to free products. Previ- 
ous models have not taken this effect into account. 
The model can give information not only on ener rey 
consumption, but on product states and energy yields. 

It can give information about possible specific energy 
release which may be important in ym car stag the 
rates of subsequent reactions. 


102,945 
N90-26427/6/GAR 
(Order as N90-26403/7/GAR, PC ey MF 
01 


) 
jn Univ. (Sweden). Meteorologiska Institu- 
tione: 

Photodissociation of O2 in the Stratosphere and 
Mesosphere: A General Parametrization of the 
Schumman-Runge Bands. 

D. P. Murtagh. Mar 90, 2p 

In Its Nordic Symposium on Atmospheric Chemistry 2 
p. 


Absorption cross sections are recomputed and effec- 
tive photodissociation rates for solar radiation penetra- 
tion in the atmosphere are calculated. Corrections to 
previously published values are presented. The ratio of 
photodissociation rates obtained for Summer and 
Winter conditions at 65 deg north with a solar zenith 
angle of 75 deg is presented to point out the discrep- 
ancies in the values p ee ae eviously. A parame- 
terization technique is presented designed to take care 
of all the effects in a simple way. For each of the sev- 
enteen standard spectral regions the effective photo- 
dissociation cross section at a given place in the at- 
mosphere is related to the O2 column density along 
the absorption path and to the local temperature. 


102,946 
N90-26428/4/GAR 

(Order as N90-26403/7/GAR, PC wey 
Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen. 
Collection and Analysis of Atmospheric Peroxides. 
C. Deserves. Mar 90, 2p 
In Its Nordic Symposium on Atmospheric Chemistry 2 
p. 


The ambient levels and diurnal variations in atmos- 
pheric peroxide concentrations are studied. An instru- 
ment used for the measurement of peroxides in ambi- 
ent air using Flow Injection Analysis (FIA) is described. 
The detection of peroxides is based on an enzymatic 
coupling of p-hydroxyphenyl acetic acid to form a fluo- 
rescent dimer. The fluorescence reaction is sensitive 
to H2O02 and organic peroxides. To differentiate H202 
from the organics, an MnO2 reactor is used. Another 
method is to selectively remove H2O02 with catalase. A 
comparison between the two methods yields vastly dif- 
ferent results. 


102,947 
N90-26429/2/GAR 

(Order as N90-26403/7/GAR, PC wear +4 

1 

Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen. 
Destruction of Peroxy Radical by Cu lon Catalysed 
Reactions on Atm Particles. 
H. B. Ross, and K. J. Noone. Mar 90, 3p 
In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 3 p. 


A Cu mediated reaction leading to the production of 
H202 is studied. The reaction is studied in the labora- 
tory using aerosols doped with various amounts of Cu 
ions. To determine if Cu mediated reactions are impor- 
tant to H2O chemistry in the ambient atmosphere, Cu 
molalities are calculated from measured Cu aerosols 
concentrations, mass and number size distribution 
data from a site in central Sweden. Calculations car- 
ried out on the basis of these collected data are pre- 
sented. The results indicate that reactions between 
peroxy radicals and aerosols may be significant source 
of hydrogen peroxide in the atmosphere. 


102,948 
N90-26430/0/GAR 
(Order as N90-26403/7/GAR, PC enn 


102,950 
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Soetnetn Univ. (Sweden). Dept. of Inorganic Chemis- 
i = eae Transformation of Peroxyacetyini- 
| Waengberg, S. Langrova, and E. Ljungstroem. Mar 


ot op neers Univ., Nordic Symposium on Atmos- 
heric Chemistry 4 p ‘Seon N90-26403 20-45). 


Phoned (PAN), a semistable 
formed when volatile hydrocarbons 
chemical oxidation in the presence of 


toxic substance. It serves as a nitrogen 
oxides. The thermal and pho’ i 
reactions leading to of the ni- 
trogen as NO2 are results of tests on 
he various in the decom- 
position are ied. These results indicate that the 
decom: of PAN into peroxyacetyl radicals and 
NO2 is not effected by heterogeneous reactions. 
102,949 
N90-26446/6/GAR PC A04/MF A01 


Pree n VA Uanigley Pisses 5 
ton, VA. esearch Center. 

27-28 October 1806 FIRE IFO Cirrus > oa 

Comparison of Radiative Transfer Theory 

servations by Satellite and Aircraft. 

B. A. Wielicki, J. T. Suttles, A. J. Heymsfield, R. M 

Welch, and J. D. Spinhirne. Mar 89, 61p NAS 

1.15:103468, NASA-TM-103468 

Prepared in Cooperation with NASA, Goddard Space 

Flight Center. 


Observations of cirrus and altocumulus clouds during 

the First International Satellite Cloud Climatology 

Project Regional we en (FIRE) are —— to 
theoretical models of cloud radiative 

tests are performed. First, LANDSAT Se are 


used to compare the relationship between nadir reflec- 
tance ot 0.83 micron and beam emittance at 11.5 mi- 


n water droplets dominate. Poor agreement is 
found when ice particles dominate, especially using 
scattering phase functions for spherical particles. Even 
when compared to a laboratory measured ice particle 
phase function, the observations show increased side 
scattered radiation relative to tte theoretical calcula- 
tions. Second, the anisotropy of conservatively scat- 
tered radiation is examined using simultaneous multi- 
ple angle views of the cirrus from LANDSAT and ER-2 
aircraft radiometers. Observed anisotropy gives = 
agreement with theoretical calculations using the labo- 
me measured ice particle phase function and poor 

~~ with a spherical phase function. 
rd, Landsat radiances at 0.83, 1.65, and 2.21 mi- 
crons ae used 10 infer particle phase and particle size, 
For water droplets, oe easement Oy a 
particle measurements 


in the 
For ice particles, the LANDSAT radiance 
predict an effective radius of 60 microns versus aircraft 
observations of about 200 microns. It is suggested that 
this descrepancy ae be explained by uncertainty in 
the imaginary index of ice and by inadequate measure- 
ments a small ice particles by microphysical probes. 


102,950 

N90-26447/4/GAR PC AO5/MF A01 
National Aeronautics and Space pt. 
Hampton, VA. ee ae Research Cent 

27-28 October FIRE IFO Cirrus Case he 
Cirrus Parameter Relationships Derived from 

ellite and Lidar Data. 

Oe aces . Sassen, J. M. Alvarez, and 
C. J. Grund. Mar 8: 9p NAS 1. 15:103469, NASA- 
TM-10346: 

Contracts NAG1-882, N00014-87-K-0436 


Cirrus cloud radiative and characteristics are 
determined using a combination of , air- 
craft, and satellite measurements of the 


as part 

First ISCCP Regional Experiment (FIRE) Cirrus ooo 
sive Field Obsewations (IFO) during October and 

vember 1986. Lidar backscatter data are pat ge to 
define cloud base, center, and top and the cor- 
responding temperatures. Coincident S 4 km visi- 
ble (0.65 microns) and 8 km infrared window (11.5 mi- 
crons) radiances are ed to determine cloud 
emittances and reflectances. Infrared optical depth is 
computed from the emittance results. Visible optical 
depth is derived from reflectance using a theoretical 
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ice crystal scattering model and an empirical bidirec- 
tional reflectance mode. No clouds with visible optical 
depths greater than 5 or infrared optical depths less 
than 0.1 were used in the analysis. Average cloud 
thickness ranged from 0.5 km to 8 km for the 71 
scenes. An average visible scattering efficiency of 2.1 
was found for this data set. The results reveal a signifi- 
cant dependence of scattering efficiency on cloud 
temperature. 


102,951 
N96-26449/0/GAR PC A01/MF A01 
South Dakota School of Mines and Technology, Rapid 


City. 
Estimation of Convective Rain Volumes Utilizing 
the Are-Time-integral Technique. 

L. R. Johnson, and P. L. Smith. 1990, 4p NAS 
1.26:186814, NASA-CR-186814 

Contract NAG5-386 


Interest in the possibility of developing useful esti- 
mates of convective rainfall with Area-Time Integral 
(ATI) methods is increasing. The basis of the ATI tech- 
nique is the observed strong correlation between rain- 
fall volumes and ATI values. This means that rainfall 
can be estimated by just determining the ATI values, if 
previous knowl of the relationship to rain volume 
is available to calibrate the technique. Examples are 
provided of the application of the ATI approach to 
gage, radar, and satellite measurements. For radar 
data, the degree of transferability in time and among 
geographical areas is examined. Recent results on 
— of the satellite ATI calculations are pre- 
sented. 


102,952 
N90-26450/8/GAR PC A07/MF AO1 
Cologne Univ. (Germany, F.R.). 

Flugzeug' gen der Turbulenzstruktur in Cir- 
ruswoiken (Aircraft Measurements of the Turbu- 
lence Structure in Cirrus Clouds). 

Ph.D. Thesis. 

M. Quante. 1989, 150p ETN-90-96969 

In German; English Summary. 


Data on turbulence in cirrus clouds, derived during two 
flight missions in the framework of the International 
Cirrus Experiment, were analyzed. The examined 
cirrus clouds ranged between altitudes of 7 to 11 km at 
temperatures between -30 and -56 C. Both cloud fields 
were characterized by a significant vertical wind shear 
and a stably stratified flow. The turbulence shows typi- 
cal signs of a thermally stable shear flow characterized 
by the coexistence of waves and quasi 2-D, horizontal 
motions with intermittent, weak turbulence. Vertical 
motions are dominated by the stable stratification. Tur- 
bulence mainly occurs on scales below 500 m, sug- 
gesting a small scale organization of the clouds in ac- 
cordance with published model calculations and re- 
sults from other in situ observations. Besides local 
convection, shear-induced Kelvin-Helmholtz instabil- 
ities may be considered as a possible source of the 
intermittent turbulence. 





102,953 
N90-27148/7/GAR 
(Order as N90-27140/4/GAR, PC ANo/Me 
02 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Description of Safire for ises. 

J. H. Park. Jul 90, 2p 

In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 89-90. 


The SAFIRE (Spectroscopy of the Atmosphere using 
Far Infrared Emission) is a limb emission experiment 
using a far-IR Fourier transform spectrometer (FTS) 
and a mid-IR broadband multispectral radiometer cov- 
ering the range 80 to 1600/cm. The purpose of this 
experiment is to obtain vertical distributions of temper- 
ature and key constituents of O(y), HO(y), NO(y), 
ClO(y), and BrO(y) families in the stratosphere, meso- 
sphere, and thermosphere. The spectral channels and 
gases within each channel are summarized. The in- 
strument includes a 48 element (6 x 8) Ge:GA detector 
array operating at 4 K in the far-IR and a 105 element 
(7 x 15) Hgcat @ array operating at 80 K in the mid-IR. 
The SAFIRE uses four different scan modes for verti- 
cal coverage and resolution to address various scien- 
tific requirements. The SAFIRE data reduction will start 
with the retrieval of temperature profile as a function of 
pressure using two CO2 channel data. Constituent dis- 
tributions then are obtained from other channel data 
using the retrieved temperature profile. The SAFIRE 
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measurements are limited to the region above the tro- 
popause because of radiance saturation by H2O and 
clouds. The computational capability necessary to 
process at the instrument data rate is estimated to be 
19 MFLOPS for FTS data and 0.02 MFLOPS for radi- 
ometer data. It seems, therefore, that the real-time ap- 
plications of SAFIRE data using an onboard process- 
ing device is not feasible. Although a temperature 
anomaly may be detected from the two CO2 radiome- 
ter channels using an onboard processor for the strat- 
osphere, it is not possible to distinguish between CO2 
outflux and temperature anomaly. Temperature anom- 
aly does not, therefore, offer tropospheric information 
useful for real-time application. 


102,954 
N96-2!7150/3/GAR 
(Order as N90-27140/4/GAR, PC A10/ME 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Tropospheric Sounders. 

H. A. Wallio. Jul 90, 10p 

In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 105-114. 


The Measurement of Air Pollution Satellites (MAPS) 
experiment is a nadir-viewing gas correlation filter radi- 
ometer that has flow on the space shuttle in 1981 and 
1984. The Tropospheric Radiometer for Atmospheric 
Chemistry and Environment Research (TRACER) is a 
pro multi-level gas correlation filter radiometer 
experiment proposed for the Earth Observing System 
(Eos) and has received phase 1 approval. Each experi- 
ment is discussed. 


102,955 
N90-27155/2/GAR 
(Order as N90-27140/4/GAR, PC A10/MF 
A02 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Applications of Ises for the Atmospheric Sciences. 
J. M. Hoell. Jul 90, 14p 
In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 145-158. 


The proposed Information Sciences Experiment 
System (ISES) will offer the opportunity for real-time 
access to measurements acquired aboard the Earth 
Observation System (Eos) satellite. These measure- 
ments can then be transmitted to remotely located 
ground based stations. The application of such meas- 
urements to issues related to atmospheric science 
which was presented to a works! convened to 
review possible application of the ISES in earth sci- 
ences is summarized. The proposed protocol for Eos 
instruments requires that measurement results be 
available in a central data archive within 72 hours of 
acquiring data. Such a turnaround of raw satellite data 
to the final product will clearly enhance the timeliness 
of the results. Compared to the time that results from 
many current satellite programs, the 72 hour turna- 
round may be considered real time. Examples are dis- 
cussed showing how real-time measurements from 
one or more of the proposed Eos instruments could 
have been applied to the study of certain issues impor- 
tant to global atmospheric chemistry. Each of the ex- 
amples discussed is based upon a field mission con- 
ducted during the past five years. Each of these exam- 
ples will emphasize how real-time data could have 
been used to alter the course of a field experiment, 
thereby enhancing the scientific output. For the exam- 
ples, brief overviews of the scientific rationale and ob- 
jectives, the region of operation, the measurements 
aboard the aircraft, and finally how one or more of the 
proposed Eos instruments could have provided data to 
enhance the productivity of the mission are discussed. 


102,956 
N90-27220/4/GAR 

(Order as N90-27213/9/GAR, PC an 

1 


Meteorological Satellite Center, Tokyo (Japan). 

Case Study on Pre-Typhoon Active Convective 
Clouds (PTACC). 

T. Harada. Nov 88, Me 4 

In Japanese; — ummary. In Its Meteorological 
Satellite Center Technical Note, No. 17, 1988 p 73-84. 


Active convective clouds, or cumulonimbus (Cb) 
clouds, were often observed at several hundred Km 
northeast of a typhoon. In case of T8705 (Typhoon 
THELMA in 1987) that was moving northward to the 
westery zone, several Cb clouds came into existence 


as much as 1000 Km away from T8705 and formed 
into the spiral cloud band moving north-northeastward. 
Research named this band-shaped cloud area consist- 
ing of Cb clouds Pre-Typhoon Active Convective 
Clouds (PTACC). The characteristics of PTACC are as 
follows: (1) Position of each Cb cloud with respect to 
the pressure center of T8705 was almost unchanged 
in spite of their large distance. The strong correlation 
was observed between the typhoon and PTACC. (2) 
Each Cb cloud moved north-northeastward with the ty- 
phoon and PTACC extended in the direction of the 
fringe winds of the typhoon. (3) The east-west convec- 
tively unstable zone was maintained for more than half 
a day in this unstable zone. PTACC differs from active 
convective clouds as mentioned in the past reports, 
such as the pre-hurricane squall line which appeared 
north or east of a typhoon, because of the developi 
form of PTACC and the distance between PTACC ai 
the pressure center of the typhoon. The cause or 
= of this PTACC has not been sufficiently 
clarified. 


102,957 
N90-27223/8/GAR 
(Order as N90-27213/9/GAR, PC A06/MF 
A01) 


Japan Meteorological Agency, Tokyo. 

Experiment to Make a New Design of the Satellite 
Cloud Information Chart with the Combination of 
Visible and Infrared Data Observed by the GMS. 

T. Motoki. Nov 88, 11 14 

In Japanese; English Summary. In Meteorological Sat- 
ellite Center, Meteorological Satellite Center Technical 
Note, No. 17, 1988 p 111-122. 


The Satellite Cloud Information Chart (SCIC) devel- 
oped by Motoki (1987) has been routinely produced in 
the Meteorological Satellite Center from March in 
1987, and disseminated to the users for analysis of 
meteorological disturbances. Since the SCIC is made 
by the infrared data of 0.25x0.25 latitude/longitude 
box data processing, it is not enough to display the 
cloud areas, for example the fog/stratus cloud area. 
To improve the representation of the cloud area in the 
SCIC, a digital data analysis with a combination of in- 
frared data and visible data is surveyed. Among the 
physical parameters routinely derived from the visible 
data processing of 0.25x0.25 latitude/longitude box 
data, mean reflectivity, minimum reflectivity and stand- 
ard deviation are used together with mean TBB and 
partial cloud amount data derived from an infrared data 
processing. The results from the case study are sum- 
marized as follows, (1) there is a capability to detect 
the semitransparent cirriform cloud area, (2) there is a 
capability to detect the fog/stratus cloud area which is 
sometimes judged as a open area by using an infrared 
data only, (3) there is a capability to identify the spot of 
the semitransparent cloud area which is judged as a 
fog/stratus cloud area in the result of (2). 


102,958 
N90-28180/9/GAR 

(Order as N90-28161/9/GAR, PC oa 4 
Central Aerological Observatory, Dolgoprudnyi 
(USSR). 


Relationship Between the Phases of 27-Day Total 
Ozone and Solar Activity Indices in Different Lati- 
tudinal Zones. 

|, N. Ivanova, A. A. Krivolutsky, and V. N. 
Kuznetsova. Sep 89, 4 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The dynamics of 27 day total ozone variations during 
and 11 year solar activity cycle at high and low lati- 
tudes was analyzed. The calculations were made 
using a specially worked out program permitting, be- 
sides the determination of the amplitudes and phases, 
the observation of the coherence of phases in any time 
interval. To characterize solar activity, solar radio-flux 
at 10.7 cm was used. The results of the calculation of 
total ozone phases difference and those of the index 
F(sub 10.7), as well as the amplitudes of the 27 day 
variations of these parameters are presented. 


102,959 


N90-28181/7/GAR 
(Order as N90-28161/9/GAR, PC ae 
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(USSR) Aerological Observatory, Dolgoprudnyi 
( ’ 

Total Ozone Time Variations During the Spring Re- 
versals in the High Latitudinal Strat of the 
Northern Hemisphere During the 20TH and 21ST 
Solar Cycles. 

V. G. Kidiyarova. Sep 89, 4p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The principal features of the thermodynamic regime of 
the stratosphere are governed by the development of 
the winter stratospheric low and the Aleutian and At- 
lantic heights. These are fed by the influx of the eddy 
energy transported into the stratosphere by the plane- 
tary waves. The intensity and variability of planetary 
waves and vortices associated = the waves deter- 
mine the conditions of low-to-high latitudes ozone 
transport in the winter hemisphere. ozone distribu- 
tions are zonally inhomogeneous. The planetary wave 
dynamics are affected by solar activity variations 
during solar cycles. The 20th solar cycle maximum 
was accompanied by decreases of stratospheric plan- 
etary wave amplitudes, the 21st cycle was accompa- 
nied by increases of amplitudes. 


102,960 
N90-28182/5/GAR 
(Order as N90-28161/9/GAR, PC A13/MF 
A02) 
Central Aerological Observatory, Dolgoprudnyi 
(USSR) 


Vertical Ozone Distribution During Maximum and 
Minimum Solar Activity. 

G. A. Kokin, N. |. Brezgin, |. N. Ivanova, V. N. 
Kuznetsova, and E. M. Larin. Sep 89, 4p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


To study the latitude variation of ozone vertical distri- 
bution the complex experiment was carried out in Feb- 
ruary to July 1985 between 40 N to 70 S at the 
Pacific and the Indian Oceans. The great bulk of their 
data network were taken by the optical rocket ozono- 
meters at the Southern Hemisphere. The results were 
compared with reference models containing the most 
extensive set of ozone observations from VS satellites 
between 1978 and 1982. To analyze latitude-season 
ozone variability at fixed altitude levels the experimen- 
tal ozone concentration data were confirmed with 
model equatorial data. To compare the experimental 
data with reference model data, analogous model 
values were calculated. The results of calculation indi- 
cated a good agreement between experimental and 
reference model data of relative latitude-season vari- 
ations of ozone concentration. Maximum been is 
observed at 50 km in the equator and not exc: 15 
percent in the other regions at all altitude levels. 


102,961 
N90-28183/3/GAR 
(Order as N90-28161/9/GAR, PC — 


02) 
Physical Research Lab., Ahmedabad (India). 
Variation of D-Region Nitric-Oxide Density with 
Solar Activity and Season at the Dip Equator. 
rsh a S. V. Pakhomov, and G. Beig. 

p 89, 4 

In sehen a Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


To study the solar control on electron density (N sub e) 
in the equatorial D region, a program was initiated with 
Soviet collaboration in 1979. A total of 31 rockets were 
launched during the high solar activity period, and 47 
rockets during the low solar activity period, from 
Thumba to measure the N sub e profiles. Analysis of 
the data shows that the average values of N sub e for 
the high solar activity period are higher by a factor of 
about 2 to 3 compared to the low solar activity values. 
It was found that a single nitric oxide density, (NO), 
profile cannot reproduce all the observed N sub e pro- 
files. An attempt was made to reproduce theoretically 
the observed N sub e profiles by introducing variation 
in (NO) for the different solar activity periods and sea- 
sons. 


102,962 
N90-28184/1/GAR 
(Order as N90-28161/9/GAR, PC AN02) 
2) 
Mysore Univ. =. Dept. of Studies in Ph 
Diurnal and Tem : Variation of Uv-Flux and Its 


yey Ozone. 

B. S. N. Prasad, H. B. ‘Coens and B. 
Narasimhamurthy. Sep 89, 4p 

In International Council of Sclentific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


As part of Indian Middle Atmospheric Program, en 
UV-B flux is measured regularly at Mysore. The results 

of a preliminary analysis on the variation of UV-B flux 
with ai ozone for the period April to May 


1987 are presented. 
102,963 
N90-28186/6/GAR 

(Order as N90-28161/9/GAR, PC a 

02) 

Novosibirsk State Univ. — 
Numerical Simulation of the Middie Atmosphere 
Chemical ——— and Tem re under 


peratu 
by Solar Conditions. (Abstract wy 
~ |. G. Dyominov, and G. A 

Tuchkov. Sep 89, 1p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


There are given results of the numerical experiments 
on modelling the influence of solar activity on chemical 
composition and temperature of the middle atmos- 
phere. The consideration is made for peculiarities of 
solar activity impact under different values of antropo- 
genic pollution of the atmosphere with chlorofluorocar- 
bons and other stuff. 


102,964 
N90-28187/4/GAR 
(Order as N90-28161/9/GAR, PC a 
) 


Novosibirsk State Univ. (USSR). 

Influence of Solar Activity on Latitudinal Distribu- 
tion of Atmospheric Ozone and Temperature in 2- 
D Radiative-Photochemical Model. (Abstract Only). 
1. G. Dyominov. Sep 89, 1p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


On the basis of the 2-D radiative-photochemical model 
of the ozone layer at heights 0 to 60 km in the Northern 
Hemisphere there are revealed and analyzed in detail 
the characteristic features of the season-altitude-lati- 
tude variations of ozone and temperature due to 
changes of the solar flux during the 11 year cycle, elec- 
tron and proton precipitations. 


102,965 
N90-28189/0/GAR 
(Order as N90-28161/9/GAR, PC — 


National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Effects of Solar Particle Events on the Middle At- 


mosphere. 
C. H. fc A. R. Douglass, and P. E. Meade. 


6p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


Solar particle events (SPEs) have been investigated 
since the late 1960’s for possible effects on the middie 
atmosphere. Solar protons from SPEs produce ioniza- 
tions, dissociations, dissociative ionizations, and exci- 
tations in the middie atmosphere. The production of 
HO(x) and NO(x) and their subsequent effects on 
ozone can also be computed using energy deposition 
and photochemical models. The effects of SPE-pro- 
duced HO(x) species on the odd nitrogen abundance 
of the middie atmosphere as well as the SPE-pro- 
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duced long term effects on ozone. Model computa- 
tions indicate fairly good agreement with med data 
for the SPE-induced ozone depletion caused by NO(y) 
species connected with the August 1972 SPE. The 
model computations indicate that NO(y) will not be 
substantially pon oe over a solar cycle by SPEs. The 
pete ope are mainly at high latitudes and are on time 
scales of several ae _— which the NO(y) drifts 
back to its ambient level: 


102,966 
N90-28191/6/GAR 
(Order as N90-28161/9/GAR, PC A13/MF 
A02) 


Akademiya Nauk SSSR, Yakutsk. 
oe of Mesospheric Ozone Content under 


|. |. Sosin, and N. G. Skryabin. Sep 89, 5p 

In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


The simulation model of a change of O, O2 and O3 
oxygen component content at the heights 50 to 140 
km under electron precipitation influence is presented. 
Parameters of the air mass vertical transfer are intro- 
duced into the model. Calculation results showed that 
after the intense precipitation in approx. 3 days the 
ozone content increased at heights approx. 80 km. 
These results agree with the experimentally found ef- 
fects of the content change under precipitation condi- 
tions. 


102,967 
N90-28196/5/GAR 
(Order as N90-28161/9/GAR, PC a 
) 


Fraunhofer-Geselischaft zur Foerderung der 
Angewandten Forschung e.V., Garmisch-Partenkir- 
chen (Germany, F.R.). Inst. fuer Atmosphaerische Um- 
weltforschung 

Solar Activity Influences on Atmospheric Electrici- 
ty and on Some Structures in the Middie Atmos- 


. Reiter. Sep 89, 11p 
In International Council of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, Williamsburg, 1986 p. 


Only processes in the troposphere and the lower strat- 
osphere are reviewed. General aspects of global at- 
mospheric electricity are summarized in Chapter 3 of 
NCR (1986); Volland (1984) has outlined the overall 
problems of atmospheric electrodynamics; and Robie 
and Hays (1982) published a summary of solar effects 
on the global circuit. The solar variability and its atmos- 
pheric effects (overview by Donelly et al, 1987) and the 
solar-planetary relationships (survey by James et al. 
1983) are so extremely complex that only particular re- 
sults and selected papers of direct relevance or histori- 
cal importance are compiled herein. 


102,968 
N90-28214/6/GAR PC A03/MF A01 
Utah Univ., Salt Lake City. 

Lidar Cloud Studies for FIRE and Eclips. 

Final Report. 

K. Sassen, C. J. Grund, J. D. Spinhirne, M. Hardesty, 
and J. Alvarez. 6 Aug 90, 38p NAS 1.26:186384, 
NASA-CR-186384 

Contract NAG1-868 


Optical remote sensing measurements of cirrus cloud 
properties were collected by one airborne and four 
ground-based lidar systems over a 32 h period during 
this case s' from the First ISCCP (International Sat- 
ellite Cloud Climatology Program) Regional Experi- 
ment (FIRE) Intensive Field Observation (IFO) pro- 
gram. The lidar systems were variously equipped to 
collect linear depolarization, intrinsically calibrated 
backscatter, and Doppler velocity information. Data 
presented describe the temporal evolution and spatial 
distribution of cirrus clouds over an area encompass- 
ing southern and central Wisconsin. The cirrus cloud 
types include: dissipating subvisual and thin fibrous 
cirrus cloud bands, an isolated mesoscale uncinus 
complex (MUC), a large-scale deep cloud that devel- 
oped into an organized cirrus structure within the lidar 
array, and a series of intensifying mesoscale cirrus 
cloud masses. Although the cirrus frequently devel- 
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oped in the vertical from particle fall-streaks emanat- 
ing from generating regions at or near cloud tops, gla- 
pone rym (-30 to -35 C) altocumulus clouds 
contributed to the production of ice mass at the base 
of the deep cirrus cloud, apparently even through 
riming, and other mechanisms involving evaporation, 
wave motions, and radiative effects are indicated. The 
generating regions ranged in scale from approximately 
1.0 km cirrus uncinus cells, to organized MUC struc- 
tures up to approximately 120 km across. 


102,969 

N90-28224/5/GAR PC A19/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

FIRE Science Ri 


esults 1989. 
D. S. Mcdougal. Jul 90, 434p NAS 1.55:3079, L- 
16792, NASA-CP-3079 
Meeting Held in Monterey, CA, 10-14 Jul. 1989; Spon- 
— in Cooperation with NASA, NSF, Onr, Doe, Afgl, 
and Noaa. 


No abstract available. 
102,970 
N90-28227/8/GAR 
(Order as N90-28224/5/GAR, PC — 
3 


Ecole + ge a Palaiseau (France). 
Estimating Scale Invariance in Stratocumulus 


Cloud Fields. 

G. Seze, and L. A. Smith. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 15-19. 


Examination of cloud radiance fields derived from sat- 
ellite observations sometimes indicates the existence 
of a range of scales over which the statistics of the 
field are scale invariant. Many methods were devel- 
oped to quantify this scaling behavior in geophysics. 
The usefulness of such techniques depends both on 
the physics of the process being robust over a wide 
range of scales and on the availability of high resolu- 
tion, low noise observations over these scales. These 
techniques (area perimeter relation, distribution of 
areas, estimation of the capacity, dO, through box 
counting, correlation exponent) are applied to the high 
resolution satellite data taken during the FIRE experi- 
ment and provides initial estimates of the quality of 
data required by analyzing simple sets. The results of 
the observed fields are contrasted with those of 
images of objects with known characteristics (e.g., di- 
mension) where the details of the constructed image 
simulate current observational limits. Throughout 
when cloud elements and cloud boundaries are men- 
tioned; it should be clearly understood that by this 
structures in the radiance field are meant: all the 
boundaries considered are defined by simple thresh- 
old arguments. 


102,971 
N96-28228/6/GAR 

(Order as N90-28224/5/GAR, PC A19/MF 

A03 


National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

| neities of Stratocumulus Liquid Water. 
R. F. Cahalan, and J. B. Snider. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 21-25. 


There is a growing body of observational evidence on 
inhomogeneous cloud structure, most recently from 
the extensive measurements of the FIRE field pro- 
gram. Knowledge of cloud structure is important be- 
cause it strongly influences the cloud radiative proper- 
ties, one of the major factors in determining the global 
energy balance. Current atmospheric circulation 
models use plane-parallel radiation, so that the liquid 
water in each gridbox is assumed to be uniform, which 

ives an unrealistically large albedo. In reality cloud 
liquid water occupies only a subset of each gridbox, 
greatly reducing the mean albedo. If future climate 
models are to treat the hydrological cycle in a manner 
consistent with energy balance, a better treatment of 
cloud liquid is needed. FIRE concentrated upon two 
cloud types of special interest: cirrus and marine stra- 
tocumulus. Cirrus tend to be high and optically thin, 
thus reducing the effective radiative temperature with- 
out increasing the albedo significantly, leading to an 
enhanced greenhouse heating. In contrast, marine 
stratocumulus are low and optically thick, thus produc- 
ing a large increase in reflected radiation with a small 
change in emitted radiation, giving a net cooling which 
could potentially mitigate the expected greenhouse 
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warming. The FIRE measurements in California strato- 
cumulus during June and July of 1987 show variations 
in cloud liquid water on all scales. Such variations are 
associated with inhomogeneous entrainment, in which 
entrained dry air, rather than mixing uniformly with 
cloudy air, remains intact in blobs of all sizes, which 
decay only si by invasion of cloudy air. Two impor- 
tant stratocumulus observations are described, fol- 
lowed by a simple fractal model which reproduces 
these properties, and finally, the model radiative prop- 
erties are discussed. 


102,972 
N90-28229/4/GAR 
(Order as N90-28224/5/GAR, PC At0/ME 
03) 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Intercomparisons of GOES-Derived Cloud Param- 
= Surface Observations over San Nicolas 

ind. 

P. Minnis, C. W. Fairall, and D. F. Young. Jul 90, 5p 
In Its Fire Science Results 1989 p 27-31. 


The spatial sampling limitations of surface measure- 
ment systems necessitate the use of satellite data for 
the investigation of large-scale cloud processes. Un- 
derstanding the information contained in the satellite- 
observed radiances, however, requires a connection 
between the remotely sensed cloud properties and 
those more directly qhesnead within the troposphere. 
Surface measurements taken during the First ISCCP 
Regional Experiment (FIRE) Marine Stratocumulus In- 
tensive Field Observations (IFO) are compared here to 
cloud properties determined from Geostationary Oper- 
ational Environmental Satellite (GOES) data in order to 
determine how well the island measurements repre- 
sent larger areas and to verify some of the satellite- 
measured parameters. 


102,973 
N90-28230/2/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 
03 


) 
National Aeronautics and Space Administration, 
Hampton, VA. — Research Center. 
Stratocumulus Cloud Height Variations Deter- 
mined from Surface and Satellite Observations. 
P. Minnis, D. F. Young, R. Davies, M. Blaskovic, and 
B. A. Albrecht. Jul 90, 5p 
In Its Fire Science Results 1989 p 33-37. 


Determination of cloud-top heights from satellite-in- 
ferred cloud-top temperatures is a relatively straight- 
forward procedure for a well-behaved troposphere. 
The assumption of a monotonically decreasing tem- 
perature with increasing altitude is commonly used to 
— a height to a given cloud-top temperature. In 
the hybrid bispectral threshold method, or HBTM, 
Minnis et al. (1987) assume that the lapse rate for the 
troposphere is -6.5/Kkm and that the surface tempera- 
ture which calibrated this lapse rate is the 24 hour 
mean of the observed or modeled clear-sky, equiva- 
lent blackbody temperature. The International Satellite 
Cloud Climatology Project (ISCCP) algorithm (Rossow 
et al., 1988) attempts a more realistic ignment of 
height by utilizing interpolations of — tempera- 
ture fields from the National Meteorological Center 
(NMC) to determine the temperature at a given level 
over the region of interest. Neither these nor other 
techniques have been tested to any useful extent. The 
First | P Regional Experiment (FIRE) Intensive 
Field Observations (IFO) provide an excellent opportu- 
nity to assess satellite-derived cloud height results be- 
cause of the availability of both direct and indirect 
cloud-top altitude data of known accuracy. The vari- 
ations of cloud-top altitude during the Marine Stratocu- 
mulus IFO (MSIFO, June 29 to July 19, 1987) derived 
from surface, aircraft, and satellite data are examined. 


102,974 
N90-28231/0/GAR 

(Order as N90-28224/5/GAR, PC A19/MF 

A03 


National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Cloud Top Entrainment instability and Cloud Top 
Distributions. 


is y 
R. Boers, and J. D. Spinhirne. Jul 90, 5p 
In NASA, — Research Center, Fire Science Re- 
sults 1989 p 3! 4 


Classical cloud-top entrainment instability condition 
formulation is discussed. A saturation point diagram is 
used to investigate the details of mixing in cases where 


the cloud-top entrainment instability criterion is satis- 
fied. 


102,975 
N90-28232/8/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 
A03) 


Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

July 16, 1987 Revisited: Lessons for Modelers. 

H. P. Hanson. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 45-49. Sponsored in Part by Onr. 


A cross pattern was flown by the NCAR Electra in the 
restricted air space around San Nicolas Island (SN). 
There was available a LANDSAT image coincident 
with the mission. The a of cloud thickness 
along the flight track is discu: . The evidence points 
to variability in the water vapor content above the in- 
version as the controlling factor. This compounds the 
difficulty of parameterizing these clouds in General Cir- 
culation Models (GCMs). The importance of specifying 
correctly the upper boundary condition in cloud models 
is stressed. Particularly, in GCMs, calculating the hu- 
midity in the lower layers of the model is crucial for 
= parameterization of marine stratocumulus 
clouds. 


102,976 
N90-28233/6/GAR 
(Order as N90-28224/5/GAR, PC — 
3) 


) 
Pennsylvania State Univ., University Park. Dept. of Me- 
Soom. 
Eight-Month Climatology of Marine Stratocumulus 
ae Fraction, Albedo, and Integrated Liquid 

ater. 

C. W. Fairall, J. E. Hare, and J. B. Snider. Jul 90, 5p 
Contract NAG1-652 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 51-55. 


As = of the FIRE/Extended Time Observations 
(ETO) program, extended time observations were 
made at San Nicolas Island (SNI) from March to Octo- 
ber, 1987. Hourly averages of air temperature, relative 
humidity, wind speed and direction, solar irradiance, 
and downward longwave irradiance were recorded. 
The radiation sensors were standard Eppley pyrano- 
meters (shortwave) and pyrgeometers (longwave). 
The SNI data were processed in several ways to 
deduce properties of the stratocumulus covered 
marine boundary layer (MBL). For example, from the 
temperature and humidity the lifting condensation 
level, which is an estimate of the height of the cloud 
bottom, can be computed. A combination of longwave 
irradiance statistics can be used to estimate fractional 
cloud cover. An analysis technique used to estimate 
the integrated cloud liquid water content (W) and the 
cloud a from the measured solar irradiance is 
also described. In this approach, the cloud transmit- 
tance is computed by dividing the irradiance measured 
at some time by a clear sky value obtained at the same 
hour on a cloudless day. From the transmittance and 
the zenith angle, values of cloud albedo and W are 
computed using the radiative transfer parameteriza- 
tions of Stephens (1978). These analysis algorithms 
were evaluated with 17 days of simultaneous and colo- 
cated mm-wave (20.6 and 31.65 GHz) radiometer 
measurements of W and lidar ceilometer measure- 
ments of cloud fraction and cloudbase height made 
during the FIRE IFO. The algorithms are then applied 
to the entire data set to produce a climatology of these 
cloud properties for the eight month period. 


102,977 
N90-28235/1/GAR 

(Order as N90-28224/5/GAR, PC — 

03) 

Pennsylvania State Univ., University Park. Dept. of Me- 
teorology. 
Above-inversion Moisture Structure Observed 
During FIRE. 


K. A. Kloesel. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 63-67. 


Analysis of thermodynamic eareiese obtained over 
the FIRE region from the NCAR Electra aircraft during 
ascent and descent soundings through and above the 
subsidence inversion reveals the existence of alternat- 
ing dry and moist layers in the free atmosphere just 
above the inversion. This dry/moist wedge structure 
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was observed before over both the tropical and sub- 
tropical oceans (Lilly, 1968; Miller and Ahrens, 1970; 
Riehl, 1979; and Kloesel and Albrecht, 1989). The 
structure of these layers, as well as, a preliminary in- 
vestigation of their source are examined. 


102,978 
N90-28236/9/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


) 
Oregon State Univ., Corvallis. Dept. of Atmospheric 
Sciences. 
Reflectivities of Uniform and Broken Stratiform 
Clouds: An Update. 
J. A. Coakley, and B. P. ate Jul 90, 4p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 71-74. 


The reflectivities of uniform and broken stratiform 
clouds obtained from the NOAA-9 and NOAA-10 over- 
passes collected during the FIRE Marine Stratocumu- 
lus Intensive Field Observations (IFO) were compared, 
and these reflectivities were compared with those ob- 
tained through radiative transfer calculation performed 
for plane-parallel cloud models. The objective was to 
determine the extent to which plane-parallel radiative 
transfer calculations could reproduce the reflectivities 
observed for uniform clouds and to determine the 
extent to which finite cloud effects cause broken 
clouds to reflect differently than uniform clouds. The 
latter study is to provide guidance in the parameteriza- 
tion of finite cloud effects in general circulation climate 
models as well as to assess the ability of plane-parallel 
theory, which is used by ISCCP to retrieve cloud — 
erties, to treat the reflectivities of broken clouds. 
results from this study were reported at the last FIRE 
Science Team meeting and some were reported else- 
where (Coakley and Briegleb, 1989). Improvements 
since the previous reports include: (1) the analysis of 
additional satellite passes, and (2) a modification to 
the analysis which helps to show the significance of 
pen _ in reflectivities for uniform and broken 
clouds. 


102,979 
N90-28237/7/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


3) 
Oregon State Univ., Corvallis. Dept. of Atmospheric 
Sciences. 
Observed Cloud Reflectivities and Liquid Water 
Paths: An Update. 
J. A. Coakley, and J. B. Snider. Jul 90, 4p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 75-78. 


The FIRE microwave radiometer observations of liquid 
water path from San Nicolas Island and simultaneous 
NOAA AVHRR observations of cloud reflectivity were 
used to test a relationship between cloud liquid water 
path and cloud reflectivity that is often used in general 
circulation climate models (Stephens, 1978). The re- 
sults of attempts to improve the data analysis which 
was described at the previous FIRE Science Team 
Workshop and elsewhere (Coakley and Snider, 1989) 
are reported. The improvements included the analysis 
of additional satellite passes over San Nicolas and 
sensitivity studies to estimate the effects on the ob- 
served reflectivities due to: (1) nonzero surface reflec- 
tivities beneath the clouds; (2) the anisotropy of the 
reflected radiances observed by the AVHRR; (3) small 
scale spatial structure in the liquid water path; and (4) 
adjustments to the calibration of AVHRR. 


102,980 
N90-28238/5/GAR 

(Order as N90-28224/5/GAR, PC A19/MF 

A03) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Spectral Absorp of Marine Stratocumulus 
Clouds Derived from in Situ Cloud Radiation Meas- 


urements. 

M. D. King, L. F. Radke, and P. V. Hobbs. Jul 90, 6p 
In NASA, rye Research Center, Fire Science Re- 
sults 1989 p 79-84. 


A multiwavelength scanning radiometer was used to 
measure the angular distribution of scattered radiation 
deep within a cloud layer at discrete wavelengths be- 
tween 0.5 and 2.3 microns. The relative angular distri- 
bution of the intensity field at each wavelength is used 
to determine the similarity parameter, and hence 
single scattering albedo, of the cloud at that wave- 
length using the diffusion domain method. In addition 


jedi the spectral similarity parameter, the analysis pro- 
ides a good estimate of the optical thickness of the 
cond beneath the aircraft. In _— to the radiation 
measurements, micr | and thermodynamic 
a were obtained from which the expect- 
ed similarity —- spectrum was calculated using 
accepted values of the refractive index of liquid water 
and the transmission function of water vapor. An anal- 
ysis is presented for the results obtained for a 50 km 
section of clean marine stratocumulus clouds on 10 
July 1987. These observations were obtained off the 
coast of California from the University of Washington 
Convair C-131A aircraft as part of the First ISCCP Re- 
gional Experiment (FIRE). A comparison of the experi- 
Srentellp dechend similarity parameter spectrum with 
that expected theoretically from the cloud droplet size 
distribution measured simultaneously from the aircraft 
is presented. The measurements and theory are in 
wueew agreement for this case of clean maritime 
c ‘ 


102,981 
N90-28239/3/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 
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) 
National Aeronautics and ice Administration, 


Greenbelt, MD. Goddard Space Flight Center. 
Cloud Optical Parameters as ed from the Mul- 
| Cloud Radiometer. 


T. Nakajima, and M. D. King. Jul 90, 7p 
In NASA, ey ef Research Center, Fire Science Re- 
sults 1989 p 8: 


Simultaneous measurements of the liquid water con- 
tent and particle size have assumed an important role 
in cloud physics as they help elucidate the mechanism 
of cloud particle formation and the mechanism of air 
mass-mixing in stratus clouds. Such measurements 
can reveal the modification of cloud air masses by an- 
thropogenic aerosol particles (Coakley et al. 1987, 
Durkee 1989). Studies of the climatic impact of these 
modification processes on cloud microphysics seems 
to be urgent for understanding mechanisms of climate 
change. General Circulation Model (GCM) simulations 
can be improved by introducing a parameterization of 
cloud optical properties in terms of integrated liquid 
water content (liquid water path) and particle size 
(Slingo 1989). Motivated by the above mentioned cir- 
cumstances, remote sensing techniques were devel- 
oped for simultaneously retrieving the cloud optical 
thickness and effective particle radius, from which the 
liquid water path can be inferred. Statistical features of 
the cloud optical thickness (or liquid water path) and 
effective particle size for marine stratocumulus clouds 
are presented. These results were obtained during 4 
days (7, 10, 13, and 16 July 1987) of observations with 
the Multispectral Cloud Radiometer (ER-2) and the 
Thematic Mapper (LANDSAT-5) during the First 
ISCCP Regional Experiment (FIRE). 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Satellite-Derived Cloud and Radiation Fields over 
the Marine Stratocumulus IFO. 

D. F. Young, P. Minnis, and E. F. Harrison. Jul 90, 5p 
In Its Fire Science Results 1989 p 95-99. 


The Geostationary Operational Environmental Satel- 
lite (GOES) is the only source for nearly continuous 
areal coverage of clouds within the California marine 
stratocumulus region. The cloud parameters derived 
from GOES data during the First ISCCP Regional Ex- 
periment (FIRE) Marine Stratocumulus Intensive Field 
Observations (IFO) are summarized. 
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National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Analysis of ER-2 Radiometer and Lidar 
tions from the 1987 Marine Stratus Experiment. 
oe Only). 

J. D. Spinhirne, R. Boers, T. Nakajima, and W. D. 

Hart. Jul 90, 1p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 pi 


Extensive remote sensing observations of marine stra- 
tus clouds were acquired from the NASA ER-2 aircraft 
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during the 1987 FIRE stratus field experiment. The ob- 


= physics observations. For the spectral imaging 

ey nit oak ae dae te 

result was obtained. For near infrared 

pn Pan a large number of the bidirectional re- 
flectance observations included persistent and 

cant single scattering features. With | few exceptions, 


the features were not y ag observed at 
— wavelengths. An initial comparison to direct 

cloud physics measurements a good agreement 
(Spinhirne and Nakajima, 1989). The analysis of lidar 


returns from marine stratus aad tops were shown to 
be potentially valuable for study of the microphysical 
dynamic characteristics of the clouds (Boers et al., 
1988, Spinhirne et al., 1989). Analysis involving cloud 
top water content and height spectra was applied to 
some of the extensive lidar observations of the 1987 
field experiment. Derivation of cloud top radiative pa- 
— and comparison to in-situ observations are 
planned. 
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Oregon State Univ., Corvallis. Dept. of Atmospheric 
Sciences 


Radiation Budget of Stratocumulus Clouds Meas- 
ured by Tethered Balloon Instrumentation: Varia- 
bility of Flux Measurements. 

Abstract Only. 

D. P. Duda, G. L. Stephens, and S. K. Cox. Jul 90, 


1p 

Contracts N00014-87-K-0228, NSF ATM-84-15127 
In NASA, ley Research Center, Fire Science Re- 
sults 1989 p 103. 


Measurements of longwave and shortwave radiation 
were made using an instrument package on the NASA 
tethered balloon during the FIRE Marine Stratocumu- 
lus experiment. Radiation data from two pairs of pyran- 
ometers were used to obtain vertical profiles of the 
near-infrared and total solar fluxes through the bound- 
ary layer, while a pair of pyrgeometers supplied meas- 
urements of the longwave fluxes in the cloud layer. 
The radiation observations were analyzed to deter- 
mine heating rates and to measure the radiative 
energy budget inside the stratocumulus clouds during 
several tethered balloon flights. The radiation fields in 
the cloud layer were also simulated by a two-stream 
radiative transfer model, which used cloud optical 

properties derived from microphysical measurements 
and Mie scattering theory. 
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Washington Univ., Seattle. 

Structural 


ral Analysis of Stratocumulus Convection. 
S. T. Siems, M. B. Baker, and C. S. Bretherton. Jul 


90, 5p 

Contract NSF ATM-86-20165 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 107-111. 


The 1 and 20 Hz data are examined from the Electra 
flights made on July 5, 1987. The flight legs consisted 
of seven horizontal turbulent legs at the inversion, mid- 
cloud, and below clouds, plus 4 soundings made within 
the same period. The Rosemont temperature sensor 
and the top and bottom dewpoint sensors were used 
to measure temperature and humidity at 1 Hz. Inver- 
sion structure and entrainment; local dynamics and 
large scale forcing; convective elements; and decou- 
pling of cloud and subcloud are discussed in relation- 
ship to the results of the Electra flight. 
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Pennsylvania State Univ., University Park. Dept. of Me- 


teoro! 
and Thermodynamic Structures of 

Marine Stratocumulus. 

M. J. Laufersweiler, and H. N. Shirer. Jul 90, 5p 

Contracts NO00014-86-K-0688, NSF ATM-86-19854 

In NASA, Langley Research Center, Fire Science Re- 

sults 1989 p 113-117. 
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Latent heating effects on stratocumulus circulations 
were studied successfully with a nine-coefficient spec- 
tral model of two-dimensional shallow Boussinesq 
convection (Laufersweiler and Shirer, 1989). Further, 
more realistic investigations are being performed cur- 
—- with a larger, 18-coefficient ‘al model, in 
which the effects of cloud top radiational cooling and 
in-cloud radiational heating are also being represent- 
ed. Because assuming a rigid lid at the inversion base 
may have affected previous results significantly, the 
domain top was raised to include the lower portion of 
the capping inversion. As in the previous model, a uni- 
form cloud base is assumed and latent heating effects 
are included implicitly such that the motions in the sub- 
and above-cloud regions are dry adiabatic and the mo- 
tions in the cloud region are moist adiabatic. The ef- 
fects of forcing by radiational heating profiles that are 
tied to the cloud layer, such as the one used by Ni- 
cholls will be investigated, as will profiles measured 
during the FIRE experiment. One concern of using 
truncated spectral models is that the phenomena are 
$0 poorly represented that they can change dramati- 
cally as the number of spectral coefficients is in- 
creased. The efficacy of the nine-coefficient model re- 
sults is checked by ae steady state solu- 
tions of the 18-coefficient model for parameter values 
used by Laufersweiler and Shirer (1989), which corre- 
sponds to the case of a moderately deep cloud and no 
capping inversion. The horizontally asymmetric circula- 
tion patterns that have narrow downdraft areas and 
broad updraft areas are virtually the same as those 
found in the smaller spectral model. Also captured in 
the case of weaker heating is an elevated circulation 
centered at cloud base. Thus, the results of the smaller 
model are substantiated. Since one of the goals of 
studying the new model is to represent a more realistic 
domain, the second test of the model is to investigate 
whether the steady solutions are suppressed in the 
case of an inversion with no cloud. 
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British Columbia Univ., Vancouver. Programme in At- 
mospheric Science. 
— Thermodynamic Analysis: July 5 


P. Austin. Jul 90, 5 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 119-123. 


On July 5 (NCAR Electra flight 4, Mission 186-G) the 
Electra flew a single aircraft mission which consisted 
of cross and along-wind legs at 6 different altitudes be- 
tween 10:43 to 16:00 PDT (17:43 to 23:00 GMT). The 
leg length was kept short (8 to 10 minutes) to permit 
maximum vertical resolution, and there were 8 sound- 
ings. Observer notes report a thin, solid stratocumulus 
cloud deck which gradually became more broken in 
the afternoon. Winds were from the north at 10 to 13/ 
ms throughout the night. Sea surface temperature 
measurements and conservative variable analyses for 
several of the July 5 legs are presented. These results 
are preliminary to a study of the thermodynamic 
it on July 5; they indicate that: the sea surface 
temperature dropped more than 1 K (from 17.3 to 15.9 
C) over the course of the flight (18:01 and at 21:51 
GMT); mixing lines for each of the horizontal subcloud 
legs show the effect of a strong north-south gradient in 
T; and there is a clear demarcation over a transition 
of 5 to 10 km between air to the south and cooler, 
moister air to the north. The FSSP measurements indi- 
cate there are small clouds/scud 250 m below cloud 
base on the cold northern side of this transition. The 
transition is seen in the saturation point diagrams at 
984, 959, and 946 mb. There is no corresponding 
change in the horizontal wind across the transition re- 
gions. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Turbulence Spectra of the FIRE Stratocumulus- 
Topped Boundary Layers. 
G. S. Young, J. J. Nucciarone, and B. A. Albrecht. 
Jul 90, 5p 
In Its Fire Science Results 1989 p 125-129. 


There are at least four physical phenomena which 
contribute to the FIRE boundary layer turbulence _— 
tra: boundary layer spanning eddies resulting from 
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buoyant and mechanical production of turbulent kinet- 
ic energy (the microscale subrange); inertial subrange 
turbulence which cascades this e' to smaller 
scales; quasi-two dimensional mesoscale variations; 
and gravity waves. The relative contributions of these 
four phenomena to the spectra depend on the altitude 
of observation and variable involved (vertical velocity, 
temperature and moisture spectra are discussed). The 
physical origins of these variations in relative contribu- 
tion are discu: . As expected from the theory 
(Kaimal et al., 1976), mixed layer scaling of the spectra 
(i.e., nondimensionalizing wavelength by Z(sub i) and 
spectral density by Z(sub i) and the dissipation rates) is 
successful for the microscale subrange and inertial su- 
brange but not for the mesoscale subrange. The most 
striking feature of the normalized vertical velocity 
spectra is the lack of any significant mesoscale contri- 
bution. The al peak results from buoyant and 
mechanical production on scales similar to the bound- 
ary layer depth. The decrease in spectral density at 
larger scales results from the suppression of vertical 
velocity perturbations with large horizontal scales by 
the shallowness of the atmosphere. The spectral den- 
sity also eases towards smaller scales following 
the well known inertial subrange slope. There is a sig- 
nificant variation in the shape of the normalized spec- 
tra with height. 
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Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

Turbulence Structure in Clear and Cloudy Regions 
of the 7 July 1987 Electra Mission. 

S. J. S. Khalsa. Jul 90, 5p 

In NASA, ley Research Center, Fire Science Re- 
sults 1989 p 131-135. Sponsored in Part by Onr. 


The 7 July mission of the 1987 FIRE Marine Stratocu- 
mulus Intensive Field Observations was chosen for 
analysis because of a well-defined transition from stra- 
tocumulus to clear conditions sampled by the aircraft 
on this day. It is hoped that by studying this case some- 
thing can be learned about the processes responsible 
for the maintenance and breakup of stratocumulus 
layers, a primary objective of FIRE. The preliminary 
analysis is based on data from the Electra flight of this 
day. The properties of turbulence elements, i.e., up- 
drafts and downdrafts, are examined to gain informa- 
tion on the nature of the turbulent exchanges through 
the boundary layer and across the inversion. Since 
such exchanges in large measure determine the stabil- 
ity and structure of cloud layers, a s' of draft prop- 
erties should be informative. The results will also be 
useful in the development of boundary layer models 
that are based on draft circulations (e.g., Randall, 
1988; Hanson, 1988). 
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Meteorological Office, Cardington (England). Re- 
search Unit. 
Diurnal Variation in the Turbulent Structure of the 
Cloudy Marine Boundary Layer During FIRE 1987. 
P. Hignett. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 137-141. 


During the 1987 FIRE marine stratocumulus experi- 
ment the U.K. Meteorological Office operated a set of 
turbulence probes attached to the tether cable of a 
balloon based on San Nicolas Island. Typically six 
probes were used; each probe is fitted with Gill propel- 
ler anemometers, a platinum resistance thermometer 
and wet and dry thermistors, to permit measurements 
of the fluxes of momentum, heat, and humidity. The 
orientation of each probe is determined from a pair of 
inclinometers and a three-axis magnetometer. Suffi- 
cient information is available to allow the measured 
wind velocities to be corrected for the motion of the 
balloon. On the 14 to 15 July measurements were 
made over the period 1530 to 1200 UTC and again, 
after a short break for battery recharging and topping- 
up the balloon, between 0400 to 0900 UTC. Data were 
therefore recorded from morning to early evening, and 
again for a period overnight. Six probes were available 
for the daytime measurements, five for the night. Data 
were recorded at 4 Hz for individual periods of a little 
over an hour. The intention was to keep a minimum of 
one probe at or just above cloud top; small changes in 
balloon height were necessary to accommodate 


changes in inversion height. The ability of the balloon 
system to make simultaneous measurements at sever- 
al levels allows the vertical structure of the boundary 
layer to be displayed without resort to composites. Tur- 
bulent statistics were calculated from 2 hour periods, 
one straddling local noon and one at night. These were 
subdivided into half-hour averaging intervals for the 
evaluation of variances and fluxes. 
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Naval Research Lab., Washington, DC. 
Supersaturation, Droplet Spectra, and Turbulent 
Mixing in Clouds. 
H. Gerber. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 145-149. 


Much effort has recently gone into explaining the ob- 
served broad precoalescence size distribution of drop- 
lets in cloud and fogs, because this differs from the 
results of condensational growth calculations which 
lead to much narrower distributions. A good example 
of droplet size-distribution broadening was observed 
on flight 17 (25 July) of the NRL tethered balloon 
during the 1987 FIRE San Nicolas Island IFO. These 
observations caused the interactions between cloud 
microphysics and turbulent mixing to be re-examined. 
The findings of Broadwell and Breidenthal (1982) who 
conducted laboratory and theoretical studies of mixing 
in shear flow, and those of Baker et al. (1984) who 
applied the earlier work to mixing in clouds, were used. 
Rather than looking at the 25 July case at SNI, earlier 
fog observations made at SUNY (6 Oct. 1982) which 
also indicated that shear-induced mixing was taking 
place, and which had a better collection of microphysi- 
cal measurements including more precise supersatur- 
ation measurements and detailed vertical profiles of 
meteorological parameters were chosen instead. 
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Naval Postgraduate School, Monterey, CA. 

Influence of Continental Sources of Aerosols on 
the Marine Stratocumulus During FIRE IFO-1. 

P. A. Durkee. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 151-155. Sponsored in Part by Onr. 


The effects of aerosols on the microphysical charac- 
teristics of marine stratocumulus clouds can have a 
significant impact on climate processes through modi- 
fication of cloud radiative properties. The effect of aer- 
osols on clouds and the impact on climate processes 
have recently been discussed by several authors 
(Twomey et al., 1984; Coakley et al., 1987; Charison et 
al., 1987). Of particular concern is the potential for ob- 
serving variations of cloud characteristics that might 
be related to variations of available aerosols. The re- 
sults of comparisons between aircraft-measured mi- 
crophysical characteristics and satellite-detected radi- 
ative properties of marine stratocumulus clouds are 
presented. These results are extracted from Mineart 
(1988) and Durkee and Mineart (1989) where the anal- 
ysis procedures and a full discussion of the observa- 
tions are presented. Due to the space available, only a 
brief description of the results is presented. The satel- 
lite data used here are from the National Oceanic and 
Atmospheric Administration (NOAA) Advanced Very 
High Resolution Radiometer (AVHRR) collected at the 
Scripps Satellite Oceanography Facility. The AVHRR 
channel 1 (0.63 microns), channel 2 (0.86 microns), 
channel 3 (3.7 microns), and channel 4 (11 microns) 
data were used in the analysis. Cloud microphysical 
data were obtained by instruments on the NCAR Elec- 
tra during cloud-penetrating missions in support of the 
field operations from 29 June to 19 July 1988. 
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Cloud Condensation Nuclei (CCN) concentrations and 
spectral measurements obtained with the DRI instan- 
taneous CCN spectrometer (Hudson, 1989) over the 
last few years are presented. The climatic im nce 
of cloud microphysics has been pointed out. parti- 
cles which affect cloud microphysics are cloud con- 
densation nuclei (CCN). The commonly-observed 
order of magnitude difference in cloud droplet concen- 
trations between maritime and continental air masses 
(i.e., Squires, 1958) was determined to be caused by 
systematic differences in the concentrations of CCN 
between continental and maritime air masses (eg. 
Twomey and Wojciechowski, 1969). Twomey (1977) 
first pointed out that cloud microphysics also affects 
the radiative properties of clouds. Thus continental 
and anthropogenic CCN could affect global tempera- 
ture. Resolution of this Twomey effect requires an- 
swers to two questions - whether antropogenic CCN 
are a significant contribution to atmospheric CCN, and 
whether they are actually affecting cloud microphysics 
to an extent which is of climatic importance. The rea- 
sons for the contrast between continental and mari- 
time CCN concentration are not understood. The 
uestion of the relative importance of anthropogenic 
NN is addressed. These observations should shed 
light on this complex question although further re- 
search is being conducted in order to produce more 
quantitative answers. Accompanying CN measure- 
ments made with a TSI 3020 condensation nucleus 
(CN) counter are also presented. 
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National Aeronautics and ce Administration, 
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L. F. Radke, P. V. Hobbs, J. A. Coakley, and M. D. 
King. Jul 90, 1 
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n NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 163. 


Under certain conditions ships can affect the structure 
of shallow overlying layer clouds. It has been s t- 
ed that this is due to particles emitted from the ships, 
which increase the concentration of cloud condensa- 
tion nuclei in the air, which, in turn, increases the con- 
centrations of cloud droplets and reduces the average 
size of the droplets. Two ship track signatures in stra- 
tus clouds were observed simultaneously from a satel- 
lite and from an aircraft. The airborne measurements 
showed that in the ship tracks the droplet sizes and 
concentrations, as well as the total concentrations of 
particles, were substantially different from those in ad- 
jacent clouds. Furthermore, in-situ solar radiation 
measurements showed a significant enhancement in 
the upwelling radiance within the ship tracks at visible 
wavelengths and a significant reduction in radiance at 
2.2 micrometers. Remote sensing measurements from 
the NOAA-10 satellite showed the effects of these dif- 
ferences in cloud structure as an enhancement in 
cloud reflectivity at 0.63 and 3.7 micrometers. These 
observations support the contention that ship track 
signatures in clouds are produced primarily by particles 
generated by ships. 
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In NASA, Langley Research Center, Fire Science Re- 

sults 1989 p 1 5-169. 


The angular distribution of scattered radiation deep 
within a cloud layer was measured in marine stratocu- 
mulus clouds modified by the emissions from ships. 

These observations, obtained at thirteen discrete 
wavelengths between 0.5 and 2.3 microns, were ob- 
tained as the University of Washington Convair C- 
131A aircraft flew through a pair of Mae ad parallel 
ship tracks off the coast of southern California on 10 
July 1987. In the first of these ship tracks, the cloud 
droplet concentration increased from 40 to 107/cu cm 
(125/cu cm in the second ship track). Simultaneous to 
this spectacular change, the aircraft measured intersti- 
tial aerosol (Aitken nucleus) concentration that in- 
creased from 400 to 1000/cu cm and cloud liquid 
water content that increased from 0.03 to 0.75 g/cu m. 


Broadband pyranometer measurements showed that 
the upwelling flux density increased from 150 to 280 
and broadband 


W/sq m. These in-situ 

pyranometer results, together with AVHRR satellite 
images obtained with the NOAA-10 satellite, are de- 
scribed in detail by Radke et al., (1989). Internal scat- 
tered radiation measurements at selected wave- 
le obtained with the cloud absorption radiometer 
(King et al., 1986) for a 100 km section of marine stra- 
tocumulus clouds containing these two ship track fea- 
tures are presented. 
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Unified View of Convective Transports by Strato- 
cumulus Clouds, Shallow Cumulus Clouds, and 
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D. A. Randall. Jul 90, 5; 
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In NASA, Longe Research Center, Fire Science Re- 
sults 1989 p 173-177. 


A bulk planetary boundary layer (PBL) model was de- 
veloped with a simple internal vertical structure and a 
simple second-order closure, designed for use as a 
PBL parameterization in a large-scale model. The 
model allows the mean fields to vary with height within 
the PBL, and so must address the vertical profiles of 
the turbulent fluxes, going beyond the usual mixed- 
layer assumption that the fluxes of conservative varia- 
bles are linear with height. This is accomplished using 
the same convective mass flux approach that has also 
been used in cumulus parameterizations. The purpose 
is to show that such a mass flux model can include, in 
a single framework, the compensating subsidence 
concept, downgradient mixing, and well-mixed layers. 
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T. A. Guinn, and W. H. Schubert. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 179-183. 


A steady-state, horizontally homogeneous, cloud- 
to marine boundary layer model based primarily 
on the work of Lilly (1968) and Schubert et al., (1979) is 
presented. The conservative thermodynamic variables 
are equivalent potential temperature, theta(sub e), and 
total water mixing ratio, q + |. Some of the differences 
between this and Lilly’s (1968) model are: radiation is 
allowed to penetrate into the boundary layer; cloud top 
values of =e radiation, equivalent potential tem- 
perature, ai ater vapor mixing ratio are linear func- 
tions of height derived from climatological data at Cali- 
fornia coastal stations; and the closure assumption as- 
sumes a weighted average of Lilly’s (1968) maximum 
and minimum entrainment theories. This model was 

rammed in FORTRAN and will run interactively on 
an IBM-compatible personal computer. The program 
allows the user to specify the geographical location, 
the wind speed, the sea-surface temperature, the + = 
scale horizontal divergence, and the initial guess for 
cloud top — Output includes the steady state 
values of c! top and cloud base height, mixed layer 
equivalent potential temperature and total water 
mixing ratio, and the associated convective and radi- 
ative fluxes. 
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Meteorological Office, Bracknell (England). 
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R. W. Barlow, and S. Nicholls. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 185-189. 


On several occasions during the FIRE Marine Strato- 
cumulus IFO off the California coast, small cumulus 
were observed to form during the morning beneath the 
main stratocumulus (Sc) deck. This occurs in the type 
of situation described by Turton and Nicholls (1987) in 
which there is insufficient generation of turbulent kinet- 
ic energy (TKE) from the cloudtop or the surface to 
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sustain mixing throughout the layer, and a separation 
of the surface and cloud occurs. The build up of 
perene ae i yr ne h and 

more i 
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The value of Naval Oceanic Vertical Aerosol Model 
(NOVA) is illustrated for estimating the non-uniform 
prcalny wn a olor larry Ayman; task 
severe test involving conditions close to and beyond 
the limits of applicability of NOVAM. A more compre- 
hensive evaluation of NOVAM from the FIRE data is 
presented, which includes a clear-air case. For further 
evaluation more data are required on the vertical struc- 
ture of the extinction in the marine a ic bound- 
ary layer (MABL), preferably for different met i 
soy and in different geographic areas (e.g., 
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A03) 
pg State Univ., University Park. Dept. of Me- 
Moatication of the Background Flow by Roll Vorti- 


H. FN. Shirer, and T. Haack. Jul 90, 5p 

Contracts N00014-86-K-0688, NSF ATM-86-19854 

In NASA, ley Research Center, Fire Science Re- 
sults 1989 p 197-201. 


Use of observed wind profiles, such as those obtained 
from ascent or descent aircraft soundings, for the iden- 
tification of the expected roll modes is hindered by the 
fact that these modes are able to modify the wind pro- 
files. When such modified wind profiles are utilized to 
estimate the critical values of the dynamic and thermo- 
dynamic forcing rates, large errors in the preferred ori- 
entation angles and aspect ratios of the rolls may 
result. Nonlinear analysis of a 14 coefficient al 
model of roll circulations shows that the primary modi- 
Sekine <t Oe Se ee eee 
linear component. the linear profile having the 
correct amount of shear is subtracted from the ob- 
served cross-roll winds, then the pre-roll wind profile 
can be estimated. A preliminary test of this hypothesis 
is given for a case in which cloud streets were ob- 
served during FIRE. 
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National Aeronautics and 
Greenbelt, MD. Goddard eae ight Center. 
Transition in a Marine Boundary Layer. 


Cloudiness 
A. K. Betts, and R. Boers. J 7p 
Contracts NAS5-30524, NSF. ATM57-05403 
In NASA, ley Research Center, Fire Science Re- 
sults 1989 p 203-209. Sponsored in part by National 
Office of Climate Research. 


Bou layer cloudiness plays several important 
roles in the energy budget of the earth. Low level stra- 
tocumulus are highly reflective clouds which reduce 
the net incoming shortwave radiation at the earth’s 
surface. Climatically, the transition to a small area frac- 
tion of scattered cumulus clouds occurs as the air 
flows over warmer water. Alt lh these clouds re- 
flect less sunlight, they still play an important role in the 

boundary layer equilibrium by transporting water Me ~4 
upwards, and enhancing the surface evaporation. The 
First ISCCP (International Satellite Cloud Climatology 
Project) Ri Experiment (FIRE) included a marine 
stratocumulus experiment off the southern California 
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coast from June 29 to July 19, 1987. The objectives of 
this experiment were to study the controls on fractional 
cloudiness, and to assess the role of cloud-top entrain- 
ment instability (CTEI) and mesoscale structure in de- 
termining cloud type. The focus is one research day, 
July 7, 1987, when coordinated aircraft missions were 
flown by four research aircraft, centered on a LAND- 
SAT scene ‘at 1830 UTC. The remarkable feature of 
this LANDSAT scene is the transition from a clear sky 
in the west through broken cumulus to solid stratocu- 
mulus in the east. The dynamic and thermodynamic 
structure of this transition in cloudiness is analyzed 
using data from the NCAR Electra. By averaging the 
aircraft data, the internal structure of the different 
cloud regimes is documented, and it is shown that the 
transition between broken cumulus and stratocumulus 
is associated with a change in structure with respect to 
the CTEI condition. However, this results not from sea 
surface temperature changes, but mostly from a transi- 
tion in the air above the inversion, and the breakup ap- 
pears to be at a structure on the unstable side of the 
wet virtual adiabat. 
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A03) 
Se State Univ., University Park. Dept. of Me- 
teorology. 
Analysis of Marine Stratocumulus Clearing Events 
During FIRE. (Abstract Only). 
K. A. Kloesel. Jul 90, 1p 
In NASA, Langiey Research Center, Fire Science Re- 
sults 1989 p 211. 


During FIRE, three major stratocumulus clearing 
events took place over the project region. These clear- 
ing events are analyzed using synoptic variables to de- 
termine if these clearing events can be predicted by 
current modeling techniques. A preliminary statistical 
evaluation of the correlation between satellite cloud 
brightness parameters and NMC global model param- 
eters is available in Wylie, et al., 1989. 


103,003 
N90-28261/7/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 
A03) 


National Center for Atmospheric Research, Boulder, 


FIRE Aircraft Observations of Horizontal and Verti- 
cal Transport in Marine Stratocumulus. 

|. R. Paluch, and D. H. Lenschow. Jul 90, 5p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 213-217. Sponsored in part by NSF. 


A major goal of research on marine stratocumulus is to 
try to understand the processes that generate and dis- 
sipate them. One approach to studying this problem is 
to investigate the boundary layer structure in the vicini- 
ty of a transition from a cloudy to a cloud-free region to 
document the differences in structure on each side of 
the transition. Since stratiform clouds have a major 
impact on the radiation divergence in the boundary 
layer, the transition from a cloudy to a clear boundary 
layer is a region of large horizontal inhomogeneity in air 
temperature and turbulence intensity. This leads to a 
considerable difference in horizontal and vertical 
transports between the cloudy and cloud-free regions. 
Measurements are used from the NCAR Electra air- 
craft oS we 5 (7 July 1987) and 10 (18 July 
1987) of FIRE for this purpose. Flight 5 coincided with 
a LANDSAT overflight, and was designed to investi- 
gate the transition across a well-defined N-S cloud 
boundary, since the LANDSAT image can document 
the cloud cover in considerable detail. Turbulence legs 
were flown about 60 km on both sides of the cloud 
boundary. Flight 10 was flown at night in an area of 
scattered small cumuli and broken cloud patches. 
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ga Center for Atmospheric Research, Boulder, 


Vertical-Velocity Skewness in the Marine Stratus- 
To Boundary Layer. 

C. Moeng, R. Rotunno, and |. R. Paluch. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 219-223. Sponsored in part by NSF. 


Vertical-velocity skewness, S(sub w), in a turbulent 
flow is important in several regards. S(sub w) is indica- 
tive of the structure of the motion when it is positive, 
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updrafts are narrower and stronger than surrounding 
downdrafts, and vice versa. Aircraft measurements 
often gest cool, narrow downdrafts at some dis- 
tance below the stratus cloud top, indicating a nega- 
tive S(sub w) (Nicholls and Leighton, 1986). This 
seems natural as the turbulence within the stratus- 
topped boundary layer (CTBL) is driven mainly by the 
radiative cooling at the cloud top (although sometimes 
surface heating can also play a major role). One ex- 
pects intuitively (e.g., Nicolls, 1984) that, in the situa- 
tions where cloud-top cooling and surface heating co- 
exist, the turbulence statistics in the upper part of the 
CTBL are influenced more by the cloud-top cooling, 
while those in the lower part, more by the surface heat- 
ing. Thus one expects negative S(sub w) in the upper 
part, and positive in the lower part, in this case. In con- 
tradistinction, large-eddy simulations (LES) of the 
CTBL show just the opposite: the S(sub w) is positive 
in the upper part and negative in the lower part of the 
layer. To understand the nature of vertical-velocity 
skewness, the simplest type of buoyancy-driven turbu- 
lence (turbulent Rayleigh-Benard convection) is stud- 
ied through direct numerical simulation. 
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03) 
Washington Univ., Seattle. 
Laboratory Experiments on Stability and Entrain- 
ment of Oceanic Stratocumulus. Part 1: Instability 
Experiment. 
S. S. Shy. Jul 90, 5p 
Contract NSF ATM-86-11225 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 225-229. 


The existence and persistence of marine stratocumu- 
lus play a significant role in the overall energy budget 
of the earth. Their stability and entrainment process 
are important in global climate studies, as well as for 
local weather forecasting. The purposes of the experi- 
mental simulations are to study this process and to ad- 
dress this paradox. The effects of buoyancy reversal is 
investigated, followed by two types of experiments. An 
instability experiment involves the behavior of a fully 
turbulent wake near the inversion generated by a slid- 
ing plate. Due to buoyancy reversal, the heavy, mixed 
fluid starts to sink, turning the potential energy created 
by the mixing process into kinetic energy, thereby in- 
creasing the entrainment rate. An entrainment experi- 
ment, using a vertically oscillating grid driven by a con- 
trollable speed motor, produces many eddy-induced 
entrainments at a surface region on scales much less 
than the depth of the layer. 
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Washington Univ., Seattle. 

Laboratory Experiments on Stability and Entrain- 
ment of anic Stratocumulus. Part 2: Entrain- 
ment Experiment. 

S. S. Shy. Jul 90, 5p 

Contract NSF ATM-86-11225 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 235-239. 


A stratified interface is stable to the buoyancy reversal 
instability for mn ry large values of D (buoyancy 
reversal parameter). A new instability mechanism is 
proposed, which considers the mixing process at the 
interface. For the type of density curves studied here, 
under strong perturbations, the mixed parcel must 
have a buoyancy reversal comparable to the initial 
stratification before the interface is unstable. This is in 
accord with a simple model of the interface mixing 
process, as well as aircraft observations of long-live 
marine stratocumulus clouds. These clouds’ remarka- 
ble longevity in the face of finite D indicates that they 
can be stable (Hanson, 1984; Albrecht et al., 1985; 
Siems et al., 1989). It is suggested that buoyancy re- 
versal as well as the disturbance must be large for 
Cloudtop Entrainment Stability. The effect of buoyancy 
reversal (evaporative cooling) does not always en- 
hance the entrainment rate over that in the inert case, 
but it may be negligible if Ri (Richardson number) is 
large (Ri is larger than 50) and D is small (D is smaller 
than 0.5). This work may shed some light on the funda- 
mental mechanism of the breakup process of the sub- 
tropical stratocumulus clouds into tradewind cumulus. 
These results may also be related to the instability in 
the Weddell Sea off of Antarctica. 
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Naval Surface Warfare Center, Silver Spring, MD. 
High Resolution Infrared Measurements. 
B. Kessler, and R. Cawley. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 241-245. 


Sample ground based cloud radiance data from a high 
resolution infrared sensor are shown and the sensor 
characteristics are presented in detail. The purpose of 
the Infrared Analysis Measurement and Modeling Pro- 
gram (IRAMMP) is to establish a deterministic radio- 
metric data base of cloud, sea, and littoral terrain clut- 
ter to be used to advance the design and development 
of Infrared Search and Track (IRST) systems as well 
as other infrared devices. The sensor is a dual band 
radiometric sensor and its description, together with 
that of the Data Acquisition System (DAS), are given. A 
schematic diagram of the sensor optics is shown. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Comparison of ISCCP and FIRE Satellite Cloud Pa- 
rameters. 
G. G. Gibson, P. W. Heck, D. F. Young, P. Minnis, 
and E. F. Harrison. Jul 90, 6p 
In Its Fire Science Results 1989 p 257-262. 


One of the goals of the First ISCCP Regional Experi- 
ment (FIRE) is the quantification of the uncertainties in 
the cloud parameter leet derived by the Interna- 
tional Satellite Cloud Climatology Project (ISCCP). This 
validation effort has many facets including sensitivity 
analyses and comparisons to similar data or theoreti- 
cal results with known accuracies. The FIRE provides 
cloud-truth data at particular points or along particular 
lines from surface and aircraft measurement systems. 
Relating these data to the larger, area-averaged 
ISCCP results requires intermediate steps using higher 
resolution satellite data analyses. Errors in the cloud 
products derived with a particular method can be de- 
termined by performing analyses of high resolution 
satellite data over the area surrounding the point or 
line measurement. This same analysis technique may 
then be used to derive cloud parameters over a larger 
area containing similar cloud fields. It is assumed that 
the uncertainties found for the small scale analyses 
are the same for the large scale so that the method 
has been calibrated for the particular cloud type; i.e., 
its accuracy is known. Differences between the large 
scale results using the ISCCP technique and the cali- 
brated method can be computed and used to deter- 
mine if any significant biases or rms errors occur in the 
ISCCP results. Selected ISCCP results are compared 
to cloud parameters derived using the hybrid bispectral 
threshold method over the FIRE IFO and extended ob- 
servation areas. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Comparison of Satellite Based Cloud Retrieval 
Methods for Cirrus and Stratocumulus. 
L. Parker, and B. A. Wielicki. Jul 90, 5p 
In Its Fire Science Results 1989 p 263-269. 


One difficulty in using satellite remote sensing data is 
the spatial variability of cloud properties on scales 
smaller than most meteorological satellite fields of 
view (approx. 4 to 8 km). The variation is examined of 
satellite derived cloud cover as a function of the satel- 
lite sensor spatial resolution for seven cloud cover re- 
trieval methods: (1) Reflectance threshold; (2) Tem- 
perature threshold; (3) ISCCP; (4) HBTM (Hybrid Bi- 
spectral Threshold Method); (5) NCLE; (6) Spatial co- 
herence; and (7) Functional Box Counting. The first 
two methods are simple single spectral thresholds 
which specify a satellite pixel as cloud filled if the 
measured reflectance is greater than the threshold, or 
if the measured equivalent blackbody temperature is 
less than the threshold. The next three methods are 
bispectral, using one visible wavelength window chan- 
nel and one thermal infrared wavelength window. The 
final two algorithms rely on the spatial variability within 
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the cloud field to determine cloud cover. Spatial coher- 
ence assumes only that the cloud field occurs in a 
single layer and that the clouds are optically thick in 
the infrared window. LANDSAT Thematic Mapper (TM) 
data is used to test the spatial resolution dependence 
of the cloud algorithms. The ISCCP bispectral thresh- 
old applied to the full resolution data is used as the 
reference or truth cloud cover, after which the retrieval 
methods are applied to the spatial resolutions. Studies 
of the fraction of pixels in the scene at cloud edge, and 
of the profile of reflectance and temperature near 
cloud edges indicate an uncertainty in the reference 
cloud fraction of 1 to 5 percent. 
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Utah Univ., Salt Lake City. 

Eto Lidar Studies of Cirrostratus Altocumulogeni- 
tus: Another Role for Supercooled Liquid Water in 
Cirrus Cloud Formation. 

K. Sassen. Jul 90, 4p 

Contracts NAG1-868, NSF ATM-85-13975 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 271-274. 


Cirrus clouds have traditionally been viewed as cold, 
wispy, or stratiform ice clouds, typically displaying opti- 
cal phenomena such as haloes. A composition entirely 
of hexagonal ice crystals, of one habit or another could 
only have a transitory existence in cirrus, since the 
concentrations of ice nuclei (IN) measured by various 
techniques (at the surface or in the lower troposphere) 
indicate an enormous number of IN that should be 
active at cirrus cloud temperatures. In light of recent 
instrumental aircraft and polarization lidar studies of 
Cirrus Clouds, it is clear that highly supercooled cloud 
droplets can sometimes be a component of cirrus 
clouds. It remains to be determined if supercooled 
liquid water (SLW) is present abundantly enough in 
cirrus to play a significant role in earth’s radiance bal- 
ance, or is merely a curious, infrequent occurrence. To 
help evaluate this issue, the UH polarization lidar FIRE 
Extended Time Observation (ETO) of cirrus clouds are 
being utilized to compile, among other parameters, a 
Climatological record of SLW clouds associated with 
and within cirrus. 
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Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Geography. 
Impact of Cirrus on the Surface Radiative Environ- 
ment at the FIRE ETLA Palisades, NY Site. 
D. A. Robinson, G. Kukla, and A. Frei. Jul 90, 5p 
Contract NAG1-653 
In NASA, Langley Research Center, Fire Science Re- 
Sults 1989 p 275-279. 


FIRE Extended Time Limited Area (ETLA) observa- 
tions provide year round information critical to gaining 
a better understanding of cloud/climate interactions. 
The Lamont/Rutgers team has participated in the 
ETLS program through the collection and analysis of 
shortwave and longwave downwelling irradiances at 
Palisades, NY. These data are providing useful infor- 
mation on surface radiative fluxes with respect to sky 
condition, solar zenith angle and season. Their utility 
extends to the calibration and validation of cloud/radi- 
ative models and satellite cloud and radiative retriev- 
als. The impact cirrus clouds have on the surface radi- 
ative environment is examined using Palisades ETLA 
information on atmospheric transmissivities and down- 
welling longwave fluxes for winter and summer cirrus 
and clear sky episodes in 1987. 
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Colorado State Univ., Fort Collins. 

Effects of Clouds on CO2 Forcing. 

D. A. Randall. Jul 90, 6p 

Contract NAG1-893 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 283-288. 


The cloud radiative forcing (CRF) is the difference be- 
tween the radiative flux (at the top of the atmosphere) 
which actually occurs in the presence of clouds, and 
that which would occur if the clouds were removed but 
the atmospheric state were otherwise unchanged. The 


CO2 forcing is defined, in analogy with the cloud forc- 
ing, as the difference in fluxes and/or infrared heating 
rates obtained by instantaneously changing CO2 con- 
centration (doubling it) without changing anything else, 
i.e., without allowing any feedback. An increased CO2 
concentration leads to a reduced net upward long- 
wave flux at the Earth’s surface. This induced net 
upward flux is due to an increased downward emission 
by the CO2 in the atmosphere above. The negative 
increment to the net upward flux becomes more in- 
tense at higher levels in the troposphere, reaching a 
peak intensity roughly at the tropopause. It then weak- 
ens with height in the stratosphere. This profile implies 
a warming of the troposphere and cooling of the strat- 
osphere. The CSU GCM was recently used to make 
some preliminary CO2 forcing calculations, for a single 
simulated, for July conditions. The longwave radiation 
routine was called twice, to determine the radiative 
fluxes and heating rates for both 2 x CO2 and 1 x CO2. 
As diagnostics, the 2-D distributions of the longwave 
fluxes at the surface and the top of atmosphere, as 
well as the 3-D distribution of the longwave cooling in 
the interior was saved. In addition, the pressure was 
saved (near the tropopause) where the difference in 
the longwave flux due to CO2 doubling has its largest 
magnitude. For convenience, this level is referred to as 
the CO2 tropopause. The actual difference in the flux 
at that level was also saved. Finally, all of these fields 
were duplicated for the hypothetical case of no cloudi- 
ness (clear sky), so that the effects of the clouds can 
be isolated. 
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Wisconsin Univ.-Madison. Space Science and Engi- 
neering Center. 
Seasonal and interannual Changes in Cirrus. 
D. P. Wylie. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 289-293. 


Statistics on cirrus clouds using the multispectral data 
from the GOES/VAS satellite have been collected 
since 1985. The method used to diagnose cirrus 
clouds and a summary of the first two years of data 
was given in Wylie and Menzel (1989) and at the 1988 
FIRE meeting in Vail, CO. This study was expanded to 
three years of data which allows a more detailed dis- 
cussion of the geographical and seasonal changes in 
cloud cover. Interannual changes in cloud cover also 
were studied. GOES/VAS cloud retrievals also were 
compared to atmospheric dynamic parameters and to 
radiative attenuation data taken by a lidar. Some of the 
highlights of these studies are discussed. 
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A03) 
Purdue Univ., Lafayette, IN. 
Relationship Between the Longwave Cloud Radi- 
ative Forcing at the Surface and the Top of the At- 
mosphere. 
Jul'90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 295-299. 


In order to achieve global coverage, any surface radi- 
ation climatology has to be based on satellite observa- 
tions. In the last decade several schemes have been 
devised to obtain the surface solar insolation from top 
of the atmosphere reflected solar radiation. More re- 
cently, attempts have been made to infer the compo- 
nents of longwave radiation at the surface from satel- 
lite sounder data using a radiative transfer model. In 
addition to the radiative transfer scheme, these meth- 
ods require assumptions about the effective emitting 
temperature of cloud tops and bases. Modeling stud- 
ies have shown that although there are strong correla- 
tions between the solar upwelling radiative flux and 
surface flux, this is not true of the longwave. However, 
if the clear sky component is considered separately 
such that the cloud longwave forcing at the top and at 
the surface are compared, a slightly different picture 
emerges. During the FIRE Cirrus IFO, surface radiation 
measurements were made at several sites and coinci- 
dent satellite overpass data was also collected. It may 
be possible to extract the longwave cloud radiative 
forcing at the top and surface from these data. If rela- 
tionships are verifiable by observations, this informa- 
tion can be useful for the extraction of the surface 
longwave radiation from satellite data. The radiative 
transfer schemes used to convert upwelling spectral 
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radiances into a downwelling longwave radiation can 
provide the clear sky component. The cloud radiative 
forcing at the top of the atmosphere can then modify 
the surface fluxes according to relationships shown. It 
should be noted that this procedure may be consid- 
ered only for temporal averages and not for instanta- 
neous deductions of surface fluxes. This would be 
most useful in compiling monthly mean regional clima- 
tologies of the surface longwave fluxes. 
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National Oceanic and Atmospheric Administration, 
Princeton, NJ. Geophysical Fluid Dynamics Lab. 
Comparison of 30 Day integrations with and With- 
out Interactive Clouds. 

C. T. Gordon. Jul 90, 7p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 301-307. 


A cloud radiation interaction parameterization package 
has recently been incorporated into a global spectral 
General Circulation Mode! (GCM) al for extended 
— prediction studies at GFDL. The elements of this 


package are summarized. Analysis of the time mean 
radiative and dynamical responses ts that 
cloud radiation interaction has a favor impact, 


overall, on systematic errors. The possible relevance 
of this sensitivity study to FIRE is mentioned. 
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Colorado State Univ., Fort Collins. 

Spatial Scales of Cirrus Cloud Properties. 

P. F. Hein, and S. K. Cox. Jul 90, 5p 

Contract NAG1-554 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 311-315. 


Research in studying the spatial scales of the cirrus, 
used data collected during the flight legs of the NCAR 
Sabreliner aircraft on four days during the FIRE Cirrus 
IFO to study the spatial scales of the cirrus, and will 
concentrate on the scales of horizontal wind. The spa- 
tial scales of the cloud features can be described by 
power spectra (or spectral density graphs) and cumu- 
lative variance graphs. The cumulative variance 
— were created by first using a Fast Fourier 

ransform (FFT) to create variance spectra. The var- 
iances were then summed in a cumulative fashion 
from the largest scalelengths (wavelengths) to the 
smallest. No detrending was done to the original data, 
and no smoothing or averaging was done to the spec- 
tral points. All the spectral points were included. This 
means that the values of the first five to ten spectral 
points of the large scalelengths should only be consid- 
ered to be qualitatively correct. The cumulative vari- 
ance at smaller scalelengths should be correct be- 
cause a more accurate representation of the variance 
at the larger scalelengths should only redistribute the 
energy amongst the larger scalelengths. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Interpretation of Cirrus Cloud Properties Using 
Coincident Satellite and Lidar Data During the 
FIRE Cirrus IFO. 

P. Minnis, J. M. Alvarez, D. F. Young, K. Sassen, and 
C. J. Grund. Jul 90, 5p 

In Its Fire Science Results 1989 p 317-321. 


The First ISCCP Regional Experiment (FIRE) Cirrus In- 
tensive Field Observations (IFO) provide an opportuni- 
ty to examine the relationships between the satellite 
observed radiances and various parameters which de- 
scribe the bulk properties of clouds, such as cloud 
amount and cloud top height. Lidar derived cloud alti- 
tude data, radiosonde data, and satellite observed ra- 
diances are used to examine the relationships be- 
tween visible reflectance, infrared emittance, and 
cloud top temperatures for cirrus clouds. 
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Oregon State Univ., Corvallis. Dept. of Atmospheric 
iences. 
Properties of Cirrus from Multispectral AVHRR Im- 
Data. 


agery 

J. A. Coakley. Jul 90, 4p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 323-326. 


The discovery that the 11 and 12 microns window 
channels of AVHRR could be used to detect and even 
characterize the properties of cirrus stimulated the 
present study which reexamines the general multi- 
spectral approach for retrieving cirrus cloud top tem- 
perature and emissivity. The generalized multispectral 
approach described compliments the CO2 slicing 
method used by Wylie and the bispectral threshold 
methods used by Minnis et al. While the results shown 
were for 11 and 12 micron radiances, better definition 
of the cloud top temperature is probably obtainable 
using 3.7 micron radiances in combination with the 11 
and 12 micron radiances. During the day reflection of 
solar radiation at 3.7 micron by low level water clouds 
makes the analysis untenable. At night, at least with 
the NOAA-9 AVHRR, instrument noise in the 3.7 
micron channel also makes the analysis untenable. 
The identification of semitransparent systems using 
3.7 micron radiances has been noted elsewhere. 
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Summary of Results and Conclusions Based on 
Analysis of Volume Imaging and High Spectral 
— Lidar Data Acquired During FIRE Phase 
1, Part 1. 

C. J. Grund, and E. W. Eloranta. Jul 90, 5) 
In NASA, Langley Research Center, Fire 
sults 1989 p 327-331. 


The collection of long term global statistics on cloud 
cover may be most easily accomplished with satellite 
based observations; however, measurements derived 
from passive satellite retrieval methods must be cali- 
brated and verified by in situ or ground based remote 
sensor observations. Verification is not straight for- 
ward, however, because the highly variable nature of 
cloud altitude, morphology, and optical characteristics 
complicates the scaling of point measurements to sat- 
ellite footprint sized areas. This is particularly evident 
for cirrus clouds which may be organized on horizontal 
scales of 10’s of meters to 8 km or more, and have 
optical depths ranging from less than .003 to greater 
than 3. Cirrus clouds can strongly influence earths’ ra- 
diative balance, but, because they are often transmis- 
sive, Cirrus clouds are difficult to detect and character- 
ize from satellite measurements. Because of its pre- 
cise ranging capabilities, spatial resolution and sensi- 
tivity, lidar observations have played an important role 
in the detection, depiction, and characterization of 
cirrus clouds. Some of the characteristics of cirrus 
clouds are summarized which observed the High 
Spectral Resolution and Volume Imaging Lidars during 
the phase 1 IFO and ETO periods. 
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Moisture and Heat Bud of a Cirrus Cloud from 
Aircraft Measurements During FIRE. 
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In NASA, Langley Research Center, Fire Science Re- 
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Increasing knowledge of cirrus cloud properties can 
contribute to general circulation model development 
and ultimately to a better understanding of climate. 
The objective was to gain a better understanding of 
cirrus cloud characteristics. Observations from differ- 
ent sensors during the First ISCCP (international Sat- 
ellite Cloud Climatol Program) Regional —— 
ment (FIRE) which took place in Wisconsin over - 
kosh together with pertinent calculations are used to 
understand the dynamical, microphysical, and radi- 
ative characteristics of these clouds. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

27-28 October 1986 FIRE Cirrus Case Study: Mete- 
orology and Clouds. 

D. Starr, and D. P. Wylie. Jul 90, 4p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 341-344. 


Detailed descriptions of the rawinsonde resolved me- 
teorological conditions (3 hourly soundings) associat- 
ed with a succession of five distinct mesoscale cirrus 
cloud regimes, that were intensively observed over a 
36 hour period, are given. The synoptic scale systems 
in which these features were em led are described 
and a brief overview of the experiment is given. Re- 
gional analyses of the static stability structure and ver- 
tical motion are presented and interpreted with respect 
to the characteristics of the corresponding cloud fields 
as deduced from satellite and lidar observations. The 
cloud fields exhibited a high degree of persistent me- 
soscale organization on scales of 20 to 500 km reflect- 
ing corresponding scales of dynamic and thermody- 
namic structure/variability as on the synoptic scale. 
Cloud generation was usually confined to layers less 
than 1 km deep (typically 0.5 km in depth) and cellular 
organization was evident in most cases irrespective of 
the thermal stratification. Multilayered development 
was prevalent (2 to 3 layers) and was associated with 
vertical structure of the temperature and moisture 
fields resulting primarily from vertical gradients in hori- 
zontal advection. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Satellite-Derived Cloud Fields During the FIRE 
Cirrus IFO Case Study. 

P. W. Heck, G. G. Gibson, P. Minnis, and E. F. 
Harrison. Jul 90, 6p 

In Its Fire Science Results 1989 p 345-350. 


The First ISCCP Regional Experiment (FIRE) Cirrus In- 
tensive Field Observation (IFO) program measured 
cirrus cloud properties with a variety of instruments 
from the surface, aircraft, and satellites. Surface and 
aircraft observations provide a small scale point and 
line measurements of different micro- and macro- 
physical properties of advecting and evolving cloud 
systems. Satellite radiance data may be used to meas- 
ure the areal variations of the bulk cloud characteris- 
tics over meso- and large scales. Ideally, the detailed 
cloud properties derived from the small scale meas- 
urements should be tied to the bulk cloud properties 
typically derived from the satellite data. Full linkage of 
these data sets for a comprehensive description of a 
given cloud field, one of the goals of FIRE, should lead 
to significant progress in understanding, measuring, 
and modeling cirrus cloud systems. The relationships 
derived from intercomparisons of lidar and satellite 
data by Minnis et al. are exploited in a mesoscale anal- 
ysis of the satellite data taken over Wisconsin during 
the Cirrus IFO case study. 
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C. H. Whitlock, L. R. Poole, S. R. Lecroy, W. B. 
Rossow, and K. L. Bell. Jul 90, 5p 

In Its Fire Science Results 1989 p 351-355. 


One objective of the FIRE Project is to validate the 
cloud parameters given on ISCCP tapes. ISCCP first 
defines whether or not a region is clear or has clouds 
based on two threshold algorithms. If the region has 
clouds, then a cloud optical depth is given as well as a 
cloud height. high resolution ISCCP CX 
were created for the time period of the Wisconsin FIRE 
experiment. These tapes did not include the cloud 
ight product, however, other parameters used to 
make up the standard ISCCP Ci products were avail- 
able. The ISCCP cloud/no cloud and cloud depth pa- 
rameters are compared with surface derived values for 


the Wisconsin FIRE region during the October 27 and 
28 case study days. 
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Cloud Microstructure. 

K. M. Miller, A. J. Heymsfield, and J. D. Spinhirne. 
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Using aircraft in-situ measurements, the microphysics 
of cirrus clouds observed on 28 Oct. 1986 during FIRE 
were examined. Results are presented as one compo- 
nent of a coordinated study of the cirrus on the day. 
The study contributes to the understanding of cold 
clouds by: (1) providing microphysical data to supple- 
ment satellite and aircraft data for investigating cirrus 
cloud radiative effects; (2) providing more complete in- 
formation on ice particle evolution and cloud forcing 
mechanisms than has been available through the use 
of instrumentation with higher resolution and more ac- 
curate calibration; (3) expanding the knowledge of the 
particle characteristics in cold liquid water clouds, 
through improved instrumentation and by making use 
of sensors on other platforms, such as lidar; and fs) by 
estimating the ice nucleus concentrations active at low 
temperatures in the upper troposphere from the con- 
centrations of ice particles in colloidally stable liquid 
water clouds. 
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Cirrus Microphysics and Radiative Transfer: Cloud 
Field Study on October 28, 1986. 
S. Kinne, T. P. Ackerman, A. J. Heymsfield, F. P. J. 
Valero, and K. Sassen. Jul 90, 5p 
In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 363-367. 


The radiative properties of cirrus clouds present one of 
the unresolved problems in weather and climate re- 
search. Uncertainties in ice particle amount and size 
and, also, the general inability to model the single scat- 
tering properties of their usually complex particle 
shapes, prevent accurate model predictions. For an 
improved understanding of cirrus radiative effects, 
field experiments, as those of the Cirrus IFO of FIRE, 
are necessary. Simultaneous measurements of radi- 
ative fluxes and cirrus microphysics at multiple cirrus 
cloud altitudes allows the pitting of calculated versus 
measured vertical flux profiles; with the potential to 
judge current cirrus cloud modeling. Most of the prob- 
lems in this study are linked to the inhomogeneity of 
the cloud field. Thus, only studies on more homogene- 
ous cirrus cloud cases promises a possibility to im- 
prove current cirrus parameterizations. Still, the cur- 
rent inability to detect small ice particles will remain as 
a considerable handicap. 
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National Aeronautics and Space Administration, 
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27-28 October 1 FIRE IFO Cirrus Case Study: 
Comparison of Satellite and Aircraft Derived Parti- 


cle Size. 

B. A. Wielicki, J. T. Suttles, A. J. Heymsfield, R. M. 
Welch, and J. D. Spinhirne. Jul 90, 5p 

In Its Fire Science Results 1989 p 369-373. 


Theoretical calculations predict that cloud reflectance 
in near infrared windows such as those at 1.6 and 2.2 
microns should give lower reflectances than at visible 
wavelengths. The reason for this difference is that ice 
and liquid water show significant absorption at those 
wavelengths, in contrast to the nearly conservative 
scattering at wavelengths shorter than 1 micron. In ad- 
dition, because the amount of absorption scales with 
the path length of radiation thi h the particle, in- 
creasing cloud particle size should lead to decreasing 
reflectances at 1.6 and 2.2 microns. Measurements at 
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these wavelengths to date, however, have often given 
unpredicted results. Twomey and Cocks found unex- 
pectedly high absorption (factors of 3 to 5) in optically 
thick liquid water clouds. Curran and Wu found expec- 
tedly low absorption in optically thick high clouds, and 

lated the existence of supercooled small water 
droplets in place of the expected large ice particles. 
The implications of the FIRE data for optically thin 
cirrus are examined. 
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An understanding of the way radiation interacts with 
clouds is vital for understanding the sensitivity of the 
earth’s climate to both natural and anthropogenic 
changes in the atmosphere. Cirrus clouds are 4 
to be an important modulator of climate sensitivity. 
feedback effect of cirrus on climate can be positive or 

itive depending upon the microphysics and scat- 
tering properties of the cloud. These properties of 
cirrus clouds are not well understood partly because of 
their thin tenuous nature and partly because of their 
microphysical properties. The high altitude and cold 
temperatures within these clouds along with their 
transparency greatly increase the difficulty in which ac- 
curate measurements can be obtained and interpreted 
both by aircraft and remote ge Therefore, the un- 
derstanding of the interaction of radiation in cirrus 
clouds is crucial to determining the ways in which 
these clouds interact with climate forcings. The sensi- 
tivity of the radiative budgets of cirrus cloudiness to 
their microphysical composition and the environments 
in which they occur is examined. Especially important 
is the impact of small particles on the radiative proper- 
ties of cirrus. Remote sensing estimates of the effec- 
tive crystal size of cirrus and in situ measurements 
show large differences up to 100 microns. Thus it be- 
comes important to identify the sources of these differ- 
ences. For this reason, simulations of actual FIRE 
cases are compared with the in situ radiative observa- 
tions and inferences are made concerning the cause 
of the discrepancies. 
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Regional Conditions During the 25 October 1986 
FIRE Cirrus/Altocumulus Case Study. 

D. Starr, and K. Sassen. Jul 90, 5p 

In NASA, Lai rey Research Center, Fire Science Re- 
sults 1989 p 381-385. 


The regional cloud and meteorological conditions are 
described for this case using satellite i " (GOES), 
dual polarization lidar data, NWS radar, NMC analyses, 
rawinsonde data includin gmp soundings, and ana- 
lyzed vertical motions. se observations are inter- 
preted with respect to relationships between the ob- 
served cloud characteristics and corresponding at- 
mospheric structure. Similarities with the 27 to 28 Oct. 
FIRE Cirrus Case Study are noted. 
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It is widely believed that thin cirrus clouds act to en- 
hance the greenhouse effect owing to a particular 
combination of their optical properties. It is demon- 
Strated how this effect is perhaps based on inadequate 
resolution of the physics of cirrus clouds and that the 
more likely impact of cirrus clouds to climate change 
remains somewhat elusive. These conclusions are de- 


veloped within the context of a specific feedback 
mechanism incorporated into a simple mechanistic cli- 
mate model. A ific scientific question addressed is 
whether or not observed relationship between the 
ice water content and temperature of cirrus provides 
any significant feedback to the CO2 greenhouse 
warming. A related question also examined concerns 
the — role of cloud microphysics and radiation in 
this feedback. This raises several pertinent issues 
about the understanding of cirrus clouds and their 
pros! role in climate change as there presently exists a 

rable uncertainty about the microphysics of 
tees clouds (size and shape of ice crystals) and their 
radiative influences. 
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The observed 30 to 60 day oscillation of the tropical 
winds, often referred to as the Madden Julian (MJ) os- 
cillation, has excited lots of interest in recent years, 
because its existence suggests the possibility that the 
behavior of the atmosphere is at least partially predict- 
able on such relatively long time scales. Most theories 
of the MJ oscillation have been based on the wave 
instability theories, such as wave-CISK (conditional in- 
stability of second kind). As discussed by Hu and Ste- 
vens (HS), these theories have not yet satisfactorily 
explained the observations. Recently, HS have sug- 
gested that the MJ oscillation . Sanpen a forced re- 
sponse to pee heating ee that the 
forced oscillations originates in the hydrologic ae. 
without the active participation of large scale 
ics. According to their model, the oscillation exlgaies 
ina you build up of atmospheric water v 
which continues until a (prescribed) threshol 
reached, after which precipitation begins and rapidly 
dries the atmosphere. The drying due to a precipitation 
episode is followed by renewed gradual moistening, 
and the cycle continues indefinitely in this way. Prelimi- 
nary results are presented from a 1-D version of the 
Randall et al. GCM, which lends further support to the 
ideas of HS. The present 1-D results also differ in im- 
portant ways from those of HS, however. In particular, 
cloud radiation effects are essential for the oscillatory 
behavior of the model, although they are not essential 
in the model of HS. 
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Large scale forcing (scales greater than 500 km) is the 
dominant factor in the generation, maintenance, and 
dissipation of cirrus cloud systems. However, the anal- 
yses of data acquired during the first Cirrus IFO have 
highlighted the importance of mesoscale processes 
(scales of 20 to 500 km) to the development of cirrus 
cloud systems. Unfortunately, Starr and Wylie found 
that the temporal and spatial resolution of the standard 
and supplemental rawinsonde data were insufficient to 
allow an explanation of all of the mesoscale cloud fea- 
tures that were present on the 27 to 28 Oct. 1986. It is 
described how dynamic initialization, or 4-D data as- 
similation (FDDA) can provide a method to address 
this problem. The first steps towards application of 
FDDA to FIRE are also described. 
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For application to Global Climate Models, large scale 
numerical models of cirrus cloud formation and main- 
tenance need to be refined to more reliably simulate 
the effects and feedbacks of high level clouds. A key 
is initiated in cirrus, 


prey nape Wa predominantly respon- 
sible for cold cirrus ice crystal nucleation. In view of 
convincing evidence for the existence of highly super- 
cooled cloud droplets in the middle and upper tropo- 
sphere, however, it is concluded that active ice nuclei 
are rather scarce at cirrus cloud , and so a 

new understanding of cirrus cloud formation is needed. 
This understanding is sought through an examination 
of cirrus cloud growth models. 


103,033 
N90-28292/2/GAR 
(Order as N90-28224/5/GAR, PC —— 


 ageee Center for Atmospheric Research, Boulder, 
Scheme for Parameterizing Cirrus Cloud Ice Water 
Content in General oor — 

A. J. H L. J. Donner. Jul 90, 4p 
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Clouds strongly influence th earth’s energy budget. 
boar db th ae of solar radiative — ab- 

y climate system, ——, energy 
between the atmosphere and the ’s surface. 
They also control the loss of energy to space by their 
preyed parm vce vo Cirrus and altostratus are 


ee 


or upper portions of 

clouds cover such a lar: wenn ap 
face, they almost have an important effect on 
climate. With this recognition, researchers developing 
climate models are — largely unavailable meth- 
ods for specifying the for ice cloud forma- 
tion, and quantifying the spatial distribution of ice water 
content, IWC, a necessary step in deriving their radi- 
ative characteristics since radiative properties are ap- 
parently related to IWC. A method is developed for 
specifying IWC in climate models, based on theory and 
measurements in cirrus during FIRE and other experi- 
ments. 
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A diffusion-like description of radiative transfer in 
clouds and the free atmosphere is often used. The two 
stream model is probably the best known example of 
such a description. The main idea behind the approach 
is that only the first few moments of radiance are 
needed to describe the radiative field correctly. Inte- 
gration smooths details of the angular distribution of 
specific intensity and it is assumed that the closure pa- 
rameters of the theory (diffusivity factors) are only 
weakly dependent on the distribution. The diffusivity 
factors are investigated using the results obtained 
from both Stratocumulus and Cirrus phases of FIRE 
experiment. A new theoretical framework is described 
in which two (upwards and downwards) diffusivity fac- 
tors are used and a detailed multistream model is used 
to provide further insight about both the diffusivity fac- 
tors and their dependence on scattering properties of 
clouds. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

of infrared Radiance Measure- 
ments an ER-2 Based Radiometer and the 
LANDSAT 5 Thematic Mapper (TM-6). 
P. D. Hammer, F. P. J. Valero, and S. Kinne. Jul 90, 


5p 
In NASA, yw Research Center, Fire Science Re- 
sults 1989 p 423-427. 


Infrared radiance measurements were acquired from a 
radiometer on the NASA ER-2 durin ng a coincide: 
LANDSAT 5 overpass on 28 Oct. 1986 as part of the 
FIRE Cirrus IFO in the vicinity of Lake Michigan. A 
comparative study is made to infer microphysical prop- 
erties of the cirrus cloud field. Radiances are derived 
from the image by convolving the ER-2 radiometer’s 
effective field of view along flight path. A multis- 
tream radiative transfer — is used to account for 
the differences in spectral bandwidths, 10.40 to 12.50 
microns for the LANDSAT band and 9.90 to 10.87 mi- 
crons for the radiometer. 
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It is well known that clouds are significant modulators 
of weather and climate because of their effects on the 
radiation field and thus on the energy balance of the 
earth atmosphere system. As a result, the accurate 
prediction of weather and climate depends to a signifi- 
cant ee on the accuracy with which cloud radiation 
interactions can be described. The broadband radi- 
ative and microphysical properties of five cirrus cloud 
systems are reported, as observed from the NCAR Sa- 
breliner during the FIRE first Cirrus IFO, in order to 
better understand cirrus cloud-radiation interactions. A 
broadband infrared (BBIR) radiative transfer model is 
used to deduce BBIR absorption coefficients in order 
to assess the impact of the cirrus clouds on infrared 
radiation. The relationships of these absorption coeffi- 
cients to temperature and microphysical characteris- 
tics are explored. 


103,037 
N90-28296/3/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


A03) 
Cooperative Inst. for Meteorological Satellite Studies, 
Madison, WI. 
rant Sounding Through Semi-Transparent 


Cirrus 3 
W. . aye S. A. Ackerman, and A. H. Huang. Jul 


90, 5 
In NASA, aon Research Center, Fire Science Re- 
Sults 1989 p 


A large portion of the earth is covered by thin semi- 
transparent cirrus cloud. The cirrus results from the 
natural injection of moisture into the upper tropo- 
sphere by deep convection (i.e., anvils) and from man- 
made moisture injected into the upper troposphere by 
jet aircraft. Although most cirrus clouds are semi-trans- 
parent to infrared wavelengths, their heights, thick- 
nesses, and spectral absorption properties must be 
known in order to retrieve atmospheric temperature 
and moisture profiles from the data. An algorithm is 
developed for accounting for the radiative properties 
of semi-transparent cloud in the retrieval of vertical 
temperature and moisture profiles. The algorithm is to 
be oF to the NASA ER2 HIS data collected during 
the FIRE cirrus field program. 
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The recent focus of parameterization of the radiative 
properties of clouds has been to include the microphy- 
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sical properties of the cloud. A variety of parameteriza- 
on Soe ang developed for a“ os shortwave and 
the longwave. In meterizing the longwave proper- 
ties of clouds, it Cuend to consider the two stream 
solution of the radiative transfer equation appropriate 
for a thermal source. These radiative transfer equa- 
tions are considered 
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SRI has assembled an airborne lidar/radiometric in- 
strumentation suite for mapping cirrus cloud distribu- 
tion and analyzing cirrus cloud optical properties. Op- 
eration of upward —s infrared radiometers from an 
airborne platform provides the optimum method of 
measuring high altitude cold cloud radiative properties 
with minimum interference from the thermal emission 
by the earth’s surface and lower atmospheric compo- 
nents. Airborne installed sensors can also operate 
over large —— areas including water, urban, and 
mountain surfaces and above lower atmospheric con- 
vective clouds and haze layers. Currently available 
sensors installed on the SRI Queen Air aircraft are il- 
lustrated. Lidar and radiometric data records are proc- 
essed for real time viewing on a color video screen. A 
cirrus cloud data example is presented as a black and 
white reproduction of a color display of data at the air- 
craft altitude of 12,000 ft, the 8 to 14 micron atmos- 
pheric radiation background was equivalent to a black- 
body temperature of about -60 C and, therefore, the 
radiometer did not respond strongly to low density 
cirrus cloud concentrations detected by the lidar. 
Cloud blackbody temperatures (observed by radiome- 
ter) are shown plotted against midcloud temperatures 
(derived from lidar observed cloud heights and sup- 
porting temperature profiles) for data collected on 30 
June and 28 July. 
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A. J. Heymsfield, and D. Hagen. Jul 90, 4; 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 457-460. Sponsored in Part by NSF. 


A series of experiments with aircraft were planned for 
Nov. and Dec. 1989 to study cirrus ice crystal nuclea- 
tion mechanisms and to test new aircraft instrumenta- 
tion. The measurements were conducted using the 
NCAR Sabreliner and King Air. Sampling was conduct- 
ed near Boulder, Colorado, in lenticular (mountain 
wave) clouds, and over Missouri in cirrus generating 
cells. Field sam oe of aerosol and ice crystal replicas 
and melt water from these cirrus clouds were collected 
and studied. Aircraft instrumentation and sampling 
techniques are discussed. 


103,041 
N90-28300/3/GAR 
(Order as N90-28224/5/GAR, PC ae 


Wisconsin Univ.-Madison. Dept. of Meteorology. 

Analysis’ of Volume imaging ‘and High Spectral 
na ° lume Imaging a 

ya : Lidar Data Acquired During FIRE Phase 
, Part 2. 


C. J. Grund, and E. W. Eloranta. Jul 90, 4p 

Contracts N00014-87-K-0436, DAALO3-86-K-0024 

In NASA, Lon Research Center, Fire Science Re- 
sults 1989 p 


bear the fall of 1986, cirrus clouds were observed 
with backscatter cross sections ranging from less than 

es x eth. -7) to 4.2 x 10(exp -5)m/sr, optical thick- 
sses ranging from less than .003 to Ly nen than 2.7, 

pose bulk average backscatter phase functions from 
.02 to .065/sr. Cirrus cloud structures were recorded 
ranging in vertical extent from 0.1 to 8 km, having hori- 
zontal scales from 10’s of meters to 266 km, and ex- 
hibiting aspect ratios of from 1:5 to 1:100. The altitude 


relationship between cloud top and bottom boundaries 
and the optical center of the cloud is influenced by the 

type of formation observed. Cirrus morphology and 
ee ee processes appear to be related to the wind 

ield. The high spectral resolution lidar (HSRL) was 
adapted to task of cirrus cloud optical property 
measurement. The HSRL data reported were collect- 
ed with the CuCl2 transmitter producing 50 mW of 
output power, achieving eye safe, direct optical depth 
and backscatter cross section measurements with 10 
minute averaging times. 


103,042 


N90-28301/1/GAR 
(Order as N90-28224/5/GAR, PC ~~ MF 


03) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
po aren for Recording Physical Properties of 
jouds. 
G. C. —— and C. H. Whitlock. Jul 90, 5p 
In Its Fire Science Results 1989 p 467-471. 


Characterization of the physical co ies of clouds is 
an important objective of the Project intensive 
field operations (IFO) planned for 1990 thru 1992. 
Physical properties observed from satellites will be di- 
rectly compared to ground based observations during 
this period. The technical information is provided 
which is required to record local cloud parameters 
such as type of clouds, direction of travel, layering, and 
cloud fraction data. Such information should be very 
useful in analyzing other cloud and meteorological 
data. A system of ‘pe described was deployed as 
part of the First Global Surface Radiation Budget Ex- 
periment in April 1989. 


103,043 


N90-28302/9/GAR 
(Order as N90-28224/5/GAR, PC —— 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Cirrus Para’ tion the FIRE ER-2 Obser- 
vations. 

J. D. Spinhirne. Jul 90, 4p 

In NASA, Langley Research Center, Fire Science Re- 
sults 1989 p 473-476. 


Primary goals for the FIRE field experiments were vali- 
dation of satellite cloud retrievals and study of cloud 
radiation parameters. The radiometers and lidar obser- 
vations which were acquired from the NASA ER-2 high 
altitude aircraft during the FIRE cirrus field study may 
be applied to derive quantities which would be applica- 
ble for comparison to satellite retrievals and to define 
the cirrus radiative characteristics. The analysis in- 
volves parameterization of the vertical cloud distribu- 
tion and relative radiance effects. An initial case s 

from the 28 Oct. 1986 cirrus experiment has been car- 
ried out, and results from additional experiment days 
are to be reported. The observations reported are for 1 
day. Analysis of the many other cirrus observation 
cases from the FIRE study show variability of results. 


103,044 


N90-28303/7/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


A03) 
SRI greg ei Menlo Park, CA. 
1973-1974 Lidar Observations of Cirrus Clouds at 
Kwajalein. 
E. E. Uthe. Jul 90, 3p 
In NASA, Lani ley Research Center, Fire Science Re- 
sults 1989 p 477-479. 


A series of surface-based lidar measurements was 
made in support of reentry tests at Kwajalein. The 
measurement periods were conducted during May to 
June, Aug., Dec. 1973, and Mar. to Apr. 1974. The lidar 
used was the SRI Mark IX, a ruby lidar installed within a 
van complete with its own power supplies, azimuth and 
elevation scanning capabilities and real time —< 
data recording, processing, and display systems. 
digital data system was used to estimate cirrus cloud 
equivalent ice urs content as the cloud was being 
observed. pporting equipment included an in- 
strumented WB-57 aircraft used for sampling cirrus 
cloud ice crystals. An altitude time intensity modulated 
video display of cirrus cloud structure observed on 17 
Dec. 1973 is presented. 
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103,045 
N90-28304/5/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


A03) 
Washington Univ., Seattle. 
Use an Airborne Lidar for Mapping Cirrus 
Clouds in Fire, Phase 2. 
L. F. Radke, and P. V. Hobbs. Jul 90, 5p 
In NASA, Laray Research Center, Fire Science Re- 
sults 1989 p 481-485. 


The Univ. of Washington (UW) and Come Tech have 
recently built a dual wav airborne lidar for oper- 
ation on the UW’s Convair C-131A research aircraft. 
This lidar was used in studying aerosols and clouds. 
These studies demonstrated the utility of airborne lidar 
in a variety of atmospheric research and prompt the 

that this facility be included in the next 
FI Cirrus @ iment. The vertically pointing air- 
borne lidar would be used as a complement to ground 
based lidars. The airborne lidar would ensure ex- 
tended bing of IFO cases that develop upwind of 
the surface lidars or which miss the ground based 
lidars while still being the focus of satellite and aircraft 
in situ studies. The airborne lidar would help assure 
that cirrus clouds were simultaneously viewed by satel- 
lite, sampled by aircraft, and structurally characterized 
by lidar. System specifications are listed and a sche- 
matic is shown of the lidar system aboard the C-131A. 


103,046 
N90-28305/2/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


A03) 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propa Segal Lab. 
Use of IR Lidar and K( a)-Band Radar for Ob- 


We borane, R. M. Hardesty, and R. A. Kropfli. Jul 


4p 
at NASA, Lai 
sults 1989 p 


Advances in lidar and radar technology have potential 
for providing new and better information on climate 
sign nificant parameters of cirrus. Consequently, the 
AAA Wave Propagation Lab. is commenci 
CLARET (Cloud Lidar And Radar Exploratory Test) to 
evaluate the promise of these new capabilities. Param- 
eters under study include cloud particle size distribu- 
tion, height of cloud bases, tops, and multiple layers, 
and cloud dynamics revealed through measurement of 
vertical motions. The first phase of CLARET is planned 
for Sept. 1989. The CO2 coherent Doppler lidar and 
the sensitive K sub a band radar hold promise for pro- 
viding valuable information on cirrus that is beyond the 
grasp of current visible lidars. 


rye oe Research Center, Fire Science Re- 


103,04 
N90-28306/0/GAR 
(Order as N90-28224/5/GAR, PC A19/MF 


A03) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
intercomparison of Standard Resolution a osonde, 
Resolution TOVS Soundings with Radi 
Lidar, and Surface Temperature/Humidity Da 
R. J. Wheeler, C. H. Whitlock, J. M. Alvarez, D. ‘Starr, 
and D. P. Wylie. Jul 90, 5p 
In Its Fire Science Results 1989 p 491-495. 


One objective of the FIRE Cirrus IFO is to characterize 
relationships between cloud properties inferred from 
satellite observations at various scales to those ob- 
tained directly or inferred from very high resolution 
measurements. Satellite derived NOAA-9 high and 
standard resolution Tiros Operational Vertical Sounder 
(TOVS) soundings are compared with directly meas- 
ured lidar, surface temperature, humidity, and vertical 
radiosonde profiles associated with the t. McCoy site. 
The results of this intercomparison should be useful in 
planning future cloud experiments. 


03,048 
W96-28307/8/GAR PC A04/MF A01 
Bionetics Corp., Cocoa Beach, FL. 
Climate of the Ken ter and Vicinity. 


inedy Space Cen 
J. L. Mailander. Jun 90, 65p NAS 1.15:103498, BIO- 
2, NASA-TM-103498 
Contract NAS10-11624 


Climate plays a large role in determining the biota of a 
region. Summary data are presented for climate varia- 
bles of ecological importance including precipitation, 


temperature, hee age prem. wind, isolation, light- 
wre. and humidity. The John F. Kennedy 

Center, Cape Canaveral Air Force Station, and sur- 
rounding area are sampled intensively for climatic con- 
ditions; data are presented for the barrier island, Mer- 
ritt Island, and the mainland, which represents the 
range of conditions in the local area. Climatic figures 
database listings, and historic data (pre-1931) are pre- 
sented in the appendix. 


tAtpeseeraan F.R.). Fachbereich 18 - eke 

jainz Univ. pa ai 

Aufbau und Test einer Apparatur zur Messung von 

Of-Radikalen in in der ay te a (Construction 

SS Oo measure the OH-radi- 
—— ‘wnents 

Diss. (Dr.rer.nat). 

V. Wolf. 25 Aug 89, 121p 

In German. 


The work describes an experimental arrangement to 
determine the OH concentration in the atmosphere 
using a 1LOOAS differential optical absorption spectro- 
scope (LDOAS). The high selectability of this measur- 
ing method is used for the first time for the possible 


identification of three strong OH-absorption lines. In 
the necessary spectral rani 56 0f 0. 15 nm the good defi- 
nition of ‘ean + eae of 0.3 = (lambda =308 nm) 
does not no deteriorate. The absorption patterns 


of other air trace elements superimposed on that of 
the OH can, because of the many and fully defined 
absorption lines, be clearly identified and eliminated. 
The apparatus proved stable over the period of 1.5 
seconds and for a wavelength drift of <0.6 pm. In this 
period the resulting measurements limits for OH radi- 
cals was 2.10 (6) molecules per cm (3) (light path of 
5.8 km). The data processing worked reliably. Because 
of the modular construction of the produced spectro- 
scope the arrangement is fully transportable and very 
suitable for a measurements. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:082029.) 


General 


103,050 

N90-26432/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Annual and interannual Variations of Earth-Emit- 


Flose. dan 89, 44p NAS 1.15:103465, NASA-TM- 
10346 


The method of empirical orthogonal functions (EOF) 
was applied to a 10-year data set of outgoing long- 
wave radiation. Spherical harmonic functions are used 
as a basis set for producing equal area map results. 
The following findings are noted. The first EOF ac- 
counts for 66 percent of the variance. After that, each 
EOF accounts for only a small variance, forming a 
slowly Soon series. The first two EOF’s describe 
mainly the annual cycle. The third EOF is primarily the 
semiannual cycle although many other EOF’s also 
contain significant semiannual parts. results re- 
affirm those based on a shorter data set. In addition, a 
much stronger spring/fall mode was found in the cen- 
tral equatorial Pacific Ocean for the second EOF than 
was found earlier. This difference is attributed to the 
use of broadband radiometer data which were avail- 
able for the present study. The earlier study used data 
from a window channel instrument which is not as sen- 
sitive to water vapor variations. The fourth EOF de- 
scribes much of the 1976 to 1977 and 1982 to 1983 
ENSO phenomena. There is typically a gap in the 
spectrum between a semiannual peak and the annual 
cycle for all but the first EOF. A semiannual OLR dipole 
straddles the Asian-Australian monsoon track. 


NO6-26499/4/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 

ome VA. Langley Research Center. 

Earth Radiation Experiment (ERBE) Valida- 


B. R. Barkstrom, E. F. Harrison, G. L. Smith, R. N. 
Green, and J. F. Kibler. 1990, 59p NAS 1.15: 103481, 
NASA-TM-103481 


During the past 4 years, data from the Earth Radiation 
Budget Experiment (ERBE) have been undergoing de- 


103,055 


BEHAVIOR & SOCIETY 
Education, Law, & Humanities 


tailed examination. There is i 

groundtruth for the radiation mudget Thus, this valida- 

a ee aa 
sons between different of measurements. The 

ERBE SCIENCE Team ci 10 measures of agree- 

ment as validation criteria. Late in August 1988, the 

Team agreed that the data met these conditions. As a 


tion is provided on obtaining the data from the archive. 
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103,052 
DE90015877/GAR PC A04/MF A01 
Department of Energy, Washi DC. 

science programs. 
1990, 72p /S-0080 
Portions of this document are illegible in microfiche 


products. 


This document consist of descriptions from National 

Laboratories of programs designed to involve their sci- 
and engineering personnel in assisti = 

secondary and post secondary educational faciliti 

the areas of their specific expertise. (FSD) 


103,053 

DE90015878/GAR PC og, He “wn 
Department of Energy, Washington, DC. 

Energy Research. 


1990, 10p DOE/S-0079 
Portions of this document are illegible in microfiche 
products. 


This document consist of nine summaries of recent ini- 
tiatives taken by National Laboratories to stimulate mi- 


nority groups for education and careers in scientific 
and engineering fields. (FSD) 

103,054 

N90-26045/6/GAR PC A05/MF A01 


Longhorn Satellite Co., Austin, TX. 
Texstar: The All-Texas Educational Satellite 


System. 
7 May 90, 79p NAS 1.26:186654, RFP-ASE274L- 
$90, NASA-CR-186654 

Contract NASW-4435 


Longhorn Satellite Company (LSC) has designed Tex- 
star, and educational satellite communications system 
which will be considered as a means of izing the 
distribution of educational resources throughout the 
state of Texas. Texstar will be capable of broadcasting 
live lectures and documentaries in addition to transmit- 
ting data from a centralized receiving-transmitting sta- 
tion. Included in the design of Texstar is the system 
and subsystem design for the satellite and the design 
of the ground stations. The launch vehicle used will be 
the Texas-built Conestoga 421-48. The Texstar 
system incorporates three small satellites in slightly in- 
clined geosynchronous orbits. Due to the ‘ation 
and spacing of these satellites, the system will be ac- 
cessed as if it were one large, geostationary satellite. 
Texstar is shown to be a wate ont option to the educa- 
tional crisis in the state of Texas. 


103,055 

N90-26711/3/GAR PC A10/MF A02 
European posse Naenmt Paris (France). 

Manned Space Stations: Issues. 

T. D. Guyenne. cJan 90, 216p ESA-SP-305, ISBN- 
92-9092-062-9 

In English and French. International Colloquium Held 
in Paris, France, 7-8 Nov. 1989; Sponsored by Cnes. 


No abstract available. 
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103,056 


N90-26713/9/GAR 
(Order as N90-26711/3/GAR, PC A10/MF 


A02) 
Mississippi Univ., University. 
US/International Space Station: Legal Aspects of 
Objects and Jurisdiction and Control. 
S. Gorove. cJan 90, 7p 
a Esa, Manned Space Stations: Legal Aspects p 27- 


The intergovernmental agreement to establish and op- 
erate an international joint venture in the development 
of increasing outer space utilization is discussed. Vari- 
ous legal aspects of the agreement are analyzed. Ju- 
risdiction and control aspects are discussed. Provi- 
sions added to the Outer Space Treaty are described. 
General, as well as, criminal jurisdiction is discussed. 
Issues of registration, liability, and property rights con- 
cerning non-Earth materials launched from a celestial 
body into outer space are discussed. 


103,057 


N90-26714/7/GAR 
(Order as N90-26711/3/GAR, PC a! 4 


Societe Francaise de Droit Aerien et Spatial, Blere. 

La Responsabilite pour Dommages dans le Cas 
des Stations Spatiales (Damage Responsibility and 
Liability in Space Stations). 

M. Bourely. cJan 90, 8p 

Text in French. in Esa, Manned Space Stations: Legal 
Aspects p 35-42 (See N90-26711 20-84). 


The legal system developed to handle damage re- 
sponsibility problems in the framework of the Interna- 
tional Space Station program is described. An assess- 
ment of the system is made to assess its capability of 
handling all possible situations that may arise in space 
station liability. Details of the intergovernmental agree- 
ment drawn up on 29 Sep. 1988 are presented. The 
areas not covered in this agreement are listed and dis- 
cussed. The agreement is concluded to be satisfactory 
on the whole, but still incomplete. Urgency in address- 
ing these incomplete points is stressed. 


103,058 


N90-26715/4/GAR 

(Order as N90-26711/3/GAR, PC — 

02) 

Akademiya Nauk SSSR, Moscow. Inst. of Space Law. 
Mir: A Soviet Space Station. Some Legal Aspects 
of International Cooperation. 
V. S. Vereshchetin. cJan 90, 4p 
In Esa, Manned Space Stations: Legal Aspects p 51- 
54 (See N90-26711 20-84). 


The history of the MIR Space Station is reviewed. Vari- 
ous operational aspects and characteristics of the 
Space Sation are described. The legal regime for for- 
eign or joint experiments in the Space Station are re- 
viewed. Examples of agreements between the USSR 
and Austria are presented to illustrate the type of inter- 
governmental cooperation possible. The need for de- 
velopment of a special agreement on manned space 
flights to supplement provisions within universal inter- 
national space law is stressed. 


103,059 


N90-26716/2/GAR 
(Order as N90-26711/3/GAR, PC A10/MF 


02 
Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, 
International 
R. Loosch. cJan 90, 4p 
— Manned Space Stations: Legal Aspects p 55 - 


) Station: The Legal Framework. 


The history of the international Space Station negotia- 
tions is summarized. The overall setup of the Space 
Station agreements is presented. The hierarchy 
among them and in relation to other international in- 
struments is outlined. Key features in the agreements 
are given special attention. The issue of peaceful pur- 
poses versus national security is given particular atten- 
tion. The European position in the framework of the 
agreements is discussed. Letters between the German 
Ministry for Research and Technol and the U.S. 
Department of State regarding signing of the final 
agreements are presented. 
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103,060 
N90-26717/0/GAR 
(Order as N90-26711/3/GAR, PC —_ 
02) 


European Space Agency, Paris (France). 

Partnership Concept and international Manage- 
ment. 

K. J. Madders. cJan 90, 3 

In Its Manned Space Stations: Legal Aspects p 59-61. 


Donations of authority and reservations of autonomy in 
international partnerships is discussed. The practical 
deployment of concessions in relation to management 
is shown to reveal that cooperation is not a one way 
street. The factor of complementarity is identified as 
critical to the understanding of a genuine partnership. 
The use of the space agreements drawn up in Sep. 
1988 as a reference point in undertaking future large 
scale cooperative projects is discussed. Its possible 
application to better environmental management on 
Earth is suggested. 


103,061 
N90-26718/8/GAR 
(Order as N90-26711/3/GAR, PC A10/MF 
A02) 


Paris Univ. (France). Inst. de Droit Compare. 

La Station Internationale: Conditions d’Acces et 
d’Utilisation (The International Space Station: Con- 
ditions of Access and Use). 

S. Courteix. cJan 90, 15p 

Text in French. in Its Manned Space Stations: Legal 
Aspects p 63-77 (See N90-26711 20-84). 


Aspects of the Intergovernmental Agreement (IGA) on 
space are aumak? The effect of specific aspects of 
the agreements on the Ae drawn up in rela- 
tion to the International Space Station development 
are described. The concept of Freedom to develop, 
explore, and use extra-atmospheric space is examined 
more closely. The access of various partners to the 
Space Station is discussed. The space and utilities 
available to each partner aboard the Space Station is 
described in detail. The respective positions of each of 
the partners involved in the Space Station project are 
described in depth. 


103,062 
N90-26719/6/GAR 
(Order as N90-26711/3/GAR, PC A10/MF 


2 
International Inst. of Space Law, Baarn (Netherlands). 
Human Work in Space: The Astronaut’s Legal 
Status. Introduction. 
|. H. P. Diedericks-verschoor. cJan 90, 2 
Text in French. in Esa, Manned Space Stations: Legal 
Aspects p 85-86 (See N90-26711 20-84). 


The legal status of astronauts is discussed. Differ- 
ences in the legal status of astronauts working in na- 
tional versus international space stations are investi- 
gated. Movement of goods, personnel, or ideas across 
borders is discu from a legal point of view. The 
issue of whether the laws governing human interaction 
on Earth are applicable to the conditions within a 
space station is addressed. Risks to astronauts in a 
space environment are assessed. 


103,063 
N90-26720/4/GAR 
(Order as N90-26711/3/GAR, PC A10/MF 
A02 


) 
Szczecin Univ., Lodz (Poland). Faculty of Law and Ad- 
ministration. 
Station Spatiale Nationale Habitee: Aspects Jur- 
idiques Internationaux (The Manned National 
Station: International Legal Consider- 
ations). 
A. Gorbiel. cJan 90, 2p 
Text in French. in Esa, Manned Space Stations: Legal 
Aspects p 87-88 (See N90-26711 20-84). 


The lack of legislation capable of handling the legal 
problems which can arise with relation to a manned 
space station is criticized. Suggestions for a frame- 
work to be used in setting up such legislation are pre- 
sented. The issue of international versus national mis- 
sions is addressed in a legal context. The definition of 
what constitutes a manned space station is discussed. 
The opinions of various authorities in space law are 
quoted on this subject. The need to better organize the 
subcommittee of the United Nations concerned with 
drawing up space law legislation, is stressed. 


103,064 
N90-26721/2/GAR 
(Order as N90-26711/3/GAR, PC A10/MF 
A02 


) 
“peimmgres eeelge fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 
Astronauts’ ld Status: The International Space 
Station. 
J. Reifarth. cJan 90, 4p 
= Manned p ant Stations: Legal Aspects p 89- 
9: 


Aspects of astronaut legal status as derived from the 
Intergovernmental Space Station Agreement (IGA) are 
discussed. The personal status of the astronauts is de- 
fined. Patent law considerations pertaining to the work 
or discoveries carried out by an astronaut are dis- 
cussed. Liability considerations are discussed. Ques- 
tions of criminal jurisdiction are addressed. It is con- 
cluded that the legal status of an astronaut will essen- 
tially be similar to his or her national status as regards 
public, private, patent, and usually also criminal law. 


103,065 
N90-26722/0/GAR 
(Order as N90-26711/3/GAR, PC Aton) 
2 


Department of External Affairs, Ottawa (Ontario). 

Les Mouvements Transfrontieres: Biens, Per- 
sonnes et Technologies (Crossborder Movements: 
Goods, Personnel and Technologies). 

P. Dubois. cJan 90, 8p 

Text in French. In Esa, Manned Space Station: Legal 
Aspects p 93-100. 


Aspects of the special import and export agreements 
made between the four main partners in the Interna- 
tional Space Station programs are described. The 
legal framework of exchanges between the four 

ner countries is outlined. Property rights and transit 
status are discussed. Mutual renunciation to recourse 
in matters of shared responsibility and issue of authori- 
zations and rights are addressed. The areas of compe- 
tence of each of the four partner countries are identi- 
fied. The legal role of the mission commander is given 
particular attention. 


103,066 
N90-26723/8/GAR 
(Order as N90-26711/3/GAR, PC — 


International Inst. of Space Law, Baarn (Netherlands). 
Space Station Intellectual Property Rights and US 
Patent Law. 

J. B. Gantt. cJan 90, 8p 

In Esa, Manned Space Stations: Legal Aspects p 107- 
114 (See N90-26711 20-84). 


The principles —— intellectual property rights as- 
sociated with Space Station activity are investigated. 
The article 21 of the Intergovernmental Space Station 
Agreement (IGA) is given particular attention. The sep- 
arate provisions required to apportion jurisdiction 
among the European partner states within ESA are 
discussed. The status of U.S. as it relates to inventions 
in outer space is examined and the provisions of pend- 
ing legislation in implementation of the IGA and clarifi- 
cation of U.S. law are analyzed. 


103,067 
N90-26724/6/GAR 

(Order as N90-26711/3/GAR, PC are) 
Roussel-UCLAF, Paris (France). Direction de I'Innova- 
tion et dela Prospectiv e. 
Les Fabrications dans |’Espace: Protection et Va- 
loorisation des Innovations le Point de Vue d’UN 
Utilisateur (Space Manufacture: Protection and 
gg of Innovations from a Users Point of 

lew). 

J. P. Raynaud, and V. Vache. cJan 90, 2p 
Text in French. in Esa, Manned Space Stations: Legal 
Aspects p 115-116 (See N90-26711 20-84). 


Various technological and economic aspects of space 
manufacturing and space commercialization are ad- 
dressed. Research carried out in reduced gravity man- 
ufacturing are described. Difficulties in promoting more 
research in space while protecting the secrecy of the 
test results carried out by industrial investors are dis- 
cussed. The need for legislation protecting the patent 
rights of discoveries made in space is called for. Possi- 
ble developments in the field of biotechnology due to 
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spaceborne experiments are described. The Space 
Bio Separation (SBS) program is used as an example 
of the kind of legal problems facing industrial develop- 
ment in space. 


103,068 
N90-26725/3/GAR 
(Order as N90-26711/3/GAR, PC a 
02) 


Max-Planck-inst. for Foreign and International Patent, 
Copyright and Competititon Law, Munich (Germany, 
F.R.). 

Production Activities in Space: The Problems of 
Protection. 

D. Stauder. cJan 90, 5p 

In Esa, Manned Space Stations: Legal Aspects p 117- 
121 (See N90-26711 20-84). 


The issue of patent law in its role of protecting techni- 
cal innovations or inventions made on space stations, 
objects, labs, or modules is addressed. The legal prob- 
lems within patent law in protecting knowledge and in- 
ventions are described. The difficulties caused by the 
application of different national patent systems in the 
very confined area of a space station are discussed. 
The notions of unlawful misappropriation of knowledge 
are defined. Contracts of confidentiality are described. 
Contracts of co-inventorship are discussed. Territoria- 
lity and infringing acts are considered. 


103,069 
N90-26726/1/GAR 
(Order as N90-26711/3/GAR, PC a 
2 


) 
Aerospatiale, Les Mureaux (France). Service Juridi- 
ue. 


que. 

Les Solutions Possibles (Possible Solutions). 

M. F. Murphy. cJan 90, 4p 

Text in French. in Esa, Manned Space Stations: Legal 
Aspects p 123-126 (See N90-26711 20-84). 


The fact that national patent laws are applied to inven- 
tions made on a space vehicle under the legal control 
of a certain country is criticized. Difficulties which arise 
due to this practice are addressed. A series of solu- 
tions are proposed to resolve these problems. One so- 
lution is to maintain the status quo for inventions made 
on Earth. The second is to protect the inventions made 
in space by patent legislation by the organization 
which initiated the experiments leading to the inven- 
tions. An international code is proposed which would 
deliver special patent rights recognized by all countries 
and organizations. 


103,070 
N90-26727/9/GAR 
(Order as N90-26711/3/GAR, PC — MF 
02 


International Inst. of Space Law, Baarn (Netherlands). 
Le Droit de l’Espace a l’Epreuve de la Station Spa- 
tiale (Space Law Put to the e Test by the Internation- 
al Space Station). 

C. A. Colliard. cJan 90, 4p 

Text in French. in Its Manned Space Stations: Legal 
Aspects p 133-136 (See N90-26711 20-84). 


The relationship between the Intergovernmental 
Space Station Agreement (IGA) and the principles of 
space law drawn up in the 1967 treaty on satellite 
agreements is investigated. It is concluded that the 
two agreements have a great deal in common and that 
in fact the text of IGA is often taken directly from that 
of the previous agreement. Certain vague areas in the 
IGA are identified. The most important of these are the 
principle of politico in space activities and the definition 
of pacific or exclusively pacific operation of spacecraft. 


103,071 
N90-27320/2/GAR 
(Order as N90-27275/8/GAR, PC — 


) 

Army Missile Command, Redstone Arsenal, AL. Sys- 
tems nara amg and Development torent in 

re for Maturing Intelligent Tutoring item 
Student Models. 
W. M. Holmes. May 90, 8 
In NASA, Marshall Space | Flight Center, Fifth Confer- 
ee > Artificial intelligence for Space Applications p 


A special structure is examined for evolving a de- 
tached model of the user of an intelligent tutoring 
system. Tutoring is used in the context of education 
and training devices. A detached approach to populat- 


ing the student model data structure is examined in the 
context of the need for time dependent reasoning 
about what the student knows about a particular con- 
cept in the domain of interest. This approach, to gener- 
ating a data structure for the student model, allows an 
inference engine separate from the tutoring strategy 
determination to be used. This has ad- 
vantages in environments requiring real-time oper- 
ation. 


103,072 

PB91-104703/GAR PC A03/MF A03 

pawn Park Service, Denver, CO. Denver Service 
iter. 

Archeological Survey Report. Examination and 

Evaluation of Sixteen Proposed Construction Lo- 

calities: Acadia — Park and St. Croix Nation- 

al Monument, Mai 

P. Y. Inashima. Dec 88, 48p 


The project discussed in the present report consists of 
sixteen areas, falling within the boundaries of Acadia 
National Park and of St. Croix Island National Monu- 
ment in Maine. Fifteen of the areas lie within Acadia 
National Park, thirteen of these on Mt. Desert Island 
and two on Schoodic Peninsula. The sixteenth area 
falls within St. Croix Island National Monument. Most 
of the proposed construction consists of either the im- 
provement or the development of roadway. Two seg- 
ments of the construction entail the development of 
new parking facilities, the Visitors Center and Great 
Head Parking Area. 


103,073 

PB91-105213/GAR PC A03/MF A03 

National Park Service, Tallahassee, FL. Southeast Ar- 

cheological Center. 

A ical Survey of Sections 8D1 and 8D, 

or thills Parkway, Sevier County, Tennessee. 
S. C. Bryne. May 90, 49p 


Archeological investigations of the Foothills Parkway 
Sections 8D1 and 8D were carried out from March 20 
to April 2, 1990 by Southeast Archeological Center 
personnel. Section 8D (inclusive of 8D1) consists of 
the uncompleted section of the parkway from Wear 
Cove Road to U.S. 321/441 on the Gatlinburg Spur, a 
total distance of 26.2 kilometers (15.9 miles). On sec- 
tion 8D1, a historic site (FOOT-6/40SV40) and two iso- 
lated artifacts (FOOT-7 and FOOT-9) were recorded, 
and two previously-recorded sites (FOOT-3/40SV6 
and FOOT-5/40SV8) were re-visited. On section 8D, 
two areas of piled rock (FOOT-9 and FOOT-10) were 
recorded. None of these sites appear to be potentially 
eligible for nomination to the National Register of His- 
toric Places and no further work is recommended. 


103,074 

PB91-105221/GAR PC A04/MF A04 
Northern Arizona Univ., Flagstaff. Center for Colorado 
Plateau Studies. 

Grandview and Hermit Trails Historical Research 
Study, Grand Canyon National Park, Arizona. 

Final rept. 

D. Sutphen. 1 Jun 90, 70p 

Sponsored by National Park Service, Washington, DC. 


Grand Canyon National Park, located in northwestern 
Arizona, is one of the oldest and most spectacular of 
our national parks. Established by act of Congress, 
and — a law by President Wilson on February 
26, 1919, Grand Canyon National Park, in its seventy 
year edalenne, has drawn millions of visitors to marvel 
at its awesome natural beauty and magnificence. In 
addition to its unparalled scenery, the Grand Canyon 
offers visitors hundreds of miles of hiking trails which 
penetrate two billion years of the Earth’s geologic past. 
Two of the Canyon trails, the Grandview and the 
Hermit, provide especially rich, uniquely significant 
chapters in the history of Grand Canyon National Park. 
Much research has been undertaken regarding various 
aspects of the documented background of Grandview 
and Hermit trails, but there has yet to be attempted a 
comprehensive study detailing their histories from be- 
ginning to present, a project which spans exactly one 
hundred years time. It is for this reason, and because 
the stories of these two trails has critical relevance to 
state, regional and national history, that this project 
has been completed. 


103,075 

PB91-105254/GAR PC A07/MF A07 
National Park Service, Tallahassee, FL. Southeast Ar- 
cheological Center. 


103,078 
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Archeological investigations of the North Gate at 
Andersonville National Historic Site. 
G. Prentice, and M. Mathison. 1989, 140p 


A crew of arc! ists from the Southeast Archeo- 
logical Center (SEAC), has completed the second 
phase of pre-reconstructive archeological investiga- 
tions at the Civil War prison site at Andersonville Na- 
tional Historic Site, Georgia. The second phase of in- 
vestigations focused on ing the location and 
construction of the North Gate, but also included an 
examination of the original northern inner stockade 
line and a portion of the western stockade line added 
during the building of the prison’s northern extension. 
The North Gate was found to be a rectangular encio- 
sure (10.6 x 8.4 meters) projecting westward from the 
western inner stockade line with two gateways roughly 
2.9 to 3.0 meters (10 feet) wide located centrally at 
opposite ends (east and west) of the gate enclosure. 
Examination of construction details revealed squared 
post construction for the North Gate and for the origi- 
nal (pre-extension) stockade line. Artifacts recovered 
during the i igations consisted principally of two 
ax heads, several cut nails, and some animal bones. 


103,076 
PB91-105262/GAR PC A06/MF A06 
National Park ane Tallahassee, FL. Southeast Ar- 


pee aang 

Genabinven Gaeotinen din Abandoned Burial Site on 
Oe El ee ee Tennes- 
see. Part 1. The Blackburn Cemetery Excavations. 
Part 2. The People of the Blackburn 
J. R. Atkinson, and K. R. Turner. 1987, 120p 


Excavation procedures; 
Laboratory analysis; 
Historical background; 
Artifact descriptions; 

The burials; 

Discussion; 

Conclusions and summary; 
Bibliography. 


103,077 
PB91-105270/GAR PC A05/MF A05 
National Park Service, Tallahassee, FL. Southeast Ar- 


cheological Center. 

pawn Ethan of Historic, > mere and Shonery Wer Potod 
ing to evol 

carat at no bndben Creek Nations 1 ‘Battlefield, 
North Carolina. 
J. W. Walker, and J. W. Lee. 1988, 87p 
There is a large body of information that relates to the 
earthworks at Moores Creek National Battlefield. In- 
cluded in the information are historic data beginning 
with the battle in 1776, topographic data on. 
1934, and archeological data beginning in 1937 
cause these data had not been brought together, the 
reconstruction of a small percentage of the works, 
which had been disturbed by park developments or 
worn away by erosion, had resulted in questions re- 
garding the authenticity of the current earthworks 
alignment. The study, which presents and evaluates 
the presently available data concerning the earth- 
works, concludes that the present alignment is very 
near the original and that the preservation of the works 
as visible remains should continue. 


103,078 

PB91-105296/GAR PC A03/MF A03 
National Park Service, Lincoln, NE. Midwest Archeo- 
logical Center. 

Report on Archeological Investigations within the 
Grand Portage Depot (21CK6), Grand Portage Na- 
tional Monument, Minnesota: The Kitchen Drain- 
age Project. 

V. E. Noble. 1990, 39p 

During late September, 1989, and again in mid-Octo- 
ber, personnel from the Midwest Archeological Center 
conducted archeological investigations at Grand Por- 
tage National Monument. Those efforts were precipi- 
tated by the planned installation of a new drainage 
system within the reconstructed fur trade Depot. That 
drain would function to remove ground water from two 
replicated structures inside the Depot, namely, the 
Kitchen and the Great Hall. Later, during the week of 
October 16, the author monitored actual installation of 
the drainage line. All excavation related to that devel- 
opment was observed in order to guard against any 
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possible damage to cultural resources in areas not ex- 
amined prior to construction. No intact deposits were 
encountered in the course of those activities. 


103,079 

PBS1-105312/GAR PC A03/MF A03 
National Park Service, Tallahassee, FL. Southeast Ar- 
cheological Center. 

Investigation of the Hazen Bri: Monument 
Stones River National Battlefield, Tennessee. 

J. W. Walker. 1989, 23p 


The stones comprising the upper courses of the Hazen 
Brigade Monument have been loosened and displaced 
by rainwater seeping into the interior between the cap- 
stones and then percolating through the fill and by vi- 
brations caused by locomotives on the nearby railroad. 
After a study of the monument which involved the re- 
moval of one capstone so as to view the interior, a 
historical architect and an architecture conservator 
from the Southeast Cultural Resources Preservation 
Center determined that it would be necessary to 
remove the capstones and to empty the fill from the 
interior in order to realign dislocated stones and add 
interior walls to provide additional support (Moore 
1985a). Based on the above-mentioned field research 
and preliminary historical data, architecture conserva- 
tor Benjamin Nistal-Moret stated that ‘no further pres- 
ervation designs and alterations can be developed 
until an exhaustive historic archaeological testing and 
research is completed’ (Nistal-Moret 1984). This per- 
ceived need for archeological tests and possible sal- 
vage was based on the following considerations: an 
oral tradition that the monument contained the bodies 
of some of the brigade’s officers; an 1885 report term- 
ing the monument ‘a large sarcophagus’; the appear- 
ance of the monument ‘is uncommonly plain and box- 
like, and hence suggestive of a sarcophagus’; and the 
observation of Dr. Benjamin Nistal-Moret that the fill 
contained particles and was of a coloring consistent 
with the appearance of decayed bone (Moore 1985b). 


103,080 

PB91-105445/GAR PC A06/MF A06 
National Park Service, Atlanta, GA. Southeast Region- 
al Office. 

Ocracoke Lighthouse Historic Structure Report: 
Cape Hatteras National Seashore, North Carolina. 
Apr 90, 113p 


On April 1, 1988, the NPS, State Historic Preservation 
Office (SHPO), and USCG entered into Interagency 
payee NPS No. 5190- 8-8001 which allowed the 
NPS to apply for = funds to develop a Historic 
Structure Report (HSR) and perform preservation work 
on the lighthouse. The initial phase of preservation 
began in October 1989 based on the draft HSR. Addi- 
tional work will be accomplished as funds become 
available. The HSR is presented as a concise, accu- 
rate, and current document to aid management in the 
preservation of Ocracoke Lighthouse. It is based upon 
guidelines in NPS-49, National Register Programs 
Manual; NPS-28, Cultural Resources Management 
Guideline, and recommendations of the NPS Task 
Force on Historic Structure Reports. (January 1990). 
All objects, documents, records, photographs, nega- 
tives, and tapes generated by the study will be stored 
and maintained at —_ Hatteras National Seashore in 
the Park’s Museum Collection or Archival Collection. 


103,081 

PBS1-105452/GAR PC A06/MF A06 
National Park Service, Tallahassee, FL. Southeast Ar- 
cheological Center. 

Archeological Overview and Assessment of Sites 
Within and Adjacent to the Proposed Boundaries 
of the Timucuan Ecological and Historic Preserve, 
Duval County, Florida. 

S. Hammersten. Dec 88, 115p 


The document is a study and description of all the 
known cultural resources contained within or adjacent 
to the boundaries of the Timucuan Ecological and His- 
toric Preserve as depicted on the 1987 ‘Boundary 
Map, Timucuan Ecological and Historic Preserve’ 
United States Department of the Interior, National Park 
Service. It lists and describes each site as to its type, 
cultural affiliation, location, and condition. The report 
also makes recommendations as to the priority of the 
resources based on cultural or historical significance, 
as well as, vulnerability to threats such as develop- 
ment, erosion or vandalism. 


103,082 
PBS1-105460/GAR PC A15/MF A15 


88 VOL. 91, No. 2 


North Dakota Univ., Grand Forks. Dept. of Anthropolo- 


y- 
Acculturation in the Middle Missouri Valley as Re- 
flected in Modified Bone Assemblages from the 
Knife River Indian Villages National Historic Site. 
T. Weston. May 90, 348p 
Ss eae NPS-CX-6000-6-A061, NPS-CX-6000-1- 

5 


Prepared in cooperation with Commonwealth Cultural 

Resources Group, Jackson, MI. Sponsored by Nation- 

a Park Service, Lincoln, NE. Midwest Archeological 
inter. 


The modified bone assemblages analyzed in the study 
were gathered during the course of research at the 
Knife River Indian Villages National Historic Site 
(KNRI) located just north of the town of Stanton, North 
Dakota at the mouth of the Knife River. The park was 
created by an act of Congress in 1974 in order to pre- 
serve significant archaeological resources in the last 
intact segment of the Middle Missouri. Beginning in 
1976, the National Park Service and the University of 
North Dakota conducted a long-term archaeological 
research program in the park. Its goals were to make a 
detailed contribution to the understanding of regional 
prehistory, and to provide the basis for National Park 
Service interpretive programs. 


103,083 
PB91-105528/GAR PC A05/MF A05 
American Univ., Washington, DC. 

Historic Structure Report: Archeological Data Sec- 
tion, Wesleyan Chapel, Women’s ilghts National 
Historical Park, New York. Package WORI-106-42. 
P. A. Zitzler. Sep 89, 90p 

See also PB88-120027. Sponsored by National Park 
Service, Washington, DC. 


Women’s Rights National Historical Park is located in 
Seneca Falls, New York, near the northern end of 
Cayuga Lake. Established in 1980, the goal of the park 
is to develop public awareness and interest in the his- 
tory of the women’s rights movement and its leaders. It 
consists of several properties, including the recently 
restored Elizabeth Cady Stanton House, and the Wes- 
leyan Chapel, the site of the first women’s rights con- 
vention in 1848. Current studies conducted by the 
Denver Service Center are directed at identifying, pre- 
serving, and utilizing the remaining historic fabric of the 
Wesleyan Chapel. Package Number 106 was imple- 
mented by the Denver Service Center, in cooperation 
with the North Atlantic Regional Office and the park 
staff, to collect information about the Wesleyan Chapel 
for inclusion in the Historic Structure Report and the 
proposed National Design Competition. 


103,084 

PB91-105551/GAR PC A03/MF A03 
National Park Service, Tallahassee, FL. Southeast Ar- 
cheological Center. 

Analysis of Collections from the Boardwalk Con- 
struction, Visitor Center Midden Site (FOMA-5/ 
8SJ3225), Fort Matanzas National Monument, St. 
Johns County, Florida. 

S. C. Bryne, and J. E. Card. May 90, 25p 


The construction of a wheelchair-accessible board- 
walk at Fort Matanzas National Monument was moni- 
tored by park personnel on January 5, 1989. The con- 
struction of the boardwalk involved excavating posth- 
oles at five foot intervals to support the boardwalk. 
Construction of the boardwalk is over at least a portion 
of the Visitor Center Midden Site (FOMA-5/8SJ3225). 
The site features prehistoric Orange period (ca. 2000 - 
1000 B.C.) and St. Johns period (ca. 500 B.C. - A.D. 
1500) components and a historic First Spanish period 
(A.D. 1565 - 1763) component (Bryne 1990). At the 
time of the boardwalk construction, three separate col- 
lections were made by park personnel. The proven- 
iences of these three collections are listed in Appendix 
1. Although the exact proveniences of these collec- 
tions are not known, it is clear that they were recov- 
ered from the eastern portion of the Visitor Center 
Midden Site. The report analyzes these collections 
and provides inferences on their relationships to the 
Visitor Center Midden Site. 


103,085 
PB91-107631/GAR PC A04/MF A04 
RMC Research Corp., Hampton, NH. 

Technical Assistance Centers, Region A, Chapter 
ae Report, October 1, 1989-September 30, 
1 


E. Barnes. 1990, 64p 
_— by Department of Education, Washington, 


The annual report covers activities from October 1, 
1989 through September 30, 1990. Sections in the 
report are an executive summary, introduction and 
background to chapter 1 technical assistance in region 
A, and a summary of technical assistance services. 
Region A includes: Connecticut, Maine, Massachu- 
setts, New Hampshire, New Jersey, New York, Puerto 
Rico, Rhode Island, and Vermont. 


103,086 

PB91-107649/GAR 

RMC Research Corp., Hampton, NH. 
Rural Technical Assistance Center, Region 1. Final 
Report, October 1, 1989 - September 30, 1990. 
1990, 41p 

_— by Department of Education, Washington, 


PC A03/MF A03 


The report describes the major activities and accom- 
plishments of the Region 1 Rural-Technical Assist- 
ance Center (R-TAC) for the period October 1, 1989- 
September 30, 1990. The overview and executive 
summary provides a regionwide summary of R-TAC 
contacts; a review of the four major service areas of 
evaluation improvement, program improvement, 
parent involvement, and curriculum and instruction; 
and a summary of services to migrant education pro- 
p sseme Section II outlines the organization of the 

egion 1 R-TAC and describes the growth and devel- 
opment of the Region 1 R-TAC during its first year. 
Section Ill provides a state-by-state review of the pri- 
mary activities of the Region 1 R-TAC over the past 
twelve months in the areas of evaluation improvement, 
program improvement, parent involvement, and cur- 
riculum and instruction. Included in the review is a 
summary of major outcomes or accomplishments that 
have come about with R-TAC assistance. In addition to 
the state-by-state reviews, Section Ill summarizes 
other tasks undertaken by the Region 1 R-TAC such 
as participating in the development and review of the 
User’s Guide, co-sponsoring regional program im- 
provement conferences for the basic and migrant pro- 
grams, and providing the case study design and train- 
ing for the Study of Declining Enrollment in Rural 
Schools. 


103,087 

PB91-112342 Not available NTIS 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Office of Weights and Measures. 

National Training Program of the National Confer- 
ence on Weights and Measures - Looking Back, 
Looking Ahead. 

Final rept. 

J. A. Koenig. 1990, 5p 

Pub. in Weighing and Measurement 76, n5 p35-39 
Sep/Oct 90. 


The article describes the history, operation, and bene- 
fits of the National Training Program (NTP) of the Na- 
tional Conference on Weights and Measures. It also 
takes a look at past, current, and future projects of the 
NTP and describes the contributions of the weighing 
and measuring community to the program. 


International Relations 


103,088 

PB90-923509/GAR Subscription 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 1, Number 9, October 29, 1990. 
29 Oct 90, 19p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


The weekly US Department of State Dispatch (ISSN 
1051-7693) provides a diverse comilation of major 
speeches, congressional testimony, policy state- 
ments, fact sheets, and other foreign policy informa- 
tion from the State Department. It is published by the 
= of Public Communication, Bureau of Public Af- 
airs. 


103,089 


PB90-923510/GAR Subscription 
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Department of State, Washington, DC. Bureau of 
Public Affairs. 

Dispatch Volume 1, Number 10, November 5, 1990. 
5 Nov 90, 24p 

Paper copy only available on subscription, U.S., 
Canada, and Mexico price $142.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: 
Why America is in the Gulf; 
Asia Security in the 1990s: 
Integration in Economics, Diversity in Defense; 
Chronology: 
Crisis in the Gulf: 
International Response; 
UN Security Council Condemns Actions by Iraq; 
Fact Sheet: 
lraq’s Support for Terrorists; 
Summit with Pacific Island Leaders; 


GIST: 
The United States and Oceania; 
GIST: 


High-Seas Driftnet Fishing and the Protection of 
Living Marine Resources; 

Country Profiles: 

Pacific Islands; 

Sudan Facing Impending Food Crisis. 


103,090 

PB91-108613/GAR PC A09/MF A09 
Department of the Treasury, Washington, DC. Office of 
the Assistant Secretary for International Affairs. 
Contingent Foreign Liabilities of the United States 
Goverenent June 30, 1990. 

Quarterly rept. 

30 Jun 89, 200p 

See also PB90-226846. 


The reported contingent liability of the U.S. Govern- 
ment is presented first (I) for all foreign obligors which 
is followed by the component obligor divisions of (II) 
Official obligors and (Ill) private obligors. Within each of 
these obligor divisions are included tables which list (1) 
total program conti t liability, (2) countries where 
contingent liability is in effect, and (3) contingent liabil- 
ity of programs in effect within each country. The 
fourth (IV) table lists, by program within country, the 
detail of individual contracts of more than one million 
dollars contingent liability and then the aggregate sum 
of those contracts of one million dollars or less contin- 
gent liability. The fourth table also shows the project 
amount for each such contract. The fifth (V) and last 
table lists the U.S. Government guaranteed credits of 
the Federal Financing Bank. 
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103,091 
N90-25566/2/GAR 
(Order as N90-25503/5/GAR, PC —_ 
04) 


University of Central Florida, Orlando. 
ie Begs Simulation Training System. 

l. Mar 90, 6p 
In NASA Li oon 8. ay Space Center, Third 
Annual Wi pace Operations Automation 
and Robotics (Som Sede p 579-584. 


The Department of Industrial Engineering at the Uni- 
versity of Central Florida, Embry-Riddle Aeronautical 
University and General Electric (SCSD) have been 
funded by the State of Florida to build an Intelligent 
Simulation Training System. The objective was and is 
to make the system generic except for the domain ex- 
pertise. Researchers accomplished this objective in 
their prototype. The system is modularized and there- 
fore it is easy to make any corrections, expansions or 
adaptations. The funding by the state of Florida has 
exceeded $3 million over the past three years and 
through the 1990 fiscal year. UCF cheat expended ~ 
excess of 15 work years on the pri Fn 

effort has been broken into three Ps ay oa = 
Electric fredies the simulation. Embry-Riddle Aero- 
nautical University provides the domain expertise. The 
University of Central Florida has constructed the ge- 
neric part of the system which is comprised of several 
modules that perform the tutoring, evaluation, commu- 
nication, status, etc. The generic parts of the Intelligent 
Simulation Training Systems (ISTS) are described. 


103,092 
N90-25567/0/GAR 
(Order as N90-25503/5/GAR, PC A09/MF 


National ——— Adrivietraton 
Greenbelt, MD. Goddard Be light Center. 
Functional Description of a Command and 


Wg tae 
D. R. Elke, T. L. Seamster, and W. Truszkowski. Mar 
B. Johnson Space Center, Third 


shop on tions Automation 
and Robotics (Soar 1989 


p 585-592. 
The status of an o lore the 
cation of Intelligent tae ystem “ S$) techno! 
to NASA command and control languages is de- 
scribed. The primary of the current phase of 
the project is to develop a user interface for an ITS to 
assist NASA control center personnel in learning Sys- 
tems Test and Operations Language (STOL). h 
this ITS will be deve’ for Gamma Ray Observatory 
operators, it will be igned with sufficient flexibility 
so that its modules may serve as an ITS for other con- 
trol | such as the User Interface Language 
(UIL). focus of this phase is to develop at least one 
other form of STOL representation to complement the 
operational STOL on Such an alternative repre- 
sentation would be adaptively employed during the tu- 
toring session to facilitate the learning process. This is 
a key feature of this ITS which distinguishes it from a 
simulator that is only capable of representing the oper- 
ational environment. 


103,093 

N90-28329/2/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Effects of Training on Errors of Perceived Direc- 
tion in P ys. 

G. K. , and S. R. Ellis. Jul 90, 26p NAS 
1.15: 102792, A-90081, NASA-TM-102792 
Contract NCC-86 


An experiment was conducted to determine the effects 
of training on the characteristic direction errors that are 
observed when subjects estimate exocentric direc- 
tions on perspective displays. Changes in five sub- 
jects’ perceptual errors were measured during a train- 
ing procedure designed . eliminate the error. The 
training was provided by displaying to each subject 
both the sign and the direction of his judgment error. 
The feedback provided by the error display was found 
to decrease ral ye not eliminate the error. A lookup table 
model of the source of the error was developed in 
which the j ment errors were attributed to overesti- 
mates of both the pitch and the yaw of the viewing 
direction used to produce the perspective projection. 
The model predicts the quantitative characteristics of 
the data pod eeceey better than previous models did. A 
mechanism is proposed for the observed learning, and 
further tests of the model are suggested. 


Psychology 


103,094 

PB91-111039/GAR PC A03/MF A03 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Theories of Stress and Performance: A Short 


B. Bergstroem. Jun 90, 43p FOA-A-50007-5.2 
Summary in Swedish. 


The report is intended as a ‘quick reference’ to current 
theories of stress and skilled performance. The con- 
cept of arousal is employed as a unitary term for the 
stress processes. Stress effects on basic functions 
like memory and cognition as well as some system 
functions are discussed. The results are summarized 
in concrete terms, so that for instance military person- 
nel and system designers might be better able to rec- 
ognize and understand stress effects. 


Social Concerns 


103,095 
PBS1-106914/GAR PC A03/MF A03 


103,098 


BEHAVIOR & SOCIETY 
General 


of Assistant Pomeroy for 
aa and Evaluation Fa Washington, 


i ian of Income and Pro- 
gram Participation (SIPP) data on child care for work- 
ing guardians on Aid to Families with Dependent Chil- 
dren (AFDC). These guardians use care by relatives 58 
percent of the time for nak youre children under 6. 
They are thus using inf: which 
are generally free or low cost instead of more formal 
arrangements, for which one generally must pay. As 
expected from this pattern of usage, the data show 
they pay less often for child care. In addition, when 
they do pay, they pay less money than non-AFDC re- 
cipients, ae $22.50 per week. Because the 
cmegue ing guardians on AFDC is very similar to 

IPP’s panes of non-working AFDC recipients, it 
is expected that these data can help work/welfare pro- 
gram planners in determining child care requirements 
or new initiatives ee AFDC recipients to 
work. Arguments are presented to suggest that about 
half of new pri Participants will choose relative 
care, and that the amount icipants will need to 
cover their payments for care will be similar to current 
expenditures. 


03,096 
pest. 106955/GAR PC A04/MF A04 
Analysis, Research and dengan” McLean, VA. 
Usage of Different K hild Care: An Analy- 
sis of the SIPP Data 


L. R. Brush. 14 Oct 87, 53p ASPE/SSP-86-003 

Sponsored by Office of the Assistant ge for 

Pe nens od and Evaluation SHH), Washington, 
Social Services Policy. 


Data are presented to defend the theory that families 
use the kind of care which is available to them and 
affordable. Survey of Income and Program Participa- 
tion (SIPP) r~y on marital status, other adults in the 
home, hours the mother works, age of mother, region 
and city size (indicators of the availability of other care 
providers) in addition to socioeconomic variables and 
number of children (indicators of affordability) combine 
to differentiate users of care by father, grandmother, 
sibling, nonrelative and center. Such variables also 
predict who pays for care and how much they pay. 


103,097 

PB91-106963/GAR PC A03/MF A03 
Office of the Assistant Secretary for Planning and 
Evaluation — Washington, DC. Office of ial 
Services Po 


olicy. 

Federal Role in Foster Care: A Paper on Current 
Priority Issue Areas. 

K. Ensign. Sep 89, 48p ASPE/SSP-89-002 


The report uses interviews with staff of the US Depart- 
ment of Health and Human Services, pertinent legisia- 
tive committees, and children and youth advocacy or- 
ganizations in order to express how each group would 
like to change the existing foster care system. System- 
ic and social factors currently an the foster 
care system are described including increase in 
substantiated child abuse cases, thet breakdown of the 
child welfare aoe, drug abuse, AIDS, and family ho- 
melessness. Finally, the report presents a number of 
unresolved policy issues regarding foster care. 


General 


103,098 
PB91-104224 Not —_— NTIS 
Bureau of the Census, Washington, DC. Data User 


Services Div. 

Census Catalog and Guide, 1990. 
Rept. for Jul 88-Dec 89. 

Jun 90, 276p 


The catalog describes the data products issued from 
July 1988 through December 1989, statistical pro- 
grams, and services of the Census Bureau. The report 

provides abstracts of the publications, data files (on 
oa CD-ROM, and diskette), microfiche, maps, and 
items on line. The abstracts include the data time, the 
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geographic scope, and the subject content, along with 
ordering information. The report also provi guide 
features, such as a telephone contact list for data spe- 
cialists at the Census Bureau, the State Data Centers, 
and other data processing service centers, as well as a 
list of Federal and census depository libraries. Other 
guide features include an overview, miniguides from 
the ‘Factfinder’ series, detailed subject and title index- 
es, descriptions of key Federal statistical reports, and 
special charts--for example, a guide to topics in the 
1990 census, with its future products described. 


BIOMEDICAL 
TECHNOLOGY & 
HUMAN FACTORS 
ENGINEERING 


Biomedical Instrumentation & 


Bioengineering 
103,099 
N90-25100/0/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 
A02) 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Moeglichkeiten der Meare 2) Ppa: = in 
der Medizin (Possibilities of Nd: YAG Laser Utiliza- 
tion in Medicine). 

F. Frank. 1989, 4p MBB-UE-0002/88-PUB 

Text in German. In Its Research and Development: 
Technical and Scientific Publications 1989 p 305-308. 


The thermic effect caused by the shrinkage and the 
drying of the tissues is used for cutting, denaturation, 
and coagulation of tissues with simultaneous we of 
the blood and lymphatic vessels. The surgical Nd:YAG 
lasers, whose utilization is based on photothermic ef- 
fects, have 120 W power and are used in neurosur- 
gery, dermatology, gastroenterology, gynecology, urol- 
ogy, lung sickness, and jaw and vessel surgery. The 
treatment of tumors is particularly interesting because 
of the total destruction of the ill tissue, the homogenei- 
ty of the necrose and the obturation of the blood and 
lymphatic vessels. In all cases, the laser is a better so- 
a for the patients and allows a shorter stay in hos- 
pital. 


103,100 
N90-27806/0/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 


2) 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics. 
pst c) Squid Application in Medicine and 


Geophysics. 
V. yy a S. V. Uchaikin, and B. V. Vasiliev. 


Apr 90, 4p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 21-24. 


In the Laboratory a high-T(sub c) one-hole squid was 
built from Y1Ba2Cu30(7-x) ceramics obtained by a 
standard procedure of solid state reaction. The ceram- 
ics with critical current density J(sub c) is greater than 
100 A/sq cm was selected. In the middle of 10 x 10 x 2 
mm ceramics pellet a 0.8 mm hole was drilled in which 
superconducting loop of the squid was located. Be- 
tween the hole and the edge of the pellet a cut was 
mechanically filed out with a bridge inside it connecting 
the superconducting ring. A scheme of the magnetom- 
eter is presented. The resonant frequency shift of the 
tank circuit, the connection of the squid with this cir- 
cuit, and the squid inductance are evaluated. One of 
the most interesting fields of the squid-based magne- 
tometer application is biomagnetism, particularly, the 
human heart magnetocardiogram measuring. The low- 
temperature squids were used in this area and many 
interesting and important scientific results have been 
obtained. The observations have shown that the main 
noise contribution was not due to the squid but to the 
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Earth’s magnetic field variations, industrial inductions, 
and mainly to the vibrations caused by liquid nitrogen 
boiling and by vibrations of the box. Further attempts 
are needed to reduce the magnetic noise inductions. 
Nevertheless, the estimations promise the maximum 
signal/noise relation of the high-T(sub c) squid-mag- 
netocardiometer to be not less than 10:1 in a band- 
width of 60 Hz. Apparently, such resolution would be 
enough not only for steady cardiogram reading but 
even for thin structure investigation at average tech- 
nique application. 


103,101 

PAT-APPL-7-530 585/GAR PC NO3/MF A04 
National Institutes of Health, Bethesda, MD. 
Intra-Urethral Vaive with Integral Spring. 

Patent Application. 

S. Leighton. Filed 31 May 90, 18p PB91-100859 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to prosthetic urethral valves for 
controlling urinary continence. More particularly, the 
invention relates to a prosthetic urethral valve having 
an integral spring member which may be installed to- 
tally within a patient’s urethra without surgery, and 
which is controlled by the patient’s voluntary elevation 
of bladder pressure substantially in a normal manner. 


103,102 

PBS1-111971 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Methacrylate Oligomers with Pendant Isocyanate 
Groups as Tissue Adhesives. 

Final rept. 

G. M. Brauer, and C. Lee. 1990, 11p 

See also PB89-137533. Sponsored by National Inst. of 
Dental Research, Bethesda, MD. 

Pub. in Progress in Biomedical Polymers, p41-51 1990. 


Oligomers containing pendant isocyanate groups and 
residual double bonds were synthesized from m-iso- 
propenyidimethylbenzyl isocyanate (TMI) and/or 2- 
isocyanatoethyl methacrylate (IEM) and methacrylate 
or vinyl monomers. The compounds were character- 
ized by physico-chemical means. Most of the oli- 
gomers are liquids at room temperature, stable in air, 
have a MW range from 1400 to 2600 and an isocyan- 
ate content from 5% to 18%. The compounds, espe- 
cially those with TMI or IEM and TMI and methacrylate 
constituents dissolved in suitable solvents and yielded 
stronger, more permanent bonds to glutaraldehyde 
treated bone than other tissue adhesives. Thermocy- 
cling in water for one week between 5 C and 55 C did 
not decrease adhesion indicating that exposure to 
water or thermal shock produced no deterioration of 
the bond. No correlation between bonding efficiency 
and -NCO content or increase in molecular weight 
could be established. Tensile adhesion of human 
dentin joined to composite restorative resins by means 
of the oligomers was similar to that of the best dental 
bonding agents. 


Bionics & Artificial Intelligence 


103,103 
N90-26488/8/GAR PC AO5/MF A01 
Old Dominion Univ., Norfolk, VA. 

Investigation of Automated Task Learning, De- 
composition and Scheduling. 

Final Report, period ending 28 Feb. 1990. 

D. L. Livingston, G. Serpen, and C. L. Masti. Jul 90, 
88p NAS 1.26:186791, NASA-CR-186791 

Contract NAG1-962 


The details and results of research conducted in the 
application of neural networks to task planning and de- 
composition are presented. Task planning and decom- 
position are operations that humans perform in a rea- 
sonably efficient manner. Without the use of good 
heuristics and usually much human interaction, auto- 
matic planners and decomposers generally do not per- 
form well due to the intractable nature of the problems 
under consideration. The human-like performance of 
neural networks has shown promise for generating ac- 
ceptable solutions to intractable problems such as 
planning and decomposition. This was the primary rea- 
soning behind attempting the study. The basis for the 
work is the use of state machines to model tasks. 


State machine models provide a useful means for ex- 
amining the structure of tasks since many formal tech- 
niques have been developed for their analysis and 
synthesis. It is the approach to integrate the strong al- 

ebraic foundations of state machines with the hereto- 
ore trial-and-error approach to neural network synthe- 
sis. 


Human Factors Engineering 


103,104 
N90-25526/6/GAR 
(Order as N90-25509/5/GAR, PC A99/MF 
04) 


og ee Engineering and Sciences Co., Inc., Hous- 
ton, TX. 

Telepresence for Space: The State of the Concept. 
R. L. Smith, D. J. Gillan, and M. A. Stuart. Mar 90, 6p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 223-228. 


The purpose here is to examine the concept of telepre- 
sence critically. To accomplish this goal, first, the as- 
sumptions that underlie telepresence and its applica- 
tions are examined, and second, the issues raised by 
that examination are discussed. Also, these assump- 
tions and issues are used as a means of shifting the 
focus in telepresence from development to user-based 
research. The most basic assumption of telepresence 
is that the information being provided to the human 
must be displayed in a natural fashion, i.e., the infor- 
mation should be displayed to the same human senso- 
ry modalities, and in the same fashion, as if the person 
where actually at the remote site. A further fundamen- 
tal assumption for the functional use of telepresence is 
that a sense of being present in the work environment 
will produce superior performance. In other words, that 
sense of being there would allow the human operator 
of a distant machine to take greater advantage of his 
or her considerable perceptual, cognitive, and motor 
capabilities in the performance of a task than would 
more limited task-related feedback. Finally, a third fun- 
damental assumption of functional telepresence is 
that the distant machine under the operator’s control 
must substantially resemble a human in dexterity. 


103,105 
N90-25555/5/GAR 
(Order as N90-25503/5/GAR, PC aaa + +4 


California Univ., Berkeley. 

Helmet Mounted Display to Adapt the Telerobotic 

Environment to Human Vision. 

= Tharp, A. Liu, H. Yamashita, and L. Stark. Mar 90, 
p 

In NASA, Lyndon B. Johnson Space Center, Third 

Annual Workshop on Space Operations Automation 

and Robotics (Soar 1989) p 477-481. 


A Helmet Mounted Display system has been devel- 
oped. It provides the capability to display stereo 
images with the viewpoint tied to subjects’ head orien- 
tation. The type of display might be useful in a telero- 
botic environment provided the correct operating pa- 
rameters are known: The effects of update frequency 
were tested using a 3D tracking task. The effects of 
blur were tested using both tracking and pick-and- 
place tasks. For both, researchers found that operator 
performance can be degraded if the correct param- 
eters are not used. Researchers are also using the dis- 
play to explore the use of head movements as part of 
gaze as subjects search their visual field for target ob- 
jects. 


103, 106 
N90-25565/4/GAR 
(Order as N90-25503/5/GAR, PC oar v4 


Jet Propulsion Lab., Pasadena, CA. 

JPL Telerobot Operator Control Station: Oper- 
ational Experiences. 

E. P. Kan. Mar 90, 9p 

In NASA, ee B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 567-575. 


The Operator Control Station of the JPL/NASA Teler- 
obot Demonstration System provides an efficient man- 
machine interface for the performance of telerobot 
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tasks. Its hardware and software have been designed 
with high flexibility. It provides a feedback-rich interac- 
tive environment in which the Operator performs teleo- 
peration tasks, robotic tasks, and telerobotic tasks 
with ease. The to-date operational experiences of this 
system, particularly related to the Object Designate 
Process and the Voice Input/Output Process are dis- 
cussed. 


103,107 
N90-26492/0/GAR PC A04/MF A01 
Georgia Inst. of Tech., Atlanta. 

Pilot Interaction with Automated Airborne Deci- 
sion Making Systems. 

Final Report. 

J. M. Hammer. 1990, 57p NAS 1.26:186730, NASA- 
CR-186730 

Contract NAG2-123 


Ways in which computers can aid the decision making 
of an human operator of an aerospace system are in- 
vestigated. The approach taken is to aid rather than 
replace the human operator, because operational ex- 
perience has shown that oye can enhance the ef- 
fectiveness of t become more 
automated, the role of the epacaier has shifted to that 
of a manager and problem solver. This shift has cre- 
ated the research area of how to aid the human in this 
role. Published research in four areas is described. A 
discussion is presented of the DC-8 flight simulator at 
Georgia Tech. 





103,108 

N90-26502/6/GAR PC A11/MF A02 
Norwegian Defence Research Establishment, Kjeller. 
Human Performance Models. 

O. Skare. 7 Feb 90, 229p FFI-90/7002 

In Norwegian; English Summary. 


An overview of human performance models is given. 
The models are classified after Rasmussen’s frame- 
work for characterizing various categories of behavior 
and after basic tasks which an operator is assumed to 
perform. The overview is concentrated on quantitative 
models and dynamic man machine systems. It is used 
on a command and weapon control system. Each ac- 
tivity ina weapon engagement is decomposed to a set 
of basic tasks. An experiment performed with chosen 
subjects is described. Different aspects with respect to 
how these subjects combine information are exam- 
in 


103,109 

PB91-106583/GAR PC$12.25 
International Labour Office, Geneva (Switzerland). 
International Data on Anthropometry. 

H. W. Juergens, |. A. Aune, and U. Pieper. c1990, 
118p ISBN-92-2-106449-2, OCCUPATIONAL 
SAFETY/HEALTH SERIES-65 

U.S., Canada and Mexico sales only. All others refer to 
International Labour Office, Publications Department, 
CH 1211, Geneva 22, Switzerland. 


It has become generally recognized that both work- 
places and products which are related to the human 
body must be designed with the body measurements 
and the range of movement of the people concerned 
in mind. In the Federal Republic of Germany and in 
many other countries this realization has led to the 
adoption of standards adapted to the local population. 
As body measurements and proportions vary substan- 
tially from one another in different parts of the world, 
these national standards also vary considerably. In the 
monograph what has so far been lacking is presented: 
an international overview of ergonomically relevant 
body measurements and their distribution among pop- 
ulations so that an interested international readership 
may consider to what extent and in what way an inter- 
national harmonization of consumer goods and work- 
place design is necessary and possible. 


103,110 

PB91-108464/GAR PC A03/MF A03 
— Univ., Ann Arbor. Transportation Research 
inst 

+ cra Measurement of Aydin Controls 8980 


CRTs. 
Technical 3 (Final). 
J. Boreczky, and P. Green. Aug 90, 24p UMTRI-90- 


28 
Sponsored by Dow Chemical Co., Midland, MI. 


The r 
Aydin 


describes measurements taken for three 
ntrols 19-inch color CRTs. Measurements of 
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uniformity (center and four corners for 6 colors), color 
(32 combinations in the center), and reflectance (at 
four angles) were made using a Photo Research PR- 
1980A photometer, with each measurement taken on 
two of the three units. The display units were reason- 
ably uniform although corner luminances were always 
below those measured in the center, with worst case 
values being 76% and 65% for the two displays. 
Colors were fairly consistent between displays, and 
there were no differences due to location (other than 
the luminance differences just mentioned). The set- 
tings for white had a slight bluish tint to them. Reflec- 
tance was 98% for the polished glass face vs. 33% for 
the non-glare coated display (both measured at 0 de- 
grees incidence). These measurements suggest the 
displays examined are adequate for control room use. 


Life Support Systems 


103,111 
N90-25506/8/GAR 

(Order as N90-25503/5/GAR, PC ars 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Soar 89: Space Station. Space Suit Test Program. 
J. J. Kosmo, P. West, and M. Rouen. Mar 90, 30p 
In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 61-90. 


The elements of the test program for the space suit to 
be used on Space Station Freedom are noted in view- 
graph form. Information is given on evaluation objec- 
tives, zero gravity evaluation, mobility evaluation, ex- 
travehicular activity task evaluation, and shoulder joint 
evaluation. 


103,112 

N90-26490/4/GAR PC A02/MF A01 

Florida Univ., Gainesville. 

peo 4 Sensors for Control of Closed Loop Life 
Ss. 


Final Report. 
Jul 90, 7p NAS oar NASA-CR-186656 
Contract NASW-4435 


A brief summary is presented of a Engineering Design 
sequence, a cooperation between NASA-Kennedly 
and the University of Florida on the Controlled Environ- 
mental Life Support System (CELSS) program. Part of 
the class was devoted to learning general principles 
and techniques of design. The next portion of the class 
was devoted to learning to design, actually fabricating 
=, = small components and subsystems of a 
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103,113 
DE90016291/GAR PC A03/MF A01 
Battelle Pacific Northwest io. 0 Richland, WA. 


Representation scheme for bate: aye 
ae Jul 90, 12p PNL-SA- , CONF- 

7 
Contract ACO6-76RL01830 
AAAI ‘90: 8. national conference on artificial intelli- 
gence, Boston, MA (USA), 17 Jul - 3 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


Subsequent to developing the conceptual description 
of a intelligent software _ a representation 
scheme is selected. The k representation 
scheme constrains the way in which knowledge is rep- 
resented and executed in a software system. The rep- 


103,116 


resentation scheme consists of methods for writing 
down information, —— information, controlling 
software execution, and performing inference. This 
paper discusses a knowledge representation scheme 
that we are developing for use in building intelligent 
systems that assist in physical system fault nosis. 
This scheme consists of function and object - 
chies, generalized inference me' , and a 
control scheme that allows for concurrent reasoning 
during fault diagnosis. 


103,114 

DE90514429/GAR PC A07/MF A01 

ENEA, Casaccia (Italy). Dipt. Fonti Alternative e Ri- 

sparmio Energetico 

| camini solari dell’edificio bioclimatico dell’ENEA 

di Ispra: Primi risuitati —— jae oe Ispra 

(Italy) bioclimatic building solar chimneys. First ex- 
mental results). 

Progress rept. 


S. Fumagalli, G. Contadini, G. Leonardi, E. Ferrari, 
and E. Costa. 1989, 142p ENEA-RTI-FARE-89-09, 
RT/FARE-89-9 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper reports and comments on the experimental 
results obtained in a research program survey aimed 
at providing a design and performance technical data 
base characterizing the solar chimneys of the ENEA 
(Italian Commission for Alternative —s Sources), 
demonstration bioclimatic buildings at Ispra (Hal). 
Mathematical models employed in the design of 

solar systems are compared with compiled ida 
ance and efficiency data. From the results of this com- 
parative analysis, a future research plan is developed. 


103,115 

DE90518692/GAR PC A07/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Heating, Ventilation and Air Conditioning. 
Sekoittava ja syrjaeyttaevae ilmanjako toimisto- 
huoneessa. (Mixing and displacement air distribu- 
tion in — rooms). 
J. Palonen, A. Majanen, and O. Seppaenen. 1988, 
126p TKK-KO/LVI- B22, ISBN 951-754-715-3 
In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The report deals mainly with the displacement ventila- 
tion and its applicability into the air conditioning of of- 
fices. In litterature survey the dimensioning of both 
mixing and displacement air distribution systems and 
the criteria of therman! comfort in respect of tempera- 
ture, temperature gradient and air movement are pre- 
sented. The main emphasis of the research has been 
on the measurements in a model room. Two different 
mixing air flow patterns and three different displace- 
ment ventilation systems have been tested in the 
model. Cooling load, supply air flow and temperature 
have been variables in the measurements. The conclu- 
sion is that displacement ventilation can be used also 
in offices with certain limitations. Usually displacement 
ventilation requires greater supply air flow than mixing 
air flow pattern to remove the same amount of heat 
from the space. The temperature difference between 
room air and supply air is limited by temperature on the 
floor level and the vertical temperature gradient in the 
occupied zone. The cooling capacity of displacement 
ventilation may also be limited by the uncomfortable 
area close to the supply air registers. 


103,116 

DE90518693/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Heating, Ventilation and Air Conditioni 

Rakennusten sisaeilmasto - LVI-ohjekortt. (Indoor 
climate in flats and office buildings - HEPAC stand- 


ard). 

O. enen, and E. Kukonen. 1989, 16p TKK-KO/ 
LVI-OT/89 

In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The requirements and guidelines concerning the 
indoor climate in flats and office buildings are present- 
ed in the form of HEPAC-standard of the Building Infor- 
mation Institut in Finland. They arplanned to serve as 
basis for HVAC-equipment design and building. Ad- 
dressed are the indoor climate parameters that could 
be given the numerical values based on scientific re- 
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search. Each indoor climate parameter description is 
= with brief reference to other parameters con- 
Recommendations and treshold values are 
peti for thermal climate, airflow velocity, air hu- 
midity, air contaminants, outdoor air and supply air 
purity, odours, outdoor air flow rates and noise. Indoor 
climate is classified in two categories. The acceptable 
quali refers to the requirements level pub- 
li in the National Building of Finland, part 
D2. The other, good quality category, sets hi her re- 
quirements for indoor climate. The treshold values are 
provided for both acceptable and good indoor climate. 


103,117 

DE$0518694/GAR PC A05/MF A01 
Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 

limanvaihto, asukkaiden viih $s ja energian- 
saeaestoe. (Ventilation and habitants’ well-being 


and conservation). 
U. Anttila. Lob 90, 80p RIM/E-D-181, ISBN 951-47- 
2926-9 


In Finnish. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The purpose of the study has been to reach a social 
and behavioural point of view to residential ventilation 
questions. Theoretically, the subject is especially ana- 
lyzed in the context of environmental and social psy- 
chology. Ventilation is seen as a factor which influ- 
ences habitants well-being and energy consumption 
and the development of ventilation technique is con- 
sidered in order to contribute to habitants’ well-being 
and energy conservation. A minimum working principle 
<. ventilation was developped for habitants’ well- 
pes | According to the minimum working principle of 
ntilation, verdiaiion technique should be deve- 
omped! in such a way that residential ventilation works 
well enough without habitants’ action and the habitant 
would have an opportunity to regulate the ventilation. 
The minimum working principle of ventilation got sup- 
from the data which was collected from Turku and 
aasa. Habitants werecontent with their opportunities 
to regulate the ventilation of their apartment. In one 
ventilation system under investigation, both re-collec- 
tion of warmth and habitants’ opportunities to manipu- 
late ventilation of their own apartment were arranged, 
and the system may be considered as a step towards 
habitants’ well-being and energy conservation. 
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DE90518705/GAR PC A04/MF A01 
Neste Oy, Helsinki (Finland). 

Omavaraisen energiataion esiseivitys. Loppura- 
ptt (Autonomous energy house; prestudy. En- 


= Leppaenen, and J. Tervaportti. 1989, 63p NEI-FI- 
101 


In Finnish. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


An autonomous aoe house can be built in the cli- 
mate of South Finland on the basis of strict energy 
savings and using passive and active solar energy. A 
total energy saving of 75% compared to a normal 
single family private house could be accomplished with 
reasonable procedures. The only sensible w 7 of con- 
verting solar energy in nothern climates are flat plate 
thermal collectors and photovoltaic. Year around elec- 
tricity demand can be met only by using hydr 
technology as a seasonal solar electricity storage. The 
excess e! icity from solar cells in summer can be 
used to drive an electrolysis unit, in which water is dis- 
solved to a a and oxygen. The hydrogen can be 
stored in metal hydrates or to a high pressure gas cyl- 
inder. Electricity can be produced from the sored hy- 
drogen by burning it in an internal combustion engine 
combined to a generator or in a fuel cell. Between the 
DC and AC nets of the house is a lead acid battery 
buffer, which delivers electricity to the load through 
AD/AC inverter. The waste heat from the components 
of the hdrogen system can be used to heat the house, 
when the rest of the heat demand can be satisfied by 
direct burning of hydrogen. The chosen energy pro- 

and conversion methods are new and partly 
laboratory stage technology, which economic produc- 
tion and potential is supposed to grow not earlier than 
in the beginning of the next century. The economics of 
these systems is greatly emphasized by the environ- 
mental questions and probable pollution taxes in the 
fossil energy production methods. 
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PC E14 


Gesamthochschule Essen (Germany, F.R.). Fachber- 

eich 13 - Energie-, Verfahrens- und Elektrotechnik. 
aermeleitung und Temperaturvertei- 

lung in warmluftdurchstroemten Fussbodenkon- 

struktionen. (Stationary thermal conduction and 

temperature distribution in floor constructions 

with warm air flow). 

Diss. (Dr.-Ing). 

T. Glimpel. 2 Feb 90, 158p 

In German. 


On the central European market an inadequately small 
amount of warm-air heating systems can be found. 
The reason for this are the at the moment still higher 
costs for purchase and installation costs as well as the 
reservation of planners, architects and heating engi 
neers. These difficulties could be dispelled with specif- 
ic research and the development of improved evalua- 
tion methods. Therefore a research project which is 
explained in detail aimed at establishing evaluation 
models for the stationary thermal conduction for air 
ducts in the floor and for hollow floor constructions 
(underfloor heating) with conical or cylindrical distance 
elements. After introductory information about mode 
of operation and design of warm-air heating systems 
the theoretical starting-points and investigations by ex- 
periment of the research project are explained. Then 
the development of evaluation methods for the deter- 
mination of heat transmitted via the floor construction 
is described. All in all it has been found out that there 
are considerable variations regarding the heat output 
of air ducts integrated into the floor in different ways. 
(HWJ). (Copyright (c) 1990 by FIZ. Citation no. 
90:081872.) 
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TIB/B90-81897/GAR PC E07 
Physikalisch-Technische Bundesanstalt, Brunswick 


(Germany, F.R.). 

Waermezaehier - eine Uebersicht mit einer Zusam- 
menstellung von Vorschriften und Regelungen 
fuer Waerme- und Warmwasserzaehier. (Heat 
meters - a survey with a list of rules and regula- 
tions for heat meters and hot water meters). 

H. Magdeburg, and D. Stuck. Nov 89, 22p Rept nos. 
PTB-W-40(rev.ed.2), ISBN 3-88314-967-5 

In German. Previous editions published as report PTB- 
IB-6, 1979 and 1984. 


Heat meters are used for measuring the quantity of 
heat consumed in living spaces. Essentially only such 
heat meters are offered on the market which measure 
the water volume flown through the hot water heating 
as well as the temperature difference between flow 
and return cycle and calculate thus the quantity of 
heat. The characteristic quantities and measuring 
ranges such as temperature range, temperature differ- 
ence, flow rate and nominal capacity are explained in 
detail. Then structure and mode of operation of such 
heat meters are described. In a table the measuri or 
and application — of heat meters are present 
followed by criteria for their selection. Furthermore in- 
formation is given about the installation of heat meters, 
obligatory gauging and, finally, about measuring errors 
of heat meters. In the appendix of the report rules and 
regulations for heat meters and hot water meters are 
listed. (HWJ). (Copyright (c) 1990 by FIZ. Citation no. 
90:081897.) 
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DE90518696/GAR PC A05/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Suomalainen kyimaen ilmaston rakennustekniikka. 
Osa 8. Tyoemaatekniikat. (Finnish construction 
techniques in the cold climate. Part 8. The con- 
struction site of tech ). 

V. Nykaenen, P. Lahdenperae, and E. Nippala. Mar 
90, 93p VTT-TIED-1112, AISBN 951-38-3682-7 

In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Construction wide Finland has 8 so-called cold months 
and 4 warm months. Thus most construction in this 
country takes place in wintry conditions. The study de- 
scribes the most central methods and solutions in 
Finnish on-site construction. In winter the construction 
site requires heating, various methods of dehumidifica- 


tion and protection from weather. Especially founda- 
tion work and frame work are vulnerable to adverse 
weather conditions. The solution for year-round con- 
struction developed in Finland is the high standard pre- 
fabricated element system. The elements that are 
manufactured to a high level of completion in plants 
can be quickly installed on site even in winter. Allow- 
ances are made for winter-time construction in plan- 
ning the production on construction sites. Work meth- 
ods that enable construction work independent of the 
climatic conditions are chosen and planned at that 
time. Stages of work vulnerable to adverse weather 
conditions may also be scheduled for a more favorable 
season. The most advantageous time to launch a con- 
struction project is spring or summer. Then the frame 
construction phase is well under way or already com- 
pleted as winter comes. A 10-11 day margin must be 
scheduled when the foundation or frame work is done 
in winter. When temperature drops to between -15 deg 
C and -25 deg C construction work must stop in ac- 
cordance with the specific agreement enforced on 
each site. On-site techniques need to be devel 
further. Especially by improving protection —- 
weeather and heating and dehumidification a 
will be possible to make construction work mor 

cient and cut the costs due to weather. The nod ma 
ment of construction methods applicable to cold-cli- 
mate is also important. They usually entail transferring 
all work vulnerable to weather conditions into plants 
leaving the simple and quickly done installation work to 
be done on site. 


Construction Materials, Components, 
& Equipment 
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DE90000334/GAR PC A04/MF A01 
Solar Energy Research Inst., Golden, CO. 

Evaluation criteria and test methods for electroch- 
romic windows. 

A. W. Czanderna, and C. M. Lampert. Jul 90, 59p 
SERI/TP-255-3537 

Contracts AC02-83CH10093, AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Report summarizes the test methods used for evaluat- 
ing electrochromic (EC) windows, and summarizes 
what is known about degradation of their lormance, 
and recommends methods and pri lures for ad- 
—- EC windows for buildings applications. 77 
refs., 13 figs., 6 tabs. 
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DE90017233/GAR PC A02/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Structural integrity assessment of concrete slabs 
by nondestructive examination and Fourier trans- 
form-infrared methods. 

T. V. Rebagay, and D. A. Dodd. Jul 90, 7p WHC-SA- 

0872, CONF-9007109-2 

Contract AC06-87RL10930 

Rocky Mountain analytical conference, Denver, CO 
(USA), 30 Jul 1990. * eee by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A nitric acid spill occurred in a chemical preparation 
room causing reaction of the concrete floor with the 
acid. To assess the structural integrity of the reacted 
concrete and to define the extent of needed repairs, a 
nondestructive evaiuation (NDE) using pulse echo 
method and a Fourier transform infrared (FT-IR) spec- 
trometric method was employed. 5 figs. 
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DE90518699/GAR PC A04/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Poltto- j ja Voiteluainelaboratorio. 





Valoa | risteet * materiaa- 
lit ja kaeyttoe. (Transparent thermal insulations - 
materials and uses). 


L. Rautiainen. Dec 89, 51p VTT-ETRR-1, ISBN 951- 
47-3262-6 
In Finnish. ETRR Research Programme. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Transparent thermal insulation materials are products 
by which free solar energy can be used in several 
ways. Transparent insulations can be used in buildings 
as passive and active adaptations, for direct heating of 
buildings, heating of tap water or heating of seasonal 
energy storage. Insulation materials are transparent 
polymers or silicates. Manufacturing technics, proper- 
ties and adaptations for use are developing fast. Some 
of products and adaptations have already been com- 
mercialized. Wve to transparent insulation technics 
is that each adaptation shall be planned separately ac- 
cording to climate, construction and economy in order 
to get an optimum solution. The short review of knowl- 
edge around transparent insulation and their use has 
been presented. The report is mainly based on infor- 
mation of 1st and 2nd international workshops con- 
cerning transparent thermal insulations. 
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PB91-113639/GAR PC A07/MF A07 

Texas Univ. at Arlington. Dept. of Civil Engineering. 
——- of an International Seminar on Evalu- 
ating, Strengthening, and Retrofitting Masonry 

= Held in Arlington, Texas in October 


i ws ‘Matthys. Oct 89, 139p NSF/ENG-89059 

Grant NSF-CES88-13745 

Prepared in cooperation with Zagreb Univ. (Yugoslav- 
ia). Faculty of Civil Engineering, and Zavod za Razis- 
kavo Materiala in Konstrukcij, Ljubljana (Yugoslavia). 
Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering, and Masonry So- 
ciety, Boulder, CO. 


The seminar was a forum for presentation of materials 
from four countries (Yugoslavia, Czechoslovakia, Italy, 
and the United States) on the aspects of evaluating, 
strengthenin and retrofitting masonry in light of each 
country’s: (1 5 material properties; (2) strengthening 
techniques; (3) analysis (including wind and seismic); 
(4) building codes and regulations; and (5) special con- 
siderations for historical structures. The volume is a 
compilation of the exact manuscripts as supplied by 
the presenters. 


Structural Analyses 
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N90-25079/6/GAR 

(Order as N90-25075/4/GAR, PC —-— 

02) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). Unternehmensgruppe Raumfahrt. 
H Analysis: Coupling of the Finite Element 
with Analytical Approaches. 

S. Dieker. 1989, 8p MBB-UO-0048/89-PUB 
In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 26-36. Presented at Aaf 
Dglir Raes-European Forum on Aeroelasticity and 
Structural Dynamics, Aachen, Fed. Republic of Ger- 
many, 17-19 Apr. 1989. 


The coupling of the finite element method (FEM) with 
an analytic tool (transfer matrix method) is demonstrat- 
ed. Analytical approaches are advantageous for undis- 
turbed structures because of the adequate idealization 
of the structure, high accuracy of results and a small 
computational effort. The relation between different 
degrees of freedom (Fourier-coeficients, displace- 
ments of grid points) is given by an extension of Bes- 
sel’s formula. The implementation into FEM programs 
may be done in three ways, by the application of hybrid 
elements, by the generation of equivalent finite ele- 
ment method matrices and by the reduction of matri- 
ces by sh functions. Some examples are given, 
such as @ dantenio mathematical model of an Ariane 
booster and the analysis of a filled surface tension 
tank of a satellite. 
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PB91-107623/GAR PC A06/MF A06 
National Inst. of Standards and Technology (NEL), 


‘Gaithersburg, MD. 


Performance of 1/3-Scale Model Precast Concrete 
Beam-Coiumn Connections Subjected to Cyclic In- 
elastic Loads. 

po Cheok, and H. S. Lew. Oct 90, 105p NISTIR- 


An experimental study of the behavior of precast con- 
crete beam-column connections subjected to cyclic in- 
elastic loading was initiated at the National Institute of 
Standards and Technology. The study was initiated to 
provide data for the development of a rational design 
procedure for such connections in high seismic re- 
gions. The objective of the study is to develop a 
moment resistant precast concrete connection that is 
economical and easily constructed. Results of the ex- 
perimental tests of both monolithic and precast beam- 
column connections are described. The monolithic 
concrete specimens were designed to 1985 UBC Seis- 
mic Zone 2 and 4 criteria. The design of the precast 
concrete specimens was similar to that for the mono- 
lithic specimen designed to UBC seismic zone 4. The 
results from the monolithic specimens provide a 
benchmark for comparison with the results from the 
precast tests. 
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PB91-108803/GAR PC AO06/MF A06 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Deterministic Model for Seismic Damage Evalua- 
tion of Reinforced Concrete Structures. 

Technical rept. 

J. M. Bracci, A. M. Reinhorn, J. B. Mander, and S. K. 
Kunnath. 27 Sep 89, 102p NCEER-89-0033 

Grant NSF-ECE-86-07591 

Prepared in cooperation with State Univ. of New York 
at Buffalo. Dept. of Civil Engineering. Sponsored by 
National Science Foundation, Washington, DC. 


A new normalized damage index for evaluation of 
structural damage of reinforced concrete was devel- 
oped based on the relation of demand and capacity. 
The proposed formulation combines two sources of 
damage: permanent deformation and strength deterio- 
ration due to cyclic loading during dynamic events. The 
new damage model is first verified for single compo- 
nents. Based on the compressive strains in the core 
concrete, tensile strains in the transverse hoops and a 
good photographic record of the component during 
stages of testing, damage limit states for serviceability, 
repairability/irrepairability and collapse are identified 
and correlated with the damage model. A global 
damage index is also proposed based on individual 
member damage indices, which uses a weighting 
scheme that assigns importance as a function of gravi- 
ty loading. Finally, an inelastic design spectra is rec- 
ommended for code development wherein the rela- 
tionship between the natural period of the structure 
and the response reduction factor is quantified in 
terms of incurred structural damage. 
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PB91-108811/GAR PC A05/MF A05 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Site-Specific Response Spectra for Memphis 
Sheahan Pumping Station. 

Technical rept. 

H. H. M. Hwang, and C. S. Lee. 15 May 90, 78p 
NCEER-90-0007 

Grant NSF-ECE-86-07591 

Prepared in cooperation with Memphis State Univ., TN. 
Center for Earthquake Research and Information. 
a by National Science Foundation, Washing- 
ton, 


Analytical methods for site response analysis incorpo- 
rating nonlinear soil behavior are increasingly being 
used for engineering applications to evaluate the char- 
acteristics of earthquake ground motions. Several 
studies have shown that the amplitude and frequency 
contents of bedrock motions, bedrock depth, shear 
modulus of soils, soil types, and soil strata could affect 
the results of site response analysis tremendously. In 
the study, using the site of Sheahan pumping station, 
Memphis, Tennessee, an approach to include uncer- 
tainties in seismic and site parameters in evaluating 
site-specific response spectrum is suggested. The 
mean normalized site-specific response spectrum 
from the analyses is compared with the normalized 
elastic response spectrum specified in the 1988 Uni- 
form Building Code and the 1988 NEHRP. Recom- 
mended Provisions. It is observed that the spectral ac- 
celerations between the periods of 0.4 and 1.0 second 
are much higher than those specified in the model 
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pana I codes. A similar conclusion is also reached 
rom comparison with the inelastic response spec- 
trum specified in the 1988 Standard Building Code. 
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PB91-110312/GAR PC A08/MF A0sS 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Program LINEARID for Identification of Linear 
Structural Dynamic Systems. 

Technical rept. 

C. B. Yun, and M. Shinozuka. 25 Jun 90, 166p 
NCEER-90-0011 

Grant NSF-ECE-86-07591 

Prepared in cooperation with Princeton Univ., NJ. 
Dept. of Civil Engineering and Operations Research, 
and Korea Advanced Inst. of Science and Technology, 
Seoul (Republic of Korea). Sponsored by National Sci- 
ence Foundation, Washington, DC. 


In the report, a computer ——— LINEARID, devel- 
oped for the identification of the coefficient matrices in 
the equation of motion ‘or a linear multi-degree-of- 
freedom structure, is documented. The equation of 
motion is obtained in the form of a conventional differ- 
ential equation. However, it is transformed into an 
partir and moving-average with auxiliary 
input (ARMAX) model for the purpose of system identi- 
fication. Methods of parameter identification are then 
applied to estimate the parameters of the ARMAX 
model, while the parameters of the original differential 
equations are recovered therefrom. Four different 
methods of parameter estimation are available in the 
program. They are the ordinary least squares method, 
instrumental variable method, maximum likelihood 
method and limited information maximum likelihood 
method. The theoretical background, program descrip- 
tions and user’s guide are given. Numerical example 
analyses are given for two different structural systems. 
A Fortran listing of Program LINEARID is given in an 
appendix. Example input and output data files are also 
listed in the appendices. 
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PB91-111013/GAR PC A04/MF A04 
Foersvarets Forskningsanstalt, — (Sweden). 


Kontaktverkan 1: Kontaktver- 
kan pa Armerade Betongpiattor ( Charges 
1: Effects of High E ee 
tact with Reinforced Concrete Slabs 


T. Jonasson. Aug 90, 61p FOA-C-20809-2.6 
Text in Swedish; summary in English. 


The damage of concrete slabs due to contact charges 
will not always be as great as the damage caused by 
similar charges at some distance. Different high explo- 
sives give different damages and experiments in 1/4 
scale can be used instead of full scale. These are 
some of the results from experiments made by stu- 
dents from Armed Forces Staff and War College under 
supervision of staff from National Defence Research 
Establishment, FOA. During 12th to 16th of June in 
1989 experiments both in 1/4 scale and full scale were 
made with contact charges against reinforced con- 
crete slabs. The purpose of the experiments was to 
find the hole size in the reinforced concrete slabs 
versus charge weight. 24 shots were made with 
charges both in contact and at some distance from the 
slabs and diameter as well as crater volume were 
measured. 
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PB91-111062/GAR PC A04/MF A04 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

Nonlinear Analysis of Thin-Walled Channel Section 
Columns. 

Research rept. 

K. J. R. Rasmussen, and G. J. Hancock. Mar 90, 74p 
R-610 


The paper presents a detailed comparison of nonlinear 
analyses of thin-walled channel section columns with 
tests. The columns are analysed as beam-columns 
having nonlinear constitutive relationships. The consti- 
tutive relationships are obtained firstly, by assuming 
elastic material behaviour and allowing local buckling 
of both flanges and web, and secondly, by assuming 
elastic-plastic material behaviour and confining local 
buckling deformations to the web. Based on the com- 

parison, including theoretical and experimental load- 
shortening and load-deflection curves, it is concluded 
that the nonlinear theory generally closely agrees with 
the tests. The paper aubees investigates the applicability 
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of combining an elastic nonlinear analysis with a spa- 
pea |e mechanism analysis to describe the struc 
behaviour both before and after the ultimate load. 
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PB91-111070/GAR PC A04/MF A04 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 


Nonlinear Spline Finite Strip Analysis for 
Thin-Walled Sections. 

Research rept. 

Y. B. Kwon, and G. J. Hancock. Dec 89, 63p R-607 


based on the spline finite 


le local, distortional and overall buck- 

ling modes in the post-buckling range and the interac- 

tion between them. It allows for geometic imperfec- 

tons, arbitary loading and non-simple boundary condi- 

tions. By comparison, the semi-analytical finite strip 

method is restricted to simply supported end boundary 

and a single buckle half-wavele . The 

——— incremental-iterative strategies —— in the 

nonlinear analysis are the arc-length method and the 

pe sa gy iteration method based on displacement 

Switching between load and displacement 

pe ape Be adh op wf po mem 
an analysis. 
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Sydney Univ. (Australia). School of Civil and Mining 


a 
Element Nonlinear Analysis of Stressed 
Arch Frames. 


Research rept. 
“ Clarke, and G. J. Hancock. Dec 89, 129p R- 


The report describes a nonlinear analysis which can 
be applied to study the strength and behavior of 
— arch (STRARCH) frames. The unique feature 
the structural system is the way the arches are 
without the use of cranes or scaffolding but by 
the use of a eeegeecamy: Sep eon For some highly 
curved structures, the top d may be plastically de- 
formed during the erection procedure. 
ment nonlinear analysis has been developed to ya 
late the geometric nonlinear — and plasti 
the stressed arch, particularly the top chord. .. 
report describes the nonlinear analysis including the 
arch elements used, the implementation of plasticity 
and the iterative oe employed to solve the non- 
linear problem, particularly in the post-ultimate range 
where snap-through may occur. A series of tests on 
removed from the stressed arch frames, which 
ve been described in earlier papers and reports, are 
simulated using the nonlinear analysis to verify its ac- 
curacy for application to stressed arch frames. 
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PB91-111096/GAR PC A04/MF A04 
Sydney Univ. (Australia). School of Civil and Mining 
Engineering. 

and Measurement of Uniform Sand 

pen naam 

Research rept. 
Gop R600 T. Hull, and H. G. Poulos. Mar 90, 


In order to produce sand beds for laboratory modelling 


been assessed and conclusions are presented. 
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— Univ. (Australia). School of Civil and Mining 


ot “Loaded Caissons in Pu 

A ae rely 

er 

J. Y. Lai, and J. R. Booker. Dec 89, 73p R-606 

The hen me undrained behavior of single laterally- 
pap te er er ek ate meh 


is investigated. Numerical solutions are presented for 
the effects of embedment ratio for both smooth and 
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perfectly rough caissons, and under both conditions of 
immediate breakaway and no breakaway. The case of 
progressive breakaway due to force and surface 
surcharge, and effects due to interface roughness and 
load eccentricity are also examined. Model caisson 
tests wre in normally consolidated kaolin are re- 
ported. A comparison of the experimental and other 
published results with the theoretical solutions indi- 
cates encouraging agreement. The failure loads ob- 
tained from the present analysis are shown to be rea- 
sonably approximated by a simple statical equation, 
for the entire range of embedment ratios under all 
interface conditions and load eccentricities, by the se- 
lection of appropriate factors for the ultimate soil pres- 
sure. 
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PB90-960110/GAR PC$20.00 
Nee er boomer set DC. Environmental and 


Energy Study Conference. 
Conference Report on the Omnibus Budget Rec- 
onciliation Act of 1990, HR 5835 - H. Rpt. 101. 


Floor brief. 

24 Oct 90, 3p 

Paper copy available on subscription, U.S., Canada, 
and Mexico ed $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available 
PB90-960199. 


House Democrats Wednesday afternoon gave the go- 
ahead to tax provisions in a proposed deficit reduction 
package that would raise the motor fuels tax by about 
a nickel. Meanwhile House Budget staffers were as- 
sembling the conference agreements on the rest of 
the measure so that it could be taken to the floor as 
soon as the Ways and Means package is ready. Within 
the energy and environment field, the Senate proposal 
would have raised $42.6 billion with an increased 
motor fuels tax while allowing $3.6 billion in energy tax 
breaks. In conference, House Ways and Means had 
been linking the amount of energy tax breaks to the 
size of the motor fuels tax, which would put the energy 
tax break package at $1.8 billion. A Senate Finance 
aide said the linkage isn’t quite so settled. The House 
cleared its bill Oct. 16 by a 227-203 vote. The Senate 
its measure on Oct. Se ee 
Senate bill would have increased motor fuels 
taxes-currently 9 cents per = for gasoline and 15 
cents per gallon for diesel fuel-by 4 cents on Dec. 1, 
another nickel on July 1, 1991, and another 0.5 cents 
on Jan. 1, 1992. 


Domestic Commerce, Marketing, & 
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N90-28464/7/GAR PC A03/MF A01 
Institut fuer Weltwirtschaft, Kiel (Germany, F.R.). 
wirtschaftliche R 


und Raumfah 
ten: Eine Literatu 
Econom 


in the US: A ). 
. = Mar 89, 48p ISSN-0342-0787, ETN-90- 
Text in German. 


A literature review of the effects of spending in the 
United States in the fields of defense and astronautics 
on formation of capital, technical progress, employ- 
ment, inflation, and international trade is presented. 


Foreign Industry Development & 
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MIC-90-01771/GAR PC E17/MF E01 
McNeal and Associates Consultants, Limited, Vancou- 
ver (British Columbia). 

Labour market si of the British Columbia aero- 
space industry: Final report. 

c1989, 191p 


Contains a report on a study and skills/training inven- 
tory of the current and future human resource require- 
ments in the British Columbia Aerospace a It 
also assesses the economic cost of not providing for 
these requirements. 


PB91-106880/GAR MF A06 

International Bank for Reconstruction and Develop- 

ment, Washi in, DC. 

World Debt Tables, 1989-90 Edition. External Debt 

of Developing Countries. Second Su; t. 

c1990, 110p ISBN-0-8213-1589-7 

See aiso PB90-134602. Library of Congress catalog 

Microfiche copies only. Pe yailable from 
copies on! aper copy a’ 

World Bank Publications, P.O. Box 7247-8619, Phila- 

delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report contains statistical tables showing updates 
of the external debt of selected reporting countries. 
The Supplement contains reported or estimated data 
for public and publicly guaranteed long-term debt, pri- 
long-term debt (where available), 


vate nonguaranteed 

short-term debt, and the use of IMF credit. 
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PBS1-961203/GAR Standing Order 


International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 
a of the Law on Social Capital (Yugoslav- 


la), 1990. 
Export trade information. 
20 Aug 90, 11p 

aper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


English translation of Yugoslavian federal law on 
social |, as published in ‘Savremena Praksa,’ 8/ 
20/90. Contains provisions governing issuance of 
shares of stock, who may buy shares, value of shares, 
sale of enterprises, and bankruptcy. 
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PB91- {00990/GAR PC A06/MF A06 
International Trade Administration, Washington, DC. 
Finance and Countertrade Div. 

International Financing Programs and U.S. Interna- 
tional Economic Competitiveness. 

R. Y. Lee. 20 Sep 90, 102p 

Also available from Supt. of Docs. 


The Congressionally-mandated study examines the 
use of U.S. and foreign government re ie 
grams to advance national economic interests ex- 
plores mechanisms and ways to enhance U.S. interna- 
tional economic competitiveness. The programs of five 
U.S. Government agencies--AID (Agency for Interna- 
tional os Eximbank (Export Import Bank), 
CCC (Commodity Credit Corporation), OPIC (Ox (Overseas 
Private Investment S Comoe and TDP cr rade and 
Development Program)--are general 
terms in Chapter |, and the perception of a teok of co- 
herence among US. programs by some observers is 
noted. Chapter II analyzes changes in the volume - 
composition of official development assistance and 
other resource flows to a countries and dis- 
cusses aiding and the sectoral and geographic distri- 
bution of Chapter Ili delves into three special 
topics: mansion for Eastern Europe, environmental 
protection in Eastern Europe, and the history of U.S. 
ee policy on credit subsidization. U.S. busi- 
ness community views on tied aid are presented in 
Chapter IV. The study concludes with a suggestion for 


oa of 


=- ae 
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a Third Window facility at AID within an environment of 
budgetary constraint. As legislatively required, a com- 
ag perspective is brought to bear throughout the 
study. 


103,143 

PB91-101006/GAR PC A05/MF A05 
International Trade Administration, Washington, DC 
Office of Trade Finance. 

Foreign Business Practices: Materials on Practical 
Aspects of Exporting, International Licensing and 
Investing. 

Final rept. 

O. M. Giberga, E. R. Lewis, J. M. Lightman, J. T. 
Masterson, and J. E. Siegmund. Apr 85, 98p 

Also available from Supt. of Docs. 


The compendium of articles discusses selected busi- 
ness practices abroad relevant to exporting, interna- 
tional licensing, and investing. Topics include: laws re- 
straining termination of agency agreements, carnets 
and the carrying of commercial samples, enforcement 
of foreign arbitral awards under the United Nations 
Convention, protection of industrial property rights 
abroad, foreign patent protection (treaties and national 
laws), foreign trademark protection (treaties and na- 
tional laws), foreign licensing and joint venture ar- 
rangements, U.S. and EEC antitrust implications of for- 
eign technology licensing, foreign rules on the need for 
agents to pay patent ai trademark maintenance fees, 
developing a product as a licensee of foreign technolo- 
gy, the increasing product liability impact on interna- 
tional commerce, the Foreign Sales Corporation Act 
substitute for the DISC tax incentive, and antitrust ex- 
emptions for U.S. exporters. 
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PB91-101022/GAR PC A01/MF A01 
International Trade Administration, Washington, DC 
Eastern Europe Business Information Center. 
Hungary Fact Sheet. 

Export trade information. 

May 90, 5p 

See also PB90-198284. 


Consists of information on the Hungarian economy. In- 
cluded is information on the Domestic economy, pro- 
duction and employment, balance of payments, land 
area, population and vital statistics. Also included sta- 


tistical information on education, labor force and 
health and nutrition. 
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PB91-101030/GAR PC A03/MF A03 


International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 
Publications Helpful When Doing Business in East- 
ern Europe; Poland and Hungary. 

Export trade information. 

D. Genzer. May 90, 20p 

See also PB90-198276, PB90-198300, PB90-198284 
and PB90-206194. 


Consists of a sampling of publications on Eastern 
Europe, specifically on Hungary and Poland. The infor- 
mation is divided by U.S. Government publications, 
Hungarian or Polish Government publications private 
companies, and non-profit organizations. The informa- 
tion consists of the name of the publication, publisher, 
number of pages, author, date and address and tele- 
phone number of how to order the publication. 
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PB91-107706/GAR PC A23/MF A23 

International Customs Tariffs Bureau, Brussels (Bel- 
ium). 


ustria: International Customs Journal. 11th Edi- 
tion, Year 1990-1991. 
Jun 90, 543p BULL-191- 11-EN 
See also PB85-163020. 


The report contains the schedules of custom duties 
and exemptions applicable to goods imported into or 
exported from Austria. 
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PB91-107722/GAR PC A03/MF A03 
a be — Service, Washington, DC. Grain 
an 
Export Markets for U.S. Grain and Products, Sep- 
tember 1990. 
Foreign agriculture circular. 

» Sep 90, 25p EMG-9-90 
See also PB90-122201. 
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With the recent precipitous decline in world wheat 
prices, attention is drawn to the role of export monopo- 
lies, such as the Canadian Wheat Board (CWB), and 
the extent to which guaranteed price levels to produc- 
ers may have been overestimated, possibly requiring 
Government treasuries to cover resulti ing losses. 
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Pent hay al PC one ey 
oreign Agricultural Service, ington, c- 

a 0, Cattore and Seeds Div 

Foreign Tobacco Situation, ee 1990. 


Sep #0, 3.90 
See also report for 1980, PB90-122011. 


In recent world act) nom a critical cigarette 
shortage in the Soviet Union resulted in record U.S. 
pa me tee ay The Italian Government pub- 
li ulation formally adopting a tolerance level 
for maleic ide (MH-30) in cigarettes at 80 parts 
per million (ppm). 
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PB91-107755/GAR PC AO5/MF A05 

Foreign Agricultural Service, Washington, DC. Dairy, 

Livestock and Poultry Div 

Dairy, Livestock, and Poultry: U.S. Trade and Pros- 
October 1990. 


oreign agriculture circular. 
Oct 90, a8 FDLP-8-90 
See also PB90-146747. 


The value of U.S. beef exports was up 2 percent in the 
first 6 months of 1990. Japan oman eumparte as the ok 
market for U.S. beef and veal, although e: 

beef and veal to Japan, valued at $459. rl orilion, de- 
clined by 13 percent. 
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PB91-108241/GAR PC A03/MF A03 
Foreign Agricultural Service, Washington, DC. 

Meat and imports, tember 1990. 
Foreign agriculture esas jar. 

Sep 90, FDL-MT-9- 


See also P\ 00-152052, 


The report includes the U.S. licensed cheese imports 
from foreign countries. 
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pe 108274/GAR PC A03/MF A03 
in Agricultural Service, ha ey = gg. DC. Trade 

oa conomic Information Div 

Agricultural Trade Highlights, August 1990. 

Foreign ture circular. 

Aug 90, 17p ATH-8-90 

See also PB90-258203. 


June’s export value of $3.23 billion showed a 7-per- 
cent gain from a year ago, but export volume of 11.7 
million metric tons registered a 4-percent decline. For 
the first 3 quarters of fiscal 1990, value rose 2.8 per- 
cent to $31.7 billion from last year’s $30.8 billion while 
volume increased 4 percent to 119 million tons from 
the 114-million of October-June 1989. 


103,152 

coun — Mee mendan, Wash sens PC —_ A06 
oreign Agricu ington, DC 

Wood Products: International Trade and Foreign 

Markets, September 1990. 

Foreign agriculture circular. 

Sep 90, 117p WP-3-90 


See also PB90-122268. 
U.S. solid wood products registered a strong, positive 
trade balance in the first of 1990 with exports ex- 


pore pe pete by mateo The total value of U.S. 
id wood exports for the first half of CY 1990 was 
nearly $3.4 billion, an increase of 14 percent over the 
first half of 1989. The value of U.S. hardwood products 
exports increased by 20 percent to nearly $799 million 
during the first half of 1990. The top three markets for 
U.S. solid wood products continue to be Japan, 
Canada, and South Korea. Other top 10 markets that 
experienced growth of over 20 percent include 
Canada, Beighan-Lioembourg, Italy, and Mexico. 


103,153 
PB91-108316/GAR PC A13/MF A13 
Bureau of Economic Analysis, Washington, DC. 


103,157 


eee in the United States: 
1987 Survey, Final Results. 

Aug 90, 280p BEA-IID-91-01 

Also available from Supt. of Docs. See also PB90- 


tions of US. affliates ‘of fore mn 
opera es eign companies in 

1987. The data include balance sheets, income state- 
ee get me ee ty tar ep 


parent nies. The data are by in- 
Gustry of U.S. affiliate, by country of ulti- 
mate beneficial owner and, for selected data, by State. 
Includes a methodology. 
103, ase 


See also PB91-108274. 


July’s exports of wheat and flour amounted to $314 
million and 2.2 million tons, . drop of $280 milli 

1.5 million tons from July 1 Cumulative 
reached $3.7 billion, $1.3 billion below the first 10 
months of fiscal 1989, and 24 million tons. 
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PB91-108522/GAR PC ng tg A06 
com grams Service, Washington, DC. Com- 


ee Se Sane eee 


va Fant Aug 90, 122p 
Seb ‘also PB90-266487. 


The report describes the value of U.S. agri ex- 
ports which rose $1 billion to $32 billion during the first 
9 months of FY 1990 as larger cotton, corn, and vege- 
table exports offset lower wheat and soybean meal 


shipments and lower i for grains and 
oilseed...The U.S. agricultural import forecast for FY 
1990 was raised to $22.5 billion in August. 
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PB91-111419/GAR PC A07/MF A07 
General Agreement on Tariffs and Trade, Geneva 
(Switzerland). 


GATT Activities, 1989: An Annual Review of the 
Work — 

Jun 90, 149p 

See also PB90-124066. 


Contents: Introduction the Director-General; The 


cies; The U! 
International ; 
cil; Development and trade; Annex |: GATT member- 
ship and officers; Annex II: Chairmen of the Uruguay 
Round Bodies; Annex Ill: Tokyo Round Agreements: 
Legal status as of 1989; Annex IV: New publications. 
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PB91-591960/GAR ey, ae 
Department of Commerce, Washington, DC. of 
Business Analysis. 

National Trade Data Bank (NTDB) (for CD-ROM). 
Data file. 

1990, CD-ROM 

System: DOS compatible; OS/2 compatible; PC DOS 
and OS/2 operating system. Special options: mouse, 
color monitor, printer. Includes user at nl 

The datafile is contained on one 4.72 inch disc. Data 
format: ISO 9660. Available as a standing order, NTIS 
deposit account required. Price based on number of 
issues. Approximate annual cost for U.S., Canada and 
Mexico $360; all others write for quote. Also available 
on demand, order number PB91-591961, DOO $35.00. 


The National Trade Data Bank was established by the 
U.S. Department of Commerce as required by the Om- 


nibus Trade and titiveness Act of 1988. The 
NTI 


January 15,1991 95 
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Read Coy ome (CD-ROM). Each disk holds the 
entire NTDB containing the most current information of 
international economics, foreign trade and information 
on U.S. export regulations, policies, and promotion 
pr ams. Federal agencies contributing to the Nation- 
rade Data Bank are: Board of Governors of the 
Faderal Resove pee siture (Foregn Agrcutr Agency ny, 
ts oO e (Foreign Agricultura 

Service), i eleein alien Bureau of Eeoneatc 
p oer Bureau of acreage) tee Administration, Internation- 
al Trade Administration U.S. and Foreign Commercial 
Service, and the National Institute of Standards and 


Techi National Center for Standards and Certifi- 
cation), ppt hee Information Service), Labor 
(Bureau of Statistics), Export-Import Bank of the 


U.S., Overseas Private Investment Corporation, Small 
Business Administration, and the Office of the U.S. 
Trade Representative. The Massachusetts Institute for 
Social and Economic Research (MISER), a private or- 
ganization, also participates. 
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PB91-961010/GAR Standing Order 
International Trade Administration, Washington, DC. 
Polish Communique Governing COCOM Restricted 
Goods, T 1990. 

Export trade information. 

28 Aug 90, 15p 

Paper copy an available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Communique of Polish Ministry of Foreign Economic 
Relations concern the importation of goods and tech- 
nologies on the Coordinating Committee for Multilater- 
al Export Control (COCOM) list from COCOM member 
states and states cooperating with COCOM and the re- 
export of such and technologies, accompanied 
by annexes in Polish and English which contain sam- 
ples for import certificates, delivery verification certifi- 
cates, and re-export permits. Annexes include instruc- 
tions on how to fill out applications and penalties for 
failure to comply with requirements of Communique. 
Communique text is in English only. Communique is 
dated 8/28/90. 
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PB91-961202/GAR Standing Order 
International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 
Regulation on the — of Foreign Per- 
sons in Y: via, 1990. 

Export trade information. 

2 Nov 89, 8p 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


English translation of Yugoslavian federal regulation 
on representation of foreign persons in Yugoslavia. In- 
cludes provisions on terms of representation con- 
tracts, consignment sales, service and maintenance of 
imported goods and equipment as well as record- 
woapine and penalty provisions. Law applies as of 12/ 
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PB91-961204/GAR Standing Order 
International Trade Administration, Washington, DC. 
Eastern Eur Business Information Center. 

Decree on mation of Law on Trade (Yugo- 
slavia), 1990. 


trade information. 
10 Aug 90, 18p 
Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


English translation of Yugoslavian federal government 
law on trade and proclamation of that law; includes 
provisions on consumer protection, regulation of 
market disruption (incl. monopolistic activity, unfair 
competition, speculation, market restriction), and pun- 
ishment for violations thereof. Most provisions effec- 
tive 8/18/90. 
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PB91-961205/GAR Standing Order 
International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 


96 VOL. 91, No. 2 


Decree on Proclamation of the Law on Changes 
and Supplements of the Law on Enterprises (Yugo: 
Swport trade information. 

27 Jul 90, 17p 


Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


pos gra translation of amendments to Yugoslavian fed- 
eral law on enterprises (does not include text of origi- 
nal law). Provisions address role of workers in man- 
agement, differences in administration of ent 

with social ownership and enterprises with mixed own- 
ership, holding companies, issuance of shares, and di- 
vision, merger, or integration of enterprises. 8/ 4/90 ef- 
fective date. 


General 
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PB91-961101/GAR Standing Order 
International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 

Polish Insurance Law, 1990. 

Export trade information. 

28 Apr 90, 11p 

Text in Polish. 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


Polish insurance law text, in Polish language. As pub- 
lished in official Polish gazette. 


ee 
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DE90015394/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

— fiber interferometric sensors for chemical 


ti 
M. A. Butler. 1990, 19p SAND-90-0800C, CONF- 
9009229-1 
Contract AC04-76DP00789 
SPIE, chemical, biochemical and environmental fiber 
sensor symposium, San Jose, CA (USA), 16-20 Sep 
om aera by Department of Energy, Washing- 
ton 
Portions of this document are illegible in microfiche 
products. 


Interferometric sensors take advantage of a unique 

property of light, its macroscopic coherence, which 

has resulted in extremely sensitive devices for ‘the de- 

tection of physical parameters. In this paper | will dis- 

cuss three new chemical detection mechanisms which 

Py optical interferometric techniques. 15 refs., 11 
Ss. 
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DE90016296/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Fiber-optic spectrochemical emission sensor as a 
detector for volatile chiorinat 

K. B. Olsen, J. W. Griffin, B. S. Matson, T. C. Kiefer, 
and C. J. Flynn. Apr 90, 17p PN SAT7425, CONF- 


2-9 
Contract AC06-76RL01830 
National meeting of the American Ceramic Society 
(199th), Boston, MA (USA), 22-27 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A radio frequency induced helium plasma (RFIHP) de- 
tector was designed and tested as a sensor for volatile 
chlorinated compounds. The RFIHP detector uses a 
critical orifice air inlet and an RF-excited sub-atmos- 
pheric pressure helium plasma to excite the ambient 


air sample. The excitation source is coupled to a fiber- 
optic cable and associated collection optics to monitor 
the emission intensity of the 837.6-nm emission line of 
chlorine. The RFIHP detector demonstrated linearity 
from 0 to 500 ppMv carbon tetrachloride with a correla- 
tion coefficient of 0.996 and excellent reproducibility. 
The detection limit for carbon tetrachloride in air was 5 

. Fluorinated compounds can also be readily ana- 


ed by changing the analytical wavelength to 739.9 
nm. 10 refs., 9 figs. 
103,165 
DE90016308/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Planar waveguide 


spectrometer 
D. S. Goldman, P. L. White, and N. C. _— Jul 
90, 6p PNL-SA-18152, CONF-900756-36 
Contract AC06-76RL01830 
SPIE’s international pee on optical and optoe- 
lectronic applied science ——_ exhibit, San 
Diego, CA (USA), 8-13 Jul 1000 ponsored by Depart- 
ment of Energy, Washington, DC 
Portions of this document are illegible in microfiche 
products 


An integrated optic consisting of buried diffraction grat- 
ings and a planar waveguide was developed as an in- 
ternal reflectance element for broad-band spectrosco- 
pic analysis of liquids. Polystyrene or tantalum pentox- 
ide waveguides were deposited over a pair of diffrac- 
tion gratings etched into the surface of a glass slide. 
Multiwavelength light was focused through the sub- 
strate onto the first grating. Component wavelengths 
were coupled into the waveguide and spatially dis- 
persed by the second grating after propagating 
through the waveguide. A silicon photodiode array de- 
tector was used to collect the spectra data. Our goal is 
to produce a compact, rapid spectrometer having no 
moving parts that can take advantage of fiber optics 
and fast array detectors in the visible and near-infrared 
regions for industrial process control. The thin planar 
waveguide provides enhanced sensitivity to analyze 
ae absorptions in the near-infrared. 10 refs., 5 
S. 
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DE90514491/GAR PC A01/MF A01 
ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali 


di Base. 
C.A.R.S. diagnostics on photochemical reactors: 
Detection of reaction intermediates in IR laser 
vapour deposition of ultrafine SiC powder. 

R. Fantoni, F. Bijnen, N. Djuric, and S. Piccirillo. 
1990, 2p ETDE- IT-90-16, CONF-9008137-1 
International conference on raman spectroscopy 
(12th), Columbia ( S is not a valid Country Code.), 13 
Aug 1990, Paper presented at the 12th international 
comeanee on raman spectroscopy (Columbia, 13-17 


Os. Sale Sales Only. Portions of this document are illegible 
in microfiche products. 


Short communication 
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MIC-90-02710/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

NMR spectroscopic group analysis, using bitumi- 
nous coals as example. 

Canadian translation of fisheries and aquatic 
sciences no. 5199. 

H. H. Oelert. c1986, 28p 

Translated from German. Originally published in 
German. 


Paper discussing the fa roblems of high-resolution NMR 
spectroscopy in the field of multi-component analysis. 
A table of signal positions for protons in hydrocarbons 
is given and the possibility of quantitative work is point- 
ed out. A method for the estimation of carbon distribu- 
tion in various structural groups is worked out, combin- 
ing IR and NMR spectroscopy. The results of some 
extracts of bituminous coals are presented. 
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PB91-105700/GAR PC A03/MF A03 
Bureau of Mines, Amarillo, TX. Helium Field Oper- 
ations. 
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lor Preparing Gravimetric 
Standard Gas Mixtures of Helium-4 in Nitrogen. 
Rept. of investigations/ 1990. 
N. A. Bibawy, and D. E. Emerson. 1990, 14p 
BUMINES-RI-9312 


An improved method for preparing gravimetric stand- 
ard gas mixtures of helium-4 in nitrogen has been de- 
veloped by the Bureau of Mines. A single pan 12-kg 
analytical balance that has a sensitivity of 3 mg is used 
to prepare the mixture. The balance will accommodate 
a cylinder having a volume of approximately 4 L that 
weighs approximately 5-kg. The method has been im- 
proved to a precision of + or - 0.04 pct by performing 
four successive dilutions, improved handling of gases 
in the manifold, and using an improved analytical 
method to select high purity gases. 
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PB91-107128/GAR PC A09/MF A09 
National Inst. z Standards and ne (NML), 


Gaithersburg, MD. Thermophysics 

Spectroscopic Library for Alternative Refrigerant 
Analysis. 

Special pub. (Final). 


T. J. Bruno. Aug 90, 192p NIST/SP-794 

Also available from Supt. of Docs. as SN003-003- 
03036-8. Sponsored by Department of Energy, Wash- 
ington, DC. Office of Buildings and Community Sys- 
tems. 


The Special Publication contains infrared and mass 

‘a for a wide range of chlorofluoro-bromo eth- 
anes and ethylenes that are relevant to research on 
alternative refrigerants. Alternative refrigerants are 
working fluids that are thought not to contribute signifi- 
cantly to atmospheric ozone depletion. in addition to 
the spectroscopic data, some physical property and 
safety information is included for each fluid as well. Not 
all of the compounds covered in the publication can be 
used as refrigerants. Indeed, some of them are in fact 
solids under ambient conditions, and others are fully 
halogenated, thus making them unfavorable from an 
ozone depletion standpoint. The study of all of these 
materials is important, however, since many will be 
found as impurities or reaction/decomposition prod- 
ucts of refrigerant fluids. The publication provides a 
signal source for some particularly useful analytical in- 
oe agg needed in the identification of these com- 
pounds. 
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PB91-108373/GAR PC A08/MF A08 
o_o Center for Atmospheric Research, Boulder, 


Flourine-iInduced Chemil Detection 
of Biologically Methylated oo Selenium, 
and Sulfur Compounds and Methyidithiocarbhy- 
drazide as a Formaldehyde Derivatization Rea- 
gent. 

Doctoral thesis. 

T. G. Chasteen. 1990, 154p NCAR/CT-129 

Prepared in cooperation with Colorado Univ. at Boul- 
der. Sponsored by National Science Foundation, 
Washington, DC. 





Part | of the report details a successful method of de- 
tecting biologically methylated selenium and tellurium 
compounds released by ere pee grown in the 
laboratory. These reduced, volatile molecules are part 
of the natural cycling of elements between the bio- 
sphere and the atmosphere. Also described is the sen- 
sitive detection of phosphine and alkylated phosphine 
compounds that may play a role in the atmospheric 
phosphorus . Part ll describes an attempt at the 
development of a method to collect, derivatize, and 
quantify formaldehyde, a trace constituent found in 
both polluted and non-polluted environments. Both of 
these techniques center around the use of a sensitive, 
selective analytical instrument for gas chromatogra- 
phy, the F2-induced chemiluminescence detector, 
which up until this time has not been applied to these 
compounds nor to any derivatization technique. 
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PB91-109694/GAR PC A03/MF A03 
mg? ” eer Research Lab., Research Triangle 


Cotinine Analytical woteten Report: Consider- 
ation of Analytical Methods for ———. 
ine in cen ea SE arte 
Exposure to Tobacco Smoke. 

Journal article. 

R. R. Watts, J. J. J. Knight, and J. 
Lewtas. c1990, 12p E! Ay 600/007 130 

Pub. in Environmental Health Perspectives, v84 p173- 
182 Feb 90. Prepared in cooperation with Baylor Coll. 
of Medicine, Houston, TX. ~~ of Medicine, and 
Foundation for Blood Research, gh, ME. 


A two day technical workshop was convened in No- 
vember, 1986 to discuss analytical approaches for de- 
termining trace amounts - — in human body 
fluids resulting from xposure to environmen- 
tal tobacco smoke (ETS). The wera workshop, jointly spon- 
sored by the US EPA and CDC, was attended by invit- 
ed scientists with expertise in cotinine analytical meth- 
odology and/or conduct of human monitoring studies 
related to ETS. The workshop format included techni- 
cal presentations, separate appt discussions on chro- 
ner and immunoassay analytical og a 

roup discussions related to the quality assur- 
ee quality control (QA/QC) aspects of future moni- 
toring programs. The report presents a consensus of 
opinion on general issues before the panel 
participants and also a detailed comparison of several 
analytical approaches being utilized by the various rep- 
resented laboratories. The salient features of the chro- 
matography and immunoassay analytical methods are 
discussed separately. 
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PB91-109777/GAR PC A03/MF A03 
Cincinnati Univ., OH. Dept. of Chemistry. 

Synthesis and Mass-Spectroscopical Identifica- 
tion of Certain Polyhalogenated Acetic Acids. 
Journal article. 

H. Zimmer, A. Amer, and M. Rahi. c1990, 12p EPA/ 
600/J-90/139 

Grant EPA-R-812279 

Pub. in Analytical Letters, v23 n4 p735-746 Jun 90. 
Sponsored by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


Bromochloroacetic acid, dibromochloroacetic acid, 
and bromodichloroacetic acid, are expected to occur 
in drinking water as a result of chlorination of raw water 
of high bromide ion contents. Since these acids repre- 
sent a potential health hazard an investigation was 
done to synthesize and identify them by gas chroma- 
tography mass-spectrometry (GC/MS) 
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PB91-112151 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Organic Lay Research Div. 


Determination of Serum Uric Acid by we he Dilu- 
tion Mass etry as a New Candidate Defin- 

itive Method. 

Final rept. 


P. Ellerbe, A. Cohen, M. J. Welch, and E. White V. 
1990, 5p 

Pub. in ee Chemistry 62, n20 p2173-2177, 15 
Oct 90. 


A new isotope dilution mass spectrometric method for 
uric acid is described. A known bee ae oft a 3-(18)N2) 
uric acid is added to a known weight of serum, 

mixture is allowed to equilibrate. The serum is os 
through an anion-exchange resin, and the isolated uric 
acid is converted to the en re 
derivative of uric acid. For measurement, the deriva 

is injected into a gas chromatograph interfaced with @ a 
low-resolution, magnetic sector mass spectrometer. 
Isotope radio measurements are made from the abun- 
dances of the (M-tert-butyl)(+) ions at m/e 567 and 
569. Bias is investigated by measuring the uric acid 
level in the same samples under different chromato- 
graphic conditions and with different ionization — 
niques. Uric acid was determined in three lyophilized 
human serum pools by this method. For Standard Ref- 
erence Material (SRM) 909, four sets of six ee 
each were prepared. For Candidate SRM 909a, which 
consisted of two pools, each with a different level of 
uric acid, six sets of two samples of each level were 
prepared. The coefficient of variation for a ig 
measurement ranged from 0.34% to 0.42%, while 
relative standard error of the mean ranged from 0.06% 
to 0.14%. The combination of high precision and ab- 
sence of significant bias in the results qualifies this 
method as a candidate definitive method as defined 
the National Committee for Clinical Laboratory S' 
ards. 
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Tunable Diode Laser Absorption for 
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Arie and Sams. 1987, 11p 
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of Mass Flow Measure- 
ment in the NIST: Nitrogen Flow Facility. 


Final rept. 
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2p 
Sponsored by Sema ws. Chicago, IL. 
Pub. in Proceedings of International Conference on 
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W1, England, February 21-22, 1989, 12p. 


The mass flow measurement facility at the National In- 
stitute of Standards and Technology (NIST) in Boulder, 
Colorado, U.S.A., has upgraded and an analysis 

precision and lormed. 


‘es between 
and 0.1 and 08 MPa, 
TS ee ee 
and ture and pressures 

gas, at a density of 48 
converted back to icvid Saieraietesn 
measured with a load cell. 


accuracy 

the gas and iqud fet sectons are documented Per- 
formance of several flowmeters in the gas and liquid 
test sections are shown. 
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and two magnetic valves. The titration data and addi- 
tional data are read by a pH-electrode, a calcium-se- 
ec electrode o combination with a calomel refer- 
nce-electrode, a cell and a resistance 
easeumester A paral rie sare he connects the titrator 
to a computer, which processes the data by means of 
a BASIC-programme. The concentrations of carbon- 
ate, phosphate and ammonia are determined by acid- 
base titrations, in this case by end-point titrations to 
predetermined pH-values. It was shown that by this 
method it is possible in principle to determine the three 
constituents simultaneously. For reasons of precision 
it is advantageous to separate the titrations in such a 
way that the titration-points necessary for the determi- 
nation of carbonate are firstly determined. Then the 
carbonate is removed as CO sub 2 by reducing the pH 
and bubbling argon through the solution. Secondly the 
titration-points necessary for the determination of 
phosphate and ammonia are taken by titration with 
NaOH. In presence of calcium and magnesium ions a 
complexing agent has to be added before the titration 
is carried out, in order to prevent the precipitation of 
calcium and magnesium salts at higher pH-values. 
EDTA and EGTA were used for this purpose. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081894.) 
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TIB/B90-81895/GAR PC E07 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Datenverarbeitung i in der Technik a. 
ELAN - Expertengestuetztes Informati 

fuer die Laboranalytik. (ELAN - expert system sup- 
ported information and management system for 
analytical laboratories). 

= = and G. Zilly. May 90, 16p Rept no. KFK- 

471 

In German. 





The demand for high efficiency and short response 
time calls for the use of computer support in chemico- 
analytical laboratories. This is usually achieved by lab- 
oratory information and management systems cover- 
ing the three levels of analytical instrument automa- 
tion, laboratory operation support and laboratory man- 
agement. The management component of the sys- 
tems implemented up to now suffers from a lack of 
flexibility as far as unforeseen analytical investigations 
outside the laboratory routine work are concerned. An- 
other drawback is the lack of adaptability with respect 
to structural changes in laboratory organization. It can 
be eliminated by the application of expert system 
structures and methods for the implementation of this 
system level. The ELAN laboratory information and 
management system has been developed on the basis 
of this concept. (orig.). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081895.) 
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Progress report. 

F. DiSalvo. 26 Feb 90, 9p DOE/ER/45298-6 
Contract FG02-87ER45298 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


This report contains summary of our accomplishments 
under this grant. All the research so supported falls in 
the area of cluster compounds, those solid state com- 
pounds that contain metal clusters. Major goals of the 
research were to examine the solution chemistry of 
Clusters and the compounds that could be prepared 
from these solutions, to synthesize new cluster 
phases, and to examine the properties of the materials 
so produced. As illustrated below we have succeeded 
in this endeavor and have shown that many new op- 
portunities remain for future work. That future work is 
the subject of a renewal proposal. 
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98 VOL. 91, No. 2 


Synthesis and Mass-Spectroscopical Identifica- 
tion of Certain Polyhalogenated Acetic Acids. 
Journal article. 

H. Zimmer, A. Amer, and M. Rahi. c1990, 14p EPA/ 
600/J-90/121 

Grant EPA-R-812279 

Pub. in Analytical Letters, v23 n4, p735-746 1990. 
Sponsored by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


Improved syntheses of bromochloroacetic acid 1, di- 
bromochloroacetic acid 2, and bromodichloroacetic 
acid 3, are reported. The acids are identified by ele- 
mental analyses, (1)H-NMR spectra, and mass spec- 
tra. (Copyright (c) 1990 Marcel Dekker, Inc.) 
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Chemistry of Dioxymethylenes and Dioxiranes. 
Final rept. 

S. A. Kafafi, R. |. Martinez, and J. T. Herron. 1988, 


28p 
Pub. in Mol. Struct. Energ., v6 p283-310 1988. 


The chemistry of the dioxiranes and dioxymethylenes 
are reviewed. On the basis of ab initio and thermoche- 
mical estimation methods, the enthalpies of formation 
of these species and the isomeric methylenebis(oxy)s 
are calculated. The reactions leading to the formation 
and raed loss of these isomeric forms are dis- 
cuss 
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M. F. Doherty. Mar 90, 19p DOE/ER/13946-1 
Contract FG02-88ER13946 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Separation with chemical reaction is an area of grow- 
ing importance. Combined reactor-separator systems 
offer certain advantages which cannot be matched by 
conventional processing, e.g., the suppression of un- 
wanted by-products, and freedom from some of the re- 
strictions imposed by equilibrium reactions. Chemical 
reactions can have a startling effect on the behavior of 
multicomponent separation systems. Under certain 
conditions, chemical reactions can induce the forma- 
tion of azeotropes in ideal mixtures (thus hindering the 
separation), while in nonideal mixtures, chemical reac- 
tions can make azeotropes disappear (thus enhancing 
the separation). A general framework has been devel- 
oped for anticipating these various possibilities, which 
makes it possible to determine, in advance, whether a 
chemical reaction if beneficial or not. Design and syn- 
thesis techniques for multicomponent reactive distilla- 
tions are currently being developed. 2 refs., 8 figs. 
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L’impianto pilota SERSE: descrizione e risultati 
delle prove sperimentali del trattamento chimico 
di un rifiuto liquido simulato. (SERSE pilot plant: 
Description and results of experimental tests on 
the chemical treatment of a simulated liquid 
waste). 

Progress rept. 

C. A. Calle, M. Gili, A. Luce, A. Marrocchelli, and L. 
Pietrelli. Dec 89, 83p ENEA-RT-COMB-89-20, RT/ 
COMB-89-20 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
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Chemical processes (precipitation and/or adsorption) 
for the selective separation of actinides and long-life 
fission products from aged liquid wastes are de- 
scribed. The SERSE plot plant is a cold facility which 
was designed, by ENEA (Italian Commission for Alter- 
native Energy urces), for the engineering scale 


demonstration of the chemical separation processes 
to be applied to wastes stored at the EUREX facility at 
Saluggia, Italy. The experimental tests carried out in 
the plant are described and the results confirm the lab- 
ont data. The elaboration of the experimental data 
has allowed the possibility of obtaining important clari- 
fications on the treatment of highly saline liquid 
wastes. 
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Evaluation of Las regpe and filtration performance 
of Brazilian bleaching clay. 

Report no. ERP/CRL 86-99(CF). 

R. Frenette. c1986, 33p 


Study to find suitable potable grade flocculants that 
would give high filtration rate and a clear filtrate in the 
recovery of edible oil from a bleachin ng process using 
clay. Screening of flocculants were performed by using 
nonpotable grade flocculants available in the laborato- 
ry, then the equivalent potable grade flocculants ob- 
tained from their respective suppliers and/or manufac- 
turers. To evaluate the tthe of the flocculants, 
sediment height of the settled flocs in the beaker, clar- 
ity of the collected filtrate, and filtration rate of the floc- 
culated clay/oil suspension were measured. Materials 
included two bags of Brazilian raw clay, differentiated 
by degree of ones and a commercial brand of soy- 
bean cooking oil veral potable and nonpotable 
grade commercial polymers ranging from 62-100% po- 
lyacrylamide were evaluated. 
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Identification of products formed by the reaction of plu- 
tonium metal with liquid water at 23(degree)C indicates 
that the plutonium-oxygen phase diagram is similar to 
the cerium-oxygen and praseodymium-oxygen dia- 
grams. Quantitative measurements of H(sub 2) forma- 
tion and analytical data suggest that a sequence of hy- 
drolysis reactions produces oxide hydrides of trivalent 
plutonium, Pu(sub 2)O(sub 3), mixed-valent oxides and 
PuO(sub 2). The intermediate oxides are the n Cote uals) 
7, 9, 10 and 12 members of the Pu(sub n)O(sub 
2n(minus)2) homologous series. Properties of the resi- 
due formed by thermal decomposition of the initial hy- 
drolysis product, plutonium monoxide monhydride 
(PuOH), are consistent with the formation of metasta- 
ble plutonium monoxide. Crystal-chemical, thermody- 
namic, and kinetic factors are evaluated, but definitive 
assignment of the equilibrium Pu-O diagram is not pos- 
sible. 22 refs., 6 figs., 1 tab. 
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The purpose of this trip was twofold -- first, to visit two 
laboratories (in France and Germany) and to discuss 
actinide research activities sponsored by DOE’s Office 
of Basic Energy Sciences; and, second, to attend the 
VIII International Meeting on Small Angle Scattering (in 
Leuven, Belgium) where the traveler would present a 
paper on ORNL research. The visits to the two labora- 
tories were motivated by a mutual interest in maintain- 
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ing an environment where basic research of common 
interest could be freely discussed. We have ex- 
changed visits with these laboratories in the past, and 
many of their staff members are well-known by ORNL 
personnel. With changing programs at the various lab- 
some | we have witnessed an increasing interest 
from these laboratories, especially from the French, in 
the research conducted within Chemical Technology 
Division. With the current trends in programs and regu- 
lations, it was anticipated that the sharing of results in 
actinide research would be beneficial. The Internation- 
al Small-Angle Scattering Meeting occurs approxi- 
mately every 3 years, and esentatives from all the 
leading centers in the customarily attend. Our 
objectives were to advertise both the current results 
on zirconium hydrous polymers and the future require- 
ments in this field and to establish contacts with lead- 
ers in small-angle scattering research. These objec- 
tives were very satisfactorily met. 
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As a stated in the original grant, the overall of this 
project was to develop the radiochemistry of a positron 
emitting nuclide of several days half-life to be used to 
label proteins and monoclonal antibodies (MAbs). 
Specifically, the objective of this proposal was the de- 
velopment of target and radiochemical techniques to 
radiolabel MAbs with (sup 89)Zr. The immediate spe- 
cific aims were: (1) to develop the chemistry and radio- 
chemistry of zirconium, including its separation after 
bombardment of yttrium, (2) to formulate chemical syn- 
theses to be applied to a high specific activity zirconi- 
um product, with the goal of providing a zirconium che- 
late stable in vivo conditions. Ligands will be synthe- 
sized and characterized for ability to attach zirconium 
to proteins, beginning with serum albumin as a model 
protein, (3) to crchane protein labeling chemistry de- 
veloped in Aim 2 with application to monoclonal anti- 
bodies. All proteins, including antibodies, provide nu- 
merous possible binding sites. The effect on the anti- 

of chemical derivatization with the zirconium and 
its ligand will be studied, and (4) to provide enough 
new and novel zirconium chemistry and radiochemi 
from these results to revise and update the NAS/NR' 
monograph on zirconium. 
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This report contains abstracts for reports released 
during the period of April 1st to June 30th, 1990 by the 
ooo Laboratory of the University of Notre Dame. 
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Cotaniatuetiateheaghinn oxide (CMPO) is an inter- 
esting tool for the decontamination of aqueous waste 
coming from nuclear fuel reprocessing and/or _ 
‘fuel fabrication facilities. In the research work de- 

scribed in this paper, the extraction of Eu(3) from nitric 


and hydrochloric acid solutions by means of mixtures 


igh distribution ratios for Snes nitric acid 
solutions 1.0M nitric acid and lower Eu(3) distri- 
bution ratios (Eu) at lower acidities. The extractant 


acid pemtened oy TBP/GMPO ratio showed great 
influence on the phase compatibility. be att 
content on its extraction was investigated. 

of Eu(3) extraction from nitric and hydrochloric acid i by 
mixtures of CMPO and TBP in dodecane was also car- 
ried out. The distribution ratios of Eu(3) obtained from 
i. pean acid were much lower than from nitric 
acid. 
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Collisional quenching and vibrational energy proceed 
competitively with rotational energy transfer for sever- 
al excited states of the diatomic radicals OH, NH, and 
CH. This occurs for a wide variety of molecular colli- 
sion partners. This phenomenon its the examina- 
tion of the influence of rotational motion on the colli- 
sion dynamics of these theoretically tractable species. 
Measurements can also be made as a function of tem- 
ature, i.e., collision velocity. In OH (sup 2 sigma +), 
th vibrational transfer ai quenching are found to 
decrease with an increase in rotational level, while 
. uenching decreases with increasing temperature. 
his behavior indicates that for OH, anisotropic attrac- 
tive forces ern the entrance channel dynamics for 
these collisions. The hppa © of NH (sup 3 Ls sub i) 
by many (although not all) collision partners also de- 
creases with increasing rotational and translational 
energy, and NH (sup 1 pi) behaves much like OH (sup 
2 sigma +). However, the quenching of CH (sup 2 
delta) appears to decrease with increasing rotation but 
increases with increasing temperature, suggesting in 
this case anisotropic forces wy a barrier or repul- 
sive wall. Such similarities and differences should fur- 
nish useful comparisons with both simple and detailed 
theoretical pictures of the appropriate collision dynam- 
ics. 
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Zinc complexes of dithiolene type, such as 
bis(tetrabutyl-ammonium)bis(cis-1 ,2-dicyano-1,2- 
dithiolatoethylene)zincate, permit a catalytic hydrogen 
neration in a mixture of water and tetrahydrofuran 
HF) or rather 2,5-dihydrofuran (DHF) at exposure 
with lambda >or= 248 nm. Here, the complexes are 
themselves subjected to photolysis, while by a still un- 
known photochemical reaction, cubic zinc sulfide is 
generated as the actual photocatalyst, which was 
identified by Debye-Scherrer diagrams and EDAX 
analyses in a scanning electron microscope. A solvent 
coprecipitated with the ZnS, has a protective 
effect on the latter with regard to photocorrosion, 
which is expressed in a correspondi —_ shift 
of the zinc 3 p3/2, 1/2 lines in the ‘A spectrum. 
{orig}, arn (c) 1990 by FIZ. Cneton no. 
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National Inst. for Petroleum and Energy Research, 
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Thecoein S oahel Sand ch enn group 
contribution methodology for estimation of thermody- 
eS ae 
where particular group-contribution 

pease or estimated because of lack of 


ene. Solid and | 

of formation at 298.15 K are determined for benzam- 

ide. Ring corrections, group terms, and next-nearest- 

neighbor interaction terms useful in the application of 

my! — correlations are derived. 54 refs., 2 
s., 21 4 
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The main goal of this research project has been to in- 
vestigate theoretically the atomic structure of gain 
boundaries in binary alloys, both discovered and or- 
dered, and contribute thus to our understanding of 
atomic level processes affecti mechanical proper- 
ties of polycrystalline materials. In particular, we con- 
centrate on those structural features which distinguish 
boundaries in alloys from those in pure metals and 
might be responsible for remarkable differences in 
their fracture behavior. Atomistic i 


ent approaches ha i 
first summarize consnetions of N-body potentials for 
alloys and describe briefly the present status of the de- 
velopment of the LMTO based tight-binding technique. 
Studies of grain boundaries, summarized in this report, 
concentrated on two problems: segregation to grain 
boundaries in the copper-bismuth fem and bound- 
aries in I (sub 2) compounds. in ts foomeer cana-the 
structural changes induced by segregation as well as 
conditions for saturation and faceting of the bound- 
aries were investigated. In the latter case we focused 
on the relationship —— the strength of ordering 
and the boundary structure. Significant differences 
which may be responsible io distinct fracture proper- 
ties of pure metals, weakly ordered and strongly or- 


dered compounds, have been found. (ERA citation 
15:039174) 
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itramine (CH(sub 2)NNO(sub 2)) are investigated. At 
issue are the activation energies both for concerted 
molecular dissociation leading to HCN and HONO and 
for the simple NN bond cleavage leading to CH(sub 
2)N and NO(sub 2). We use multiconfiguration 
(MC)SCF wavefunctions with double-zeta and double- 
zeta plus polarization quality basis sets to locate mini- 
mum energy and transition state structures as well as 
determine nic vibrational frequencies and result- 
ing zero-point vibrational energies. The energetics are 
determined using configuration interaction wavefunc- 
tions which include single and double excitations from 
a selected set of reference configurations constructed 
with the MCSCF molecular orbitals. Our best calcula- 
tions, without adjustment, predict the molecular disso- 
ciation to have an activation energy slightly lower than 
that for simple bond rupture. Calculations at the level 
of those reported here are known, however, to under- 
estimate bond dissociation energies by several kcal/ 
mol. Based on trends from past calculations, and new 
calculations on a related compound, we estimate the 
activation energy for the HONO elimination path to be 
31 (plus minus) 4 kcal/mol and the NN bond dissocia- 
tion energy to be 35 (plus minus) 4 kcal/mol. This re- 
verses the energetic ordering of previous theoretical 
predictions and is consistent with recent molecular 
beam experiments. 17 refs., 2 figs., 4 tabs. 
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Homogeneous oxalate precipitation using diethyl oxa- 
late was compared to precipitating Pu(Ill) oxalate with 
solid oxalic acid. The diethyl oxalate technique at 
75(degree)C is better because it gives 50% less pluto- 
nium in the filtrate with a reasonable filtering time. 
Also, the procedure for the homogeneous precipitation 
is easier to automate because the liquid diethyl oxalate 
is simpler to introduce into the precipitator than solid 
oxalic acid. It also provides flexibility because the hy- 
drolysis rate and therefore the precipitation rate can be 
= by varying the temperature. 5 refs., 3 figs., 3 
tabs. 
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Models of electrochemical systems were developed to 
interpret experimental results. Linear sweep voltam- 
metry and frequency-response analysis (electrochemi- 
cal impedance spectroscopy) were the experimental 
techniques considered; the reduction of nitrate in 
acidic nickel solutions and the frequency response of 
redox couples in porous electrodes, the electrochemi- 
cal systems. Linear sweep voltammetry has been used 
to study the kinetics of nitrate reduction acidic nickel 
solutions. This is a step in the manufacture of nickel 
battery electrodes and would also be important in the 
corrosion of steel by nitric acid. The reaction is inter- 
esting because negative ions react at the negative 
electrode. Bernardi studied this reaction with potential 
step and linear sweep voltammetry experiments. The 
voltammetry model was developed to explain the re- 
Suits of the latter. It was based on earlier work by Mat- 
losz and Newman but allows for the participation of 
adsorbed species in the reactions. The assumption of 
a stagnant-diffusion layer was relaxed. The model ac- 
counts properly for the beginning of the sweep before 
the boundary layer develops. 
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X-ray studies of the liquid/vapor interface: Water 
and mer and fatty acid monolayers on water. 
M. L. Schlossman, D. K. Schwartz, E. H. Kawamoto, 
G. J. Kellogg, and P. S. Pershan. 1989, 12p BNL- 
44872, CONF-891119-135 

— AC02-76CH00016, Grant NSF-DMR-88- 
Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
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X-ray specular reflectivity is used to study the liquid- 
vapor interface of pure water and of fatty acid and 
polymer monolayers at that interface. For the pure 
water surface the reflectivity was measured for three 
different spectrometer resolutions and simultaneous 
fits with only one free parameter to all of the data are in 
excellent agreement with the prediction of capillary 
wave theory for the RMS surface roughness. Diffuse 
scattering away from the specular condition, at wave- 
vectors corresponding to those of the capillary waves, 
yields intensities and line shapes in agreement with 
theory with no significant adjustable parameters. Re- 
flectivity from separate monolayers of co-poly 1, 2-bu- 
tadiene/butyl alcohol (50% random substitution) and 
lignoceric acid (CH(sub 3)(CH(sub 2))(sub 22)\COOH) 
at the water/vapor interface are interpreted to obtain 
profiles of the average electron density (rho)(z) as a 
function of distance z along the surface normal. For 
the polymer monolayer we find the following: (1) a 
local maximum in the electron density approximately 
10% larger than that of the bulk polymer and (2) the 
RMS roughness of the vapor/polymer interface agrees 
with capillary wave theory predictions for the lower sur- 
face pressures. For the highest surface pressure the 
RMS roughness exceeds the value predicted by the 
capillary wave model. Measurements of reflectivity 
from a lignoceric acid monolayer, as a function of sur- 
face pressure throughout an isotherm (near room tem- 
perature), reveal the following behavior: (1) the overall 
thickness of the monolayer increases with increasing 
pressure and (2) the head groups occupy a progres- 
sively larger region along the surface normal as the 
pressure increases, indicating that they rearrange 
normal to the interface. 15 refs., 5 figs., 2 tabs. 
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This progress report outlines the work accomplished 
since the inception of the grant, concentrating on the 
accomplishments since the last report, which was 
issued 18 months ago. Our goal has been to develop 
and exploit new techniques, primarily optical, which 
can be used to reveal the microscopic details of the 
electrolyte-solid interface. The most significant recent 
advance has been in the area of second harmonic re- 
flectance spectroscopy. We have completed initial 
studies of the Ag(111) electrode in which the aniso- 
tropic character of the second order effect was used to 
extract the essential susceptibility contributions as a 
function of the incident photon energy. Other studies 
along this direction include an in-depth treatment of Cd 
on Ag(111). In summary, we have reached our goal of 
establishing a multi-technique approach to the study of 
elementary excitations as the electrolyte-solid inter- 
face. We have explored several central phenomena in- 
— these probes and have made good progress 
toward understanding the optical interactions with a 
detail not previously achieved. We are now well situat- 
ed to continue this investigation through additional 
work on the fundamental optical effects in some well- 
defined systems which are of central importance. 
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This report summarizes (1) the actions of the interna- 
tional working groups on steam and high-temperature 
water solutions er Bo Reading, UK, (2) my input 
as a formal member of both working groups in achiev- 
ing, from the Executive Committee of IAPS, approval 
as IAPS International Guidelines for our ORNL evalua- 
tions of (i) electrical conductance of water at high tem- 
peratures and pressures and (ii) solubilities of sodium 
sulfate in NaCl--H(sub 2)SO(sub 4)---H(sub 2)O solu- 
tions (primary knowledge needed for reducing corro- 
sion in steam generators), (3) our tour of particular pilot 
plant facilities of CERL related to decreasing corrosion 
in steam power plants, and (4) my acquirement of 
knowledge of possible value in eee cee 


oxide formation that might occur in the ORNL planned 
Advanced Neutron Source (ANS). 
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XAFS studies of interactions at transition-metal/Al 
interfaces. 

S. M. Heald, and E. V. Barrera. 1990, 3p BNL-44434, 
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XAFS measurements on transition metal/Al interfaces 
have been made using a combination of glancing 
angle and in-situ UHV techniques. Glancing angle 
methods provide depth dependent interface structural 
information for Al on metal bilayers, while SEXAFS 
methods were used for thin metal layers on Al sub- 
strates. In all cases studied (Ni, Cu, and Cr) interfacial 
O played a crucial role in determining the interface 
structure. 4 refs., 2 figs. 
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Recent progress in electronic structure calcula- 
tions for defects in metals. 

R. Zeller, B. Drittler, P. H. Dederichs, U. Klemradt, 
and M. Weinert. 1990, 6p BNL-44939, CONF- 
900883-1 
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We describe recent progress in first-principles calcula- 
tions of total electronic energies for vacancies and im- 
purities in metals. The calculations are based on densi- 
ty-functional theory in the local-spin-density approxi- 
mation and on full-potential multiple-scattering theory. 
We present results for vacancy formation, impurity so- 
lution and interaction energies which agree well with 
available experimental data. 13 refs., 3 figs. 
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Static solid state proton NMR and Magic Angle Spin 
(MAS) high resolution (sup 13)C NMR were performed 
on original and oxidized activated carbon. The (sup 
13)C NMR spectra indicate that there is a relatively 
narrow dispersion of chemical shifts centered at an 
isotropic value of 119.5 ppm. The asymmetric shield- 
ing components indicate that the majority of the 
carbon atoms in activated carbon are sp(sup 2) hybri- 
dized. The (sup 1)H NMR spectra show that: (a) the 
mole ratio of H/C in evacuated, “ as received” sam- 
ples is 1:29, (b) most of the protons chemically bound 
to the carbon are aromatic with the fraction of aliphatic 
proton being 4.57%. Approximately 0.2 mmole/g of 
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water is chemisorbed on original evacuated sample. 
38 refs., 17 figs. 
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A variety of chemically modified surfaces were synthe- 
sized and their molecular structures and reactivities 
were characterized. These interfaces include: (1) Mon- 
omolecular films of n-alkanoic acids (CH(sub 
3)(CH(sub 2))(sub n)COOH) and n-perfluorocarboxylic 
acids (CF(sub 3)(CF(sub 2))(sub n)COOH) on silver; 
and (2) calcichrome immobilized at an anion exchange 
polymer film. The monomolecular films were fabricat- 
ed by the self-assembly method and characterized by 
optical ellipsometry, infrared reflection spectroscopy, 
and contact angle measurements. A comparison is 
given of the properties of these films with regard to 
composition, defectiveness, intermolecular environ- 
ment, molecular orientation, wettability, and formation 
thermodynamics. As it is relevant to monolayer forma- 
tion thermodynamics, the isoelectric point of the sur- 
face of evaporated silver films was determined by con- 
tact angle titration. Potential applications of these films 
are discussed. Monomolecular films as models of wet- 
ting are also examined in terms of van der Waals inter- 
actions at the macroscopic interfaces. Theoretical 
considerations of the effects of intermolecular forces 
on depth sensitivity of wetting and limiting contact 
angles of various systems are assessed. One of the 
synthesized interfaces has been applied as a Ca(Il) op- 
tical sensor. The sensor was fabricated by electrostat- 
ic immobilization of calcichrome at an anion exchange 
polymer film. The structure and reactivity of this inter- 
face was characterized by ultraviolet-visible diffuse re- 
flectance spectroscopy and infrared photoacoustic 
spectroscopy. Equations to determine the metal com- 
plex formation constant and acid dissociation con- 
stants of the immobilized reagent form diffuse reflec- 
tance spectra are developed. Possible causes affect- 
ing the reactivity of an immobilized indicator are dis- 
cussed 
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Sensors for the determination of pH have been devel- 
oped which are based on the immobilization of direct 
dyes at hydrolyzed cellulosic films. The performance 
and structural characteristics of the sensors were in- 
vestigated by a variety of spectroscopic methods, and 
applications for remote sensing were developed. Films 
of cellulose acetate were base hydrolyzed in 0.07 .M 
KOH to yield a porous support structure. The structural 
changes resulting from the hydrolysis on cellulose ac- 
etate were probed with infrared internal reflectance 
spectroscopy. The progress of the hydrolysis reaction 
was monitored by the changes in vibrational modes of 
the acetyl group, and other spectral changes indicated 
changes in film thickness as a result of solvent incor- 
poration. Direct dyes, including Congo Red and C. |. 
Direct Blue 8, were then immobilized at these porous 
cellulosic films. The optical response characteristics of 
the Congo Red pH sensor were characterized, includ- 
7 the UV-visible absorption spectra as a function of 
pH, the response time as a function of ionic strength 
and ionic size of electrolyte, the long-term stability of 
the sensor, the effects of metal-ion interference, and 
the concentration of Congo Red in the polymer film. 
The structural characteristics of the sensor were in- 
vestigated by internal reflectance spectroscopy and 
resonance-enhanced Raman spectroscopy, and the 
protonation sites were identified as the two azo groups 
of — Red. Infrared internal reflection spectra of 
immobilized Congo Red led to the development of a 
sensor for pH based on infrared spectroscopy. Finally, 


a two-wavelength fiber-optic photometer, which is 
based on solid-state sources and detectors, and a 
fiber-optic photometer, which is based on solid-state 
sources ~y: dye: and a fiber-optic probe were 
developed mt determinations using oo Red 
onde I. Dire lue 8 pH sensors. 
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This dissertation describes the utilization of infrared 
external reflection spectroscopy (IR- an as a means 
of elucidating many of the pr polymer films 
and mono- and multimolecular films at ‘tom semicon- 
ducting glassy carbon and conducting noble metal sur- 
faces. Infrared external reflection spectroscopy was 
utilized to monitor the hydrolysis of the film as the mo- 
lecular composition changed from the acetate to the 
cellulosic form. The electrochemical measurements in- 
dicate a change in perselectivity as the hydrolysis pro- 
ceeds. The effects of a variety of solvents on the integ- 
rity and orientation of an n-alkanethiol monolayer were 
studied by IR-ERS without the necessity for modula- 
tion methodologies. This dissertation reports the first 
in situ infrared external reflection for an n-al- 
kanethiol monolayer at Au and Ag in the presence of a 
variety of solvents without the need for potential or po- 
larization modulation. Descriptions provided by such 
measurements promise to e the understanding 
of the fundamental er an yoo forces that control 
the chemical and physical properties of these inter- 
faces. Further, this Cae has far-reaching applica- 
bility to a variety of other interfacial systems with vary- 
ing properties. 
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By the virtue of broad-band, hybridized 5f-electron be- 
havior, the hydride systems for Pa and U exhibit unique 
properties and structures, the actinide metal atoms ex- 
isting in different states. A sudden change at Np to 
more rare-earth-like behavior implies a major change 
in electronic structure. There are both many parallels 
but also enigmas for the Np + H and Pu + H systems. 
Electrical resistivities are large and complex with tem- 
perature. Low-temperature structural transitions as 
studied by neutron diffraction help elucidate some of 
these effects. Phonon spectra are quite rare-earth-like, 
and XPS data imply a metal atom with mostly d- 
screened core levels. Then it is at americium, where 
fully localized and corelike 5f electrons are found, that 
we look finally for true rare-earth-like behavior, which 
should include a — drop in electrical resistivity. 33 
refs., 7 figs., 1 tab 
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The importance of including all of Hund’s rules in self 
consistent electronic structure calculations is pointed 
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out. We present a scheme that accounts for the inter- 
actions that lead to these rules, and we give 

of when these interactions ) important. Calcu- 
lated ground state properties (chemical bonding, mag- 
netic moment, magnetic form factor) of actinide and 
rare earth systems are found to agree better with ex- 
periment when all Hund’s rules are accounted for. On 
the other hand, for Fe, Co and Ni we find that it is a 


reasonable approximation to lect Hund’s second 

and third rule. 20 refs., 5 figs., 3 
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A technique is described for the measurement of elec- 
tron attachment to a (approx {t)10(sup 
(minus)9) . excited species. Pr results are 
presented for photoenhanced electron Chacha to 
short-lived electronically-excited states of ee 
mine molecules produced by laser two-photon ex 

tion. Tho aaunavonh aveue Coutetie ten Stay ented 
states are estimated to be >10(sup (minus)11) 
cm(sup 2) and are he ennelied te 7) larger 


compared to the unexcited (ground-state) 
molecules. 8 refs., 4 figs. 
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The electronic structure of organic and inorganic poly- 
meric systems are well described by their molecular 
symmetry, even with the large bond polarity shown by 
enes. We have per- 

Hamiltonians 


compounds. 
Phosphonitrilic compounds are greater than ir or- 
ganic counterparts as a result of wt one (Piiprime) 
pasar Np etn ate ane by the 
napaadiy of tes ecsetiuent grape cn te phage 
 - atoms. We report values for the vertical oo 
energy and electronic absorption wavelengths, and 
use molecular orbital contour analysis to show the ef- 
a ener gna ere ao one 


calculated 
order perturbation for a series of phosphonitrilic 
compounds, a 2)P-N)(sub n), as a function of 
bo tion and li substitution. In con- 


energy between phosphorus and nitr 
determining the onset of saturation 


of the hyperpolarizability. 
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Infrared reflectance and transmittance measurements 
between 500 and 1800 cm(sup —_ be = 
tained on boron carbides with between 10 and 20 

atomic percent carbon. Measurements on both boron 
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and carbon isotopically enriched samples indicate that 
all prominent modes involve boron motion, and that all 
but a mode near 950 cm(sup (minus)1) involve carbon 
motion. Since the spectrum remains qualitatively unal- 
tered as a function of carbon concentration, its promi- 
nent features must have a common structural origin. 5 
refs., 4 figs., 2 tabs 
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This report briefly discusses past work on heterobime- 
tallic dihydrides, early-late transition metal heterobime- 
tallic compounds, and diphosphine chelates with natu- 
ral bite angles near 120(degree). (JDL) 
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The electrochemical characteristics of the cathodic 
process in the experiment of Fleischmann and Pon- 
sare examined and discussed with attention given to 
hydrogen absorption by the palladium electrode. An 
assessment is made of the conditions leading to the 
fusion of deuterum nuclei. 
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over aa A Carbon Dioxide Laser Catalysts. 
Final Report, 15 Jul. 1988 - 30 Sep. 1989. 
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The recombination of CO and O2 formed by the disso- 
ciation of CO2 in a sealed CO2 laser discharge zone is 
examined. Conventional base-metal-oxide catalysts 
and conventional noble-metal catalysts are not effec- 
tive in recombining the low 02/CO ratio at the low tem- 
peratures used by the lasers. The use of Pt/SnO2 as 
the noble-metal reducible-oxide (NMRO), or other re- 
lated materials from Group VIIIA and IB and SnO2 
interact synergistically to produce a catalytic activity 
that is substantially higher than either componet sepa- 
rately. The Pt/SnO2 and Pd/SnO2 were reported to 
have significant reaction rates at temperatures as low 
as -27 C, conditions under which conventional cata- 
lysts are inactive. The gas temperature range of lasers 
is 0 + or - 40C. There are three general ways in which 
the NMRO composite materials can interact synergisti- 
cally: one component altering the properties of an- 
other component; the two components each providing 
independent catalytic functions in a complex reaction 
mechanism; and the formation of catalytic sites 
through the combination of two components at the 
atomic level. All three of these interactions may be im- 
portant in low temperature CO oxidation over NURO 
catalysts. The effect of the noble metal on the oxide is 
discussed first, followed by the effect of the oxide on 
the noble metal, the interaction of the noble metal and 
oxide to form catalytic sites, and the possible ways in 
which the CO oxidation reaction is catalyzed by the 
NMRO materials. 
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Hyperthermal Atomic Oxygen Generator. 
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Characterization of the transport properties of oxygen 
through silver was continued. Specifically, rege 
measuring the transport through Ag(111), Ag(110), 
Ag(100) single crystals and through Ag0.05 Zr alloy 
were completed. In addition, experiments using glow 
discharge excitation of oxygen to assist in the trans- 
port were completed. It was found that the permeabil- 
ity ae the different orientations of single crystal 
Ag was the same, but significant differences existed in 
the diffusivity. The experimental ratio of diffusivities, 
however, was in reasonable agreement with theoreti- 
cal estimates. Since the solubilities of orientations 
must be the same, this — ests some problems with 
the assumption K = DS. The glow discharge experi- 
ments show that there is a substantial increase in 
transport (factor of six) when the upstream pressure is 
dissociated to some fraction of atoms (which have a 
much higher sticking coefficient). These results indi- 
cate that there is a significant surface limitation be- 
cause of dissociative adsorption of the molecules. Ex- 
periments with the Ag0.05 Zr alloy and its high-grain 
boundary and defect density show a permeability of 
greater than a factor of two over ordinary polycrystal- 
line Ag, but it is unclear as to whether this is because 
of enhanced transport through these defects or wheth- 
er the Zr and defects on the surface increased the 
sticking coefficient and therefore the transport. 
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A Dirac-Hartree-Fock code was developed for polyato- 
mic molecules. The program uses integrals over sym- 
metry-adapted real spherical harmonic Gaussian basis 
functions generated by a modification of the MOLE- 
CULE integrals program. A single Gaussian function is 
used for the nuclear charge distribution, to ensure 
proper boundary conditions at the nuclei. The Gaus- 
sian primitive functions are chosen to satisfy the kinet- 
ic balance condition. However, contracted functions 
which do not necessarily satisfy this condition may be 
used. The Fock matrix is constructed in the scalar 
basis and transformed to a jj-coupled 2-spinor basis 
before diagonalization. The program was _ tested 
against numerical results for atoms with a Gaussian 
nucleus and diatomic molecules with point nuclei. The 
energies converge on the numerical values as the 
basis set size is increased. Full use of molecular sym- 
metry (restricted to D sub 2h and subgroups) is yet to 
be implemented. 


103,215 

N90-28424/1/GAR PC A08/MF A01 
Technische Hochschule Darmstadt (Germany, F.R.). 
Elektrische Eigenschaften von reggie 
Steifkettingen, Fiuessigkristallinen P. 
(Electric Properties of Highly Oriented Rig Chain, 
Polymeric Liquid Crystals). 

Ph.D. Thesis. 

H. Bechtoldt. 1988, 162p ETN-90-97287 

Text in German. 


The pure diffusion of charge carrier particles in sam- 
ples of polymers such as polyethylen-terephtalate is 
studied. The bidimensional description did not show 
significant differences with the one dimensional case. 
Although the polymers showed an anisotropy in poten- 
tial barrier, their behavior is not very different from 
normal polymers. Very high dielectric constants were 
found, that can be explained by a high coupling factor 
for dipoles in the chain and the lateral charge exten- 
sion caused by the potential barrier. The Poole-Fren- 
kel and Richardson-Schottky effects were studied by 
the dependance of the conductibility on voltage and 
temperature. The examined material showed an ani- 
sotropy of the ionizability. 
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PB91-104281/GAR PC A11/MF A11 
Cincinnati Univ., OH. Dept. of Chemistry. 


Electrocata' 
December 1 
A. T. Hubbard. Jan 89, v4 GRI-89/0086 

Contract GRI-5086-260-14 

See also PB90-252560 Ae PB88-178629. Sponsored 
by Gas Research Inst., Chicago, IL. 


st Surfaces. A | Report January- 





The structure, composition, and electrochemical reac- 
tivity of Pt, Ru, Rh, Pd, Ir and Au surfaces are being 
investigated. Adsorbed layers formed on these sur- 
faces in aqueous solutions are investigated as a func- 
tion of electrode potential, pH, temperature, nature of 
the electrolyte ions, nature of the organic fuel, concen- 
trations of solute species, electrode surface structure 
and surface roughness. Unique instrumentation is em- 
ployed for these experiments: LEED for surface atomic 
and molecular structure; Auger spectroscopy for sur- 
face elemental composition; EELS and surface FTIR 
for adsorbate vibrational characterization; X-ray pho- 
toelectron spectroscopy for surface electronic struc- 
ture; and UHV-compatible electroanalysis apparatus 
for electrochemical characterization. 
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PB91-109256/GAR PC A02/MF A02 
Mount Sinai School of Medicine, New York. 
Nucleophilic Addition to Activated Double Bonds: 
Predictions of Reactivity from the Laplacian of the 
Charge Density 

Journal article. 

M. T. Carroll, J. R. Cheeseman, R. Osman, and H. 
Weinstein. c1989, 6p EPA/600/J-88/544 

Pub. in Jnl. of Physical Chemistry, v93 n13 p5120- 
5123, 29 Jun 89. Prepared in cooperation with McMas- 
ter Univ., Hamilton (Ontario). Dept. of Chemistry. 
Sponsored by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


The reactivities of a series of molecules in a Michael 
addition reaction are analyzed on the basis of proper- 
ties expressed in the Laplacian of the charge density 
distribution. The charge densities of structurally opti- 
mized acrylic acid (AA), methacrylic acid (MAA), acry- 
lonitrile (ACN) and acrolein (ACR) have been calculat- 
ed by ab-initio quantum mechanical methods with vari- 
ous basis sets. The relative reactivities of the activated 
double bond in the molecules toward a nucleophilic 
attack, predicted by the values of Laplacian of the cal- 
culated charge density at the corresponding critical 
point, are in accord with experiment. The change in 
atomic properties of two reactants, AA and MAA, upon 
the nucleophilic addition of F(sup 1-) are also derived 
from the Laplacian of the charge density. The changes 
in the properties provide a quantitative description of 
AAF(sup 1-) and MAAF(sup 1-) carbanion formation 
which is related to the size of the region of charge de- 
pletion on the attacked atom. (Copyright (c) 1989 
American Chemical Society). 
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PB91-109272/GAR PC A03/MF A03 
Health Effects Research Lab., Research Triangle 


. NC. 
Development of a Model That Contains Both Multi- 
pole Moments and Gaussians for the Calculation 
of Molecular Electrostatic Potentials. 
Journal article. 
J. R. Rabinowitz, and S. B. Little. c1988, 15p EPA/ 
600/J-88/546 
Pub. in International Jnl. of Quantum Chemistry: Quan- 
tum Chemistry Symposium 22, p721-733 Dec 88. Pre- 
pared in cooperation with Environmental Health Re- 
search and Testing, Inc., Research Triangle Park, NC. 


The electrostatic interaction is a critical component of 
intermolecular interactions in biological processes. 
Rapid methods for the computation and characteriza- 
tion of the molecular electrostatic potential (MEP) that 
segment the molecular charge distribution and replace 
this continuous function by a series of multipole mo- 
ments for each ment have been described. There 
are two sources of error in these techniques: (1) The 
truncation of the expansion after just a few terms, (2) 
The charge in the segmental distribution that is more 
distant from the expansion center than the observation 
point. In order to expand this range a method is intro- 
duced that uses exact techniques to compute the MEP 
for the part of the molecular charge distribution de- 
scribed by the gaussians on each atom with the small- 
est exponential parameter and uses segmental multi- 
pole methods for the remainder of the charge. Using 
pyrrole with an STO-3g wave function as an example, 
this method significantly improves the potential in the 
range 1.4-2.0 A from atoms with only an increase of 








1% in computational effort needed when compared to 
a computation of the exact potential. If other basis sets 
are used with more diffuse gaussians the conv nce 
of the multipole expansion will be at greater distances 
from the atoms and this type of correction will be more 
important. 
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PB91-112029 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 

Vibrational Relaxation at Surfaces. 

Final rept. 

R. R. Cavanagh, J. D. Beckerle, M. P. Casassa, E. J. 
Heilweil, and J. C. Stephenson. 1990, 11p 
Sponsored by Al Force Office of Scientific Research, 
Bolling AFB, 

Pub. in Proceedings of SPIE (Society of Photo-Optical 
Instrumentation Engineers) Picosecond and Femtose- 
cond Spectroscopy from Laboratory to Real World, 
v1209 p86-96 1990. 


Time-resolved techniques are applied to issues of vi- 
brational energy transfer at surfaces. Primary attention 
is given to the relaxation of vibrationally excited diato- 
mic adsorbates on metals. The sensitivity of the vibra- 
tional decay rate to the number of metal atoms in the 
solid is demonstrated. Preliminary results for the tran- 
sient response of CO on Pt(111) are also reported. 
This latter measurement demonstrates the recently 
developed capability of begs me adsorbate energy 
transfer processes at well defi surface sites. The 
observations appear to be consistent with relaxation 
through the excitation of electron/hole pairs in the 
substrate. 
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PB91-112037 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 
Laser-Induced Desorption: State-Resoived Evi- 
dence for Carrier Driven Processes. 

Final rept. 

R. R. Cavanagh, S. A. Buntin, L. J. Richter, and D. S. 
King. 1990, 9p 

Contract DE-A105-84ER13150 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Proceedings of SPIE (Society of Photo-Optical 
Instrumentation Engineers) Laser Photoionization and 
— Surface Analysis Techniques, v1208 p2-10 


Laser induced molecular desorption which is mediated 
by optically generated substrate carriers is considered. 
State-specific diagnostics are combined with desorp- 
tion-laser wavelength dependence studies to clarify 
the excitation and desorption dynamics involved. Re- 
sults from NO desorption from both metallic and semi- 
conductor substrates are presented, along with theo- 
retical models of the desorption processes. 
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PB91-112227 Not available NTIS 

National Inst. of Standards and Technology (NML), 

Gaithersburg, MD. Surface Science Div. 

re and Probing: Vibrational Relaxation in 
Time Domain Spectroscopy. 

Final rept. 

J. W. Gadzuk. 1990, 7p 

Pub. in Applied Physics A 51, p108-114 1990. 


Various aspects of experiments on vibrational relax- 
ation of molecules adsorbed on metals are consid- 
ered. The necessity for time-domain pump-probe con- 
figurations is established. Since existing experiments 
to date have been carried out on small metal clusters, 
special attention here is given to the role of quantum 
size effects and the resulting role of the a elec- 
tron-hole pair excitation spectrum on the observed 
energy/vibrational relaxation times. 


Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Electricity Div. 

Cata Decomposition of $2F10 and Its Implica- 

tions on Sampling and Detection from SF6-insulat- 

ed Equipment. 

Final rept. 

J. K. Olthoff, R. J. Van Brunt, J. T. Herron, |. Sauers, 

and G. Harman. 1990, 5p 

See also DE90008571. sored by oe of 

a , Washington, DC. Office of Energy Storage and 
istribution. 


Pub. in Conference Record of the IEEE (Institute of 
Electrical and Electronics Engineers) Symposium on 
Electrical Insulation, Toronto, Canada, June 3-6, 1990, 
p248-252. 


Recent peep indicate that S2F10 is unstable with 
respect to decomposition on a surface. The paper re- 
Ports the first results of a study investigating the mech- 
anisms and rates of surface decomposition of S2F10 
under various conditions. Initial results indicate that 
surface decomposition rates on stainless steel in- 
crease with increased water content, temperature, and 
surface-to-volume ratio, and with decreased gas pres- 
sure. The implications of these results for the prepara- 
tion and storage of S2F10 samples are discussed. Ad- 
ly, the use of this surface decomposition mech- 
anism to enhance the detection sensitivity of small 
concentrations of S2F10 in SF6 using a gas chromato- 
aph/mass spectrometer (GC/MS) is investigated. 
tection sensitivities of 1 ppm by volume (ppm) of 
S2F10 in SF6 are routinely achievable using this new 
technique. 
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TIB/A90-81891/GAR PC E07 
Ri pektroskopische Temperatur- und Kon- 
zentrati gen in Grenzschichten vor ge- 


koholflammen und der Vergleich von 

nissen mit theoretischen Rechnungen. Zwischen- 
bericht. (Raman spectroscopic measurements of 
temperature and concentration at hydrocarbon 
and alcohol flames in boundary layers in front of 
cooled walls as well as comparison of the meas- 
urement results with theoretical calculations. In- 
terim report). 

J. Algermissen, H. Laschuetza, and P. Kasal. Dec 89, 


19p 
Contract 1/62 823 
In German. 


The capacity of the Raman measurement equipment 
described in the previous interim report has been con- 
siderably increased by a 20 W argon-ion laser; this per- 
mitted extremely high-resolution measurements in the 
quench boundary layers between flames and cooled 
walls. The rotational temperature from the Raman ro- 
tation spectra as well as the vibrational temperature 
from the Q-branch of the Raman rotation/vibration 
spectra of nitrogen was measured up to the wall. It was 
found that directly in front of the wall there is a devi- 
ation from the thermal equilibrium between the rota- 
tional temperature and the vibrational temperature; the 
zone of non-equilibrium has a thickness of 10-50 mue 
m. In the case of hot flames, a temperature jump was 
measured between wall and gas that could not yet be 
explained. The project is to be concluded with an in- 
vestigation of the material dependence of the quench 
zone; the measuring schedule also includes investiga- 
tions with ceramically coated and uncoated pistons 
from industrial production. (orig.). (Copyright (c) 1990 
by FIZ. Citation no. 90:081891.) 


11B/A90-82026/GAR PC E07 
Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Technische Fakultaet. 

Kinetik der selektiven en katalytischen Reduktion von 
Stickoxiden. (Kinetics of the selective catalytic re- 
duction of nitric oxides). 

Diss. (Dr.-Ing). 

B. Weidner. 18 Sep 89, 82p 

In German. 


Selective catalyst reduction with ammonia on mixed- 
oxide catalysts is an established method for removing 
nitric oxides from furnace exhaust. Modelling of the ki- 
netics of SCR reactions and mass transfer processes 
is of particular interest as a basis for reactor design. 
The author investigated the reaction kinetics on an in- 
dustrial V sub 2 O sub 5 -WO sub 3 -TiO sub 2 catalyst 
using simulated flue gases. A computer-controlled 
loop reactor system was constructed and operated for 
this purpose. Concentration-dependent reactor oper- 
ation enabled a detailed study of the influence of differ- 
ent parameters on the rate of NO concentration 
changes. The concentrations of NO, NH sub 3 , O sub 
2, and the temperature were investigated as influenc- 
ing parameters. With a view to modelling realistic 
power plant conditions, the influence of further flue gas 
components (H sub 2 O, CO sub 2 ) on the NO reduc- 
tion rate was determined as well. It was found that 
apart from the main reaction (=NO sub x reduction), a 

secondary reaction of ammonia oxidation into nitrogen 
and water vapour takes place between 230 deg C and 
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370 deg C. Further, NO may be reduced with NH sub 3 
—— 


concentrations of 6 to 8% volume. Up to 5% by 
volume of oxygen, the NO eer aaiienien 
Pg strongly with the o: concentration. 
. .). oar (c) 1990 Oy FL FIZ. Citation no. 
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TIB/B90-82008/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Hubschrauber 
und Flugzeuge. 

w, accurate, vectorized approximations of state 
surfaces _ the —— transport 


C. Mundt, A. Keraus, and J. Fischer. 18 Jul 90, 26p 
Rept no. MBB-FE122-S/PUB-0389 


The chemical ——- assumption eases 
lation of flows with saat igus quest. tn ogpenchon at 
quantities are functions of two param- 
eters only. This leads to the possibility of using a two- 
dimensional interpolation to approximate the state sur- 
faces. Considering their complex shape, a piecewise 
bicubic interpolation is appropriate. The determination 
of the coefficients is described with emphasis placed 
on a smooth, vectorizable eee nyse State sur- 
faces for both the and transport prop- 
erties of air are evaluated, and a selection of them is 
eee foe ae eke oe eat 
applications e a 

(orig) ic .). eed (c) 1990 by FIZ. Citation no. 
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a ——— National Uab., TN. 

and molecular dynamics sim- 
Gubane ot balicenie aleign tip enters, dake 18, 
1990-August 16, 1990. 


D. W. Noid. 27 A = 90, a ORNL/FTR-3706 


Contract ACO! 

Sponsored by ba mot Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler participated in planning a new methodolo- 
gy for performing lar dynamics simulation of 
polymers. Current computer polymer dynamics pro- 
grams are either capable of very general calculations 
and are extremely inefficient or are very efficiently writ- 
ten for a particular computer architecture to study a 
specific system. Both of these approaches in- 
volve tremendous efforts in FORTRAN programmi 
A combined effort of computer scientists and cweal 
hope to develop an expert system to produce efficient 
FORTRAN codes for any polymer and be optimized on 
computer architectures ranging from TRANSPUTERS 
to CRAY. The result of this collaboration will be an effi- 
cient way to model polymer 
polymer structure. The subsidiary 
present a seminar at the University of 
discussions with several other departments at Oxford 
University. 
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DE90016871/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Small-angle scattering. Foreign trip report, August 
4, 1990-August 18 

G.D. Wignall. 4 Sep =. ‘17p ORNL/FTR-3726 
Contract AC05-840R21400 

Sponsored by eeuene of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the Eighth International Confer- 
ence on Small Angle —_— (SAS) and presented 
an invited lecture on “Resolution Effects in SAS.” At 
the Post Conference Course on Theory — Practice of 
SAS he presented lectures on “Instrumen 

of Small-Angle Neutron Scattering (SANS) and 
“SANS Applications in Polymer Science.” Finally, he 
visited IC| Chemicals and Polymers, Ltd., for discus- 
sions on the:characterization of industrial polymer sys- 
tems via SAS methods. 
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DE90017144/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Effects of in-plane (piprime) bonding on electron- 
ic transition 


polymers. 
K. F. Ferris, S. M. and A. K. Hanson. Mar 90, 
8p PNL-SA-17230, CONF.891119-138 
Contract ACO6-76RL01830 


Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 


ment of E y, Washington 
Portions of document are illegible in microfiche 
products. 


The electronic structure Date ory and inorganic poly- 
meric systems are well in terms of their mo- 
lecular symmetry, even with the large bond polarity 
shown by such systems as polyphosphazenes. We 
have iormed calculations using the semi-empirical 
CN 1 method to determine the valence electronic 
structure fra seres of model phosphonic and or 
ganic transition s for 
greater than or- 
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N90-25326/1/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Modified Ubbelohde Viscometer with improved Di- 


lution Characteris' 
P. J. Mann, S. Wen, Y. Xiaonan, and W. T. K. 
Stevenson. 1990, 15p NIAR-90-16 me 


A simple modification of the standard Ubbelohde dilu- 
tion viscometer is proposed. This modification consists 
of replacing the commercially supplied dilution reser- 
voir with a siphon tube leading to a much larger custom 
built storage container. Typically, the usual two fold di- 
lution capability of commercial pieces can be in- 
creased to as much as ten or twelve fold without loss 
of accuracy. Examples are presented which illustrate 
how this simplifies and accelerates data acquisition for 
the routine measurement of polymer intrinsic viscosity, 
and in addition, allows for the measurement of such, 
using very small quantities of polymer. The former is 
illustrated through routine measurement of the intrinsic 
viscosity of a thermoplastic polyelectrolyte polymer 
containing 2-hydroxyethy! methacrylate and metha- 
crylic acid; and the latter through an analysis of 
changes in intrinsic viscosity accompanying thermally 
induced chain scission in Phenoxy resin (Union Car- 
bide, poly bisphenol A, 2-hydroxypropylether). 
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N90-26129/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Condensation 


P. M. Her. other. Feb 89, 47p NAS 1.15:103467, 
NASA-TM-103467 


Polyimides to a class of 

lyheterocyclics. Unlike most other 

polymers, polyimides can be prepared a variety of 

inexpensive monomers by several synthetic routes. 

The glass transition and crystalline melt temperature, 

thermooxidative stability, toughness, dielectric con- 
ficient - 


known as 
lh temperature 


stant, of thermal expansion, chemical sta- 
bility, mechanical performance, etc. of polyimides can 
be in certain is versatility 
has permitted development of various forms of po- 

These inciude 7 le matri- 
branes. ’ are both con- 
densation (chain 








property w’ps of poly ’ 
phasis on materials for composite application. 
104 VOL. 91, No. 2 
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N90-26131/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 
Characterization of a Thermally Imidized Soluble 
mide Film. 


P. R. Young, J. R. J. Davis, A. C. Chang, and J. N. 
Richardson. 1989, 24p NAS 1.15:103484, NASA-TM- 


103484 
Contracts NAS1-18000, NAS1-18599 


A soluble aromatic poly(amic acid) film was converted 
to a soluble polyimide by staging at 25 deg intervals to 
325 C and characterized at each interval by several 
analytical methods. The behavior observed was con- 
sistent with an interpretation that a reduction occurred 
in molecular weight of the poly(amic acid) during the 
initial stages of cure before the ultimate molecular 
weight was achieved as a polyimide. This interpreta- 
tion was supported by the results of solution viscosity, 
gel permeation chromat ry low angle laser light 
scattering photometry and infrared spectroscopy anal- 
ysis. The results serve to increase the fundamental un- 


derstanding of how polyimides are thermally formed 

from poly(amic acids). 

Technische Hogeschool E Netherlands) 
' indhoven ( ‘ 

Modelling of Processing of Incompatible oly. 

mer Blends. 

Ph.D. a. 

P. H. M. Elemans. 1989, 218p ETN-90-97211 

Sponsored by Dsm. 


Desired properties of a blend depend on the resulting 
morphology. The parameters governing the blending 
process are studied. A computational model is pro- 
posed for the two important continuous mixers: the 
corotating twin-screw extruder and the co-kneader. 
Detailed studies of deformation and breakup process- 
es of droplets in well defined flow fields can be incor- 
porated in the practical model if the time effects during 
the different stages are taken into account. Several 
non-equilibrium morphologies as obtained blends of 
the model system polyethylene/polystyrene are dis- 
cussed. Stability of morphologies, coupling of model- 
ing, experimental results and conclusions are included. 


103,233 

N90-27921/7/GAR PC A07/MF A01 

Technische Hochschule Darmstadt (Germany, F.R.). 

Struktur und Dynamische wee og ae mae von Kom- 
binierten Seitenketten-Fiues- 

sigkristallen ( re wna namic of 

Combined Main-Chain/ hain 

Liquid Crystalis). 

Ph.D. Thesis. 


B. Endres. 1988, 135p ETN-90-97299 
Text in German. 


Thermodynamic, structural and dynamic properties of 
polymeric liquid crystals are studied. A structure model 
was developed, which explains the results from radio- 
graphic, calorimetric and dielectric experiments due to 
the chain configuration. A differential scanning calo- 
rimeter, goniometer measurements with a Lorentz-po- 
larization correction factor and a plane condensator 
with metal electrodes were used. It is shown that the 
relaxations depend on the flexibility of the main-chain 
and the side-chain thickness and they are checked by 
the phase in which these relaxations appear. It is par- 
ticularly noticed that for this combined system the acti- 
vation energy is lower than for simple side chain poly- 
mers for the side chain relaxations. 
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PB91-112128 Not available NTIS 
National inst. of Standards and Technology (iMSE), 
Gaithersburg, MD. Polymers Div. 

Characterization Branching Architecture 
Through ‘Universal’ Ratios of Polymer Solution 
Final rept. 


1 Douglas, J. Roovers, and K.F, Freed. 1980, 
Pub. in Macromolecules 23, n18 p4168-4180 1990. 
Ce yp et ep ny ny 
en et ey rape 


dimensionless ratios of 
pay mo an of lightly branched polymers, rel- 


ative to those of linear polymers having the same mo- 
lecular weight. Complications associated with hydrody- 
namic solution properties and with the effect of ternary 
interactions are briefly discussed. Dimensionless 
ratios involving the polymer second virial coefficient, 
A2, are also tabulated and compared with theory. 
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PB91-112490 Not available NTIS 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. Polymers Div. 





Shear Induced Phase ior of Poly Blends 
by Small Angle Neutron Scattering. 
Final rept. 


A. |. Nakatani, H. Kim, and C. C. Han. 1990, 6p 
Pub. in Materials Research Society Symposium Pro- 
ceedings, v166 p479-484 1990. 


The phase behavior of polymer blends and solutions 
can be changed dramatically by a flow field using a 
variety of flow geometries. Unlike simple binary fluids 
which require extremely high shear rates to produce 
only small shifts in the phase boundary, polymer phase 
behavior may be influenced by as much as 10 degrees 
with the application of much lower shear rates. Howev- 
er, there is a large body of conflicting data oy 
the nature of these shear effects in polymers. The 
fects of shear on the phase behavior of polymer 
blends by small angle neutron scattering (SANS) are 
reported. Experiments were conducted using a spe- 
cially constructed, concentric cylinder apparatus for in 
situ studies of concentrated solutions and 
meits. Two separate systems will be discussed: (1) a 
blend of polystyrene and polybutadiene; (2) a blend of 
polystyrene and poly(vinyimethylether). Both systems 
exhibit shifts in the phase behavior which indicate 
shear induced mixing in agreement with previous re- 
sults obtained by other techniques. The results will be 
interpreted within the context of existing theories of 
shear induced phase behavior. 
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DE90015410/GAR PC A06/MF A01 
Lawrence Livermore National Lab., CA. 

Evaluation of military field-water quality. Volume 8: 
Performance of Mobile Water-Purification Unit and 
pretreatment com nts of the 600-GPH Reverse 
Osmosis Water- Purification Unit, and consider- 
ation of Reverse Osmosis bypass, potable-water 
disinfection and non ft Ge = og techniques. 
R. E. Selleck, Z. Ungun Chesler, V 

Diyamandoglu, and B. Marinas. May 90, 113p UCRL- 
21008-Vol.8 


Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A Compaen is made between the performances of 
the ern Reverse Osmosis Water Purification Unit 
(ROWPU) operated in the bypass mode and the 
Mobile Water Purification Unit (MWPU, frequently re- 
ferred to as an ERDLATOR because the ey eee 
was developed at the Engineer Research and 

opment Laboratory at Fort Belvoir, VA.) Generally, the 
performance of the MWPU is significantly better than 
the pretreatment units of the ROWPU in terms of re- 
moving both turbidity and pathogenic organisms. It is 
recommended that the practice of bypassing the re- 
verse osmosis (RO) components of the ROWPU be 
avoided unless it can be demonstrated clearly that the 


ganisms 

be operated in the 
that the dose of disinfectant used pore to 
that currently in the field for untreated raw 
water. The analytical methods used to determine total 
dissolved solids (TDS) and residual free chlorine with 
the new Water lity Monitor (WQM) are also re- 
viewed briefly. The limitations of the methods used to 
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calibrate the TDS and free-chlorine probes of the new 
WOM are discussed. 98 refs., 19 figs., 16 tabs. 
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Velocity Distribution in a Gravel-Bed Flume; for 
Steady and Unst Flow. 

T. U. Haizhou, and W. H. Graf. 1988, 15p 

In Its Activities Report of the Hydraulics Research Lab- 
oratory 15 p. 


The velocity distributions in both steady and unsteady 
flows in a gravel-bed flume were measured with micro- 
propellers. It is shown that, for steady flows: the addi- 
tional term Br in the velocity distribution equation is a 
function of both the relative roughness and the Froude 
number, and while the velocity fluctuation V value gets 
its maximum of about 0.1 near the bottom, the maxi- 
mum velocity fluctuation u value is around 1. For un- 
steady flows: in simulation of the hydrographs in natu- 
ral mountain rivers, two hydi ne ome were created and 
each one repeated for more than 100 times in the lab- 
oratory; for an equal water depth, the velocity in the 
rising ranch is generally larger than that in the falling 
branch; the — are analyzed; the friction 
velocity, calculat the St. Venant equation, is 
also Saas in the rising branch and the time lags 
water discharge, the water depth, the verti- 
od wa -— velocity, and the friction velocity are ob- 
served. 
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N90-25957/3/GAR PC A03/MF A01 
National Aeronautics and eal amie 
Hampton, VA. Langley Research 

Overview of the Joint FAA/NASA Aircraft/Ground 
Runway Friction Progra 

Ms a ames Feb 89, 16p NAS 1.15:103486, NASA- 


There is a need for information on runways which may 
become slippery due to various forms and types of 
contaminants. Experience has shown that since the 
beginning of all weather aircraft operations, there have 
been landing and aborted takeoff incidents and/or ac- 
cidents each year where aircraft have either run off the 
end or veered off the shoulder of low friction runways. 
NASA Langley’s Landing and Impact Dynamics 
Branch is involved in several research programs di- 
rected towards obtaining a better understanding of 
how different tire properties interact with varying pave- 
ment surface characteristics to produce acceptable 
performance for aircraft ground handling require- 
ments. One such effort, which was jointly supported by 
not only NASA and the FAA but by several aviation 
industry groups including the Flight Safety Foundation, 
is described 
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PB91-110197/GAR PC A13/MF A13 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Two-Dimensional Two-Phase Elasto-Plastic Seis- 
mic a of Earth Dams. 

Technical rep’ 

ALN. Yiagos. 30 Jun 90, ae NCEER-90-0012 
Grant NSF-ECE-86-075: 

Prepared in psn with Princeton Univ., NJ. 
Dept. of Civil Engineering and Operations Research. 
Sponsored by National Science Foundation, Washing- 
ton, 


In the report a simplified, efficient and cost-effective 
numerical procedure to perform the phenomenological 
elasto-plastic — response analysis of earth dams 
is developed. The procedure is applicable to long 
dams with nearly symmetrical triangular cross sections 
made of homogeneous horizontal oN and accounts 
for the presence of water in the dam material. The 
method is based on a two-dimensional Galerkin formu- 
lation of the equations of motion for the dam material, 
and fully coupled soil skeleton and pore water 

tions are used in the saturated portion of the dam. The 
soil skeleton nonlinear hysteretic response is modeled 
using an effective stress multi-surface elasto-plastic 
constitutive model. The ability of the model to simulate 
the i of liquefaction in a dam is also demon- 
Strated. 


PC A13/MF A13 
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Construction Equipment, Materials, & Supplies 


Technische Hogeschool Deift (Netherlands). 

Van Neerslag tot Rioolinioop in Viak Gebied (From 
Precipitation to Sewer Inflow in Fiatiands). 
Doctoral thesis. 

F. H. M. van de Ven. 31 Oct 89, 296p 

Text in Dutch; summary in English. 


The water management of an urban area is character- 
ized by two F sages for draining precipitation excess. 
Along with via the groundwater, surface 
tow is pv om. Although os an extensive and expensive 

h only a limited part of the pre- 
cipitation i is ; aniniae via the sewers, the system is large 
sized in order to prevent flooding. Until now the stand- 
ards for the design are derived from precipitation data. 
Although one realized that a number of processes in- 
fluence the transformation of precipitation into sewer 
inflow, insufficient knowledge on this aspect was avail- 
able to allow for inclusion in the design procedure. The 
objective of the Hydrologic Research Lelystad - and of 
the final report - is to formulate and to quantify these 
processes and to study the differences between the 
features of the precipitation and the sewer inflow, in 
order to achieve an improvement of the design stand- 
ards and the methods to assess these. 
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N90-26364/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, — Lewis Research Center. 


Appi 

stitutive Model 
S. M. Arnold, H. Q. Tan, and X. Dong. 1990, 17p 
NAS 1.15:103225, E-5641, NASA-TM-103225 
Contract NAG3-872 

Proposed for Feoumauien at the 1990 Winter Annual 
Meeting of Asme, Dallas, TX, 25-30 Nov 1990. 


In applications involving elevated temperatures, the 
derivation of mathematical expressions (constitutive 
equations) describing the material behavior can be 
qu uite time consuming, involved and error-prone. 

herefore intelligent application of symbolic systems 
to faciliate this tedious process can be of significant 
benefit. Presented here is a problem oriented, self 
contained symbolic expert system, named SDICE, 
which is capable of efficiently deriving potential based 
constitutive models in analytical form. This package, 
running under DOE MACSYMA, has the following fea- 
tures: (1) potential differentiation (chain rule), (2) 
tensor computations (utilizing index notation) including 
both algebraic and calculus; (3) efficient solution of 
sparse systems of equations; (4) automatic expression 
substitution and simplification; (5) back substitution of 
invariant and tensorial relations; (6) the ability to form 
the Jacobian and Hessian matrix; and (7) a relational 
data base. Limited aspects of invariant theory were 
also incorporated into SDICE due to the utilization of 
potentials as a starting point and the desire for these 
potentials to be frame invariant (objective). The 
uniqueness of SDICE resides in its ability to manipulate 
expressions in a general yet pre-defined order and 
simplify expressions so as to limit expression growth. 
Results are apa. when applicable, utilizing index 
notation. SDICE was designed to aid and complement 
the human constitutive model developer. A number of 
examples are utilized to illustrate the various features 
contained within SDICE. It is expected that this sym- 
bolic package can and will provide a significant incen- 
tive to the development of new constitutive theories. 
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PB91-104463/GAR PC A04/MF A04 
Arkansas Highway and Transportation Research 
Center, Fayetteville. 

Fines Content of Granular Base Material. 

Final rept. 

S. |. Thornton, and R. P. Elliott. 1988, 69p UAF- 
AHTRC-88-001, FHWA/AR-89/003 

Sponsored by Federal Highway Administration, Little 
Rock, AR. Arkansas Div., and Arkansas State Highway 
and Transportation Dept., Little Rock. 


The influence of aggregate fines content and moisture 
content on the r: shear strength of rhe 
sources from ne ye Arkansas was s' 

rapid shear strength, a dynamic triaxial test, is an indi- 
cator of aggregates’ relative contribution to pavement 
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performance. A pavement with a high shear strength 
pom hemlet penne edie stein onthe ve 
and be more rut resistant. All specimens were com- 
pacted in a split mold using a vibratory force. Tests, 
conducted with a 5 psi chamber pressure, consisted of 
applying an axial load at a rate of two inches per 
second for one second. Conclusions were: Fine 
ee 
ite base material. All material fines 
No. sieve (0.425 mm) affected the strength with 
strength decreasing as fines content increases; Angu- 
lar — have higher rapid shear strength than 
rounded particles. Crushed stone is stronger than 
crushed gravel. Uncrushed gravel is weakest; Base 
material is stronger when density is high and moisture 
content is low. 
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PB91-108381/GAR PC A09/MF AOS 
Transportation Research Board, Washington, DC. 
Chip Seals, Friction Courses, and Asphalt Pave- 


Crayton, K 
Solomon, and N. Solomon. 1990, 187p TRB/TRR- 
1259, TSBNLO-909-08016-2 


Library of Congress catalog card no. 90-6627. 


Contents: Washington State chip seal study; Friction 
courses for moderate — highways; Chip seals for 
high traffic pavements; Improving durability of open- 
graded friction courses; Estimating voids in a double 
chip seal; Correlation between field and laboratory per- 
formance of liquid asphalt-based seal coats; Use of gy- 
ratory testing machine to evaluate shear resistance of 
asphalt paving mixture; Laboratory and field study of 
pavement rutting in Saudi Arabia; Effects of crushed 
particles in asphalt mixtures; Effects of maximum ag- 
gregate size on rutting potential and other pr 
of asphalt-aggregate mixtures; Flow rate as an index of 
shape texture of sands; Characterization of rutting po- 
tential of large-stone asphalt mixes in Kentucky; Influ- 
ence of aggregate on rutting in asphalt concrete pave- 
ments; Design of large-stone asphalt mixes to mini- 
mize rutting; Rut-resistant asphalt concrete aaa in 
Wisconsin; Relationship between permanent deforma- 
tion of asphalt concrete and moisture sensitivity. 
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PB91-110254/GAR PC A03/MF A03 
Virginia Transportation Research Council, Charlottes- 
ville. 

Comparison of Air Void Content Measurements in 
Fresh versus Hardened Concretes. 

Final rept. Aug 88-Mar 90. 

Cc. — Jun 90, 29p VTRC-90-R23, FHWA/VA- 
90/R23 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


The study compares the air content of freshly mixed 
and hardened concretes. At the fresh stage, pressure 
meters (Types A and B) and a volumetric meter were 
used to determine the air content. At the hardened 
stage, the air content was calculated using the linear 
traverse method described in ASTM C 457, which is a 
microscopical procedure. The unit weight and com- 
pressive strength of the concretes were also deter- 
mined. The results show that, at the ranges onenly 
used in the construction of pavements and bridges, the 

air content of fresh concrete measured by pressure 
meters and that determined by the microscopical 
method for essentially the same concrete after hard- 
ening are, for practical purposes, the same. The air 
content obtained by a volumetric meter as normally 
run in the field is generally lower than that obtained for 
the same hardened concretes by the microscopical 
method. The unit weight and compressive strength 
correlate well with the air content. It was also shown 
that adding water to concrete can significantly in- 
crease the air content, as well as the slump. Thus, a 
higher air content in hardened concretes than that indi- 
cated by initial measurements with a pressure meter is 
likely to be present if water is added during placement. 
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PB91-110262/GAR PC A03/MF A03 
Missouri Highway and Transportation Dept., Jefferson 


City. Div. of Materials and Research. 
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EeReenee ot Design Chavastertetion en Conerete 


Mar 90, 25p MCHRP-84-2 
Prepared in cooperation with Federal Highway Admin- 
istration, a MO. Missouri Div. 


The primary objective was to investigate influence of 
cement ary Ay percent air, maximum coarse aggre- 
= size, and percent of total aggregate as sand on 

nce of concrete subjected to freeze-and- 


concrete with these same design factors. Data in the 
report includes durability and expansion of freeze-and- 
thaw a air-void system characteristics, flexural 
strength, and compressive stre in conjunction with 
concrete design factors and fresh concrete character- 
istics. Resistance to freeze-and-thaw increased as 
maximum size of coarse aggregate decreased. Neither 
compressive strength nor flexural strength changed 
with maximum size of coarse aggregate. 


past-14 110270/GAR PC A12/MF A12 
Univ., Gainesville. Dept. of Civil Engineeri 


Florida 
Field and Laboratory Study of Modulus of Ru 
and Permeability of Structural Concretes in ane 


Final rept. Jul 86-Jul 89. 
M. Tia, D. Bloomquist, M. C. K. Yang, P. 
Soongewang, and ind C. A. Meletiou. Aug 90, 258p 
FHWA/FL/DOT/SMO-89/361 
Contract HPR-86-22 

by a Highway Administration, Talla- 
hassee, FL. Florida Div., and Florida State Dept. of 
Transportation, Tallahassee. 


An extensive laboratory study was conducted to evalu- 
ate the effects of various mix parameters and curing 

is on these two properties of structural con- 
cretes used in Florida, and the relationship of other 
concrete strength properties, to these two properties. 
An efficient laboratory test set-up for performing forty 

ility tests simultaneously was developed and 
used in the study. In addition, concrete samples ob- 
tained from six concrete projects in Florida were tested 
to evaluate the differences between the in-service 
concrete and the laboratory-cured concrete. The 
scope of the laboratory study covered three aggregate 
types (a Florida porous limestone, a river gravel, and 
an Alabama dense limestone), three cement types 
(Types |, li and Ill), three water/cement-ratios (0.45, 
0.38 and 0.33), three maximum aggregate sizes (3/8, 
3/4 and 1 inch), two pozzolans (fly ash and silica fume) 
and six curing conditions (steam curing, air curing, 
curing compound and three moist curing conditions). 
The results of the study indicated that water/cement- 
ratio and curing condition are the major factors affect- 
ing the properties of concrete. 


Highway Engineering 
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N90-27728/6/GAR 

Illinois Univ. at Urbana-Champaign. 
yee ae Drai 
J. A. Hare, R. A. Pur, and 
96p DOT/FAA/RD-90/24 


A literature review of the state-of-the-art for airport 
drainage is provided. The literature is reviewed con- 
cerning the climatic parameters which relate to airport 
drainage. A summary of the past practices for both sur- 
face and subsurface drainage for airports is provided 
which describes drainage structures and design proce- 
dures. The components of a subsurface drainage 
system which are applicable to airports are described. 


PC A05/MF A01 


dt Dempsey. Jun 90, 


Post 1 104497/GAR 

'Y and Associates, Inc., ane 
Gost Effective Roadway Dra 
Economic Analysis. 
Final rept. Mar 86-Sep 87. 
4 — and S. Walker. Mar 90, 58p FHWA/RD- 

1 

Contract DTFH61-84-C-00082 
Prepared in cooperation with Bellomo-McGee, Inc., 
Vienna, VA. Sponsored by Federal Highway Adminis- 
tration, McLean, VA. Office of Research, Develop- 
ment, and Technology. 


PC A04/MF A04 
ield, VA. 
nage Design Using 
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A practical method for a the road surface 
rai system design with the theoretic Lowest 
Total Economic Cost (LTEC) is developed. The LTEC 
design determines the design rain which, when used in 
a rational-based design context, will yield the most 
economic choices of gutters, inlets, and laterals con- 
a both construction costs and risk costs. The 

data needed to find the LTEC design rain are: the 
number of rains per year, the design gutter flow, dura- 
tion of average rainfall, runoff coefficient, drainage 
area, inlet and lateral costs, capital recovery factor, 
and a traffic loss coefficient. A nomograph and data 
selection guidance are provided as design aids. Three 
case studies are presented in an appendix. The 
method, based on minimizing traffic delay costs, ap- 
plies to freeways, arterials, and major collectors; local 
streets with low traffic may be excluded. 
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PB91-106054/GAR PC A03/MF A03 
ga Transportation Research Council, Charlottes- 
ville. 

Installation and Performance Evaluation of the 
Wabocrete FMV Joint em for Bridge Decks. 


Final rept. Nov 86-Jan 90. 

M. H. Hilton. Aug 90, 22p VTRC-91-R7 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div. 


A Wabocrete FMV deck expansion joint system 
was installed on the Alternate Route 58 bridge over 
the Clinch River in western Virginia in November 1986. 
The bridge was placed in service in mid-1987. The 
report concerns an installation and performance eval- 
uation of the joint system. It was found that the Wabo- 
crete FMV joint system offers some installation advan- 
tages over preformed joint systems. The blockout area 
of the bridge deck does not have to be as smooth or as 
precisely dimensioned since the joint’s anchorage 
system can be leveled prior to placement of the bond- 
ing material. Installation and future maintenance prob- 
lems involving anchor bolts are eliminated since the 
system relies on bond rather than mechanical anchor- 
ages. After over two years of service, the Wabocrete 
system has performed well. During this period, the joint 
has accommodated all thermal and structural move- 
ments, withstood traffic impacts and remained leak- 
proof. The joint does tend to accumulate debris and 
should be routinely cleaned. 
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PB91-108068/GAR PC A03/MF A03 
California State Dept. of Transportation, Sacramento. 
Div. of New Technology, Transportation Materials and 
Research. 

Structural Value of Bo Ry ane Treated Permeable 
Base and Open Graded Asphalt Concrete. 

Final rept. 1984-89. 

R. L. Moore. Oct 89, 38p REPT-65324-633377, 
FHWA/CA/TL-89/11 

Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


The results of a California Department of Transporta- 
tion study to evaluate the structural Fan pee of as- 
phalt treated permeable base (ATPB) and open 
graded asphalt concrete (OGAC) are presented. Both 
laboratory and field investigations were used to deter- 
mine the stiffness of ATPB and OGAC. The field inves- 
tigation consisted of using Dynaflect deflection meas- 
urements before and after placement of an ATPB layer 
and comparing the percentage change in deflection to 
a section of pavement without ATPB. The results of 
these measurements show that the ATPB has a gravel 
equivalent factor equal to that of a dense graded AC 
pavement. Laboratory testing included both resilient 
modulus and R-value. The results from the resilient 
modulus tests show the modulus to average 141,000 
psi for ATPB and 156,000 psi for OGAC. The results 
from the R-value tests were not used due to the low 
values obtained which were not consistent with the 
conclusions from the resilient modulus tests and the 
Dynaflect deflection measurements. 
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PBS91-108431/GAR PC A12/MF A12 
Transportation Research Board, Washington, DC. 
Measurement of Pavement Surface Condition, 


1990. 
J. B. DuBose. 1990, 267p TRB/TRR-1260, ISBN-0- 
309-05013-8 
Library of Congress catalog card no. 90-6580. 


Partial contents: Collection of pavement inventory 
data for the Illinois Pavement Feedback System; Pave- 





ment distress surveys in the strategic highway re- 


search ram’s long-term pavement performance 
study; Evaluation of the FHWA Profilometer and Rut- 
Measuring (PRORUT) Device in Indiana; SHRP Long- 
Term Pavement Performance Information M 

ment System; Variables affecting the testing of pave- 
ments by the surface waves method; Modulus and 
thickness of the pavement surface layer from SASW 
tests; Criteria for pence pavement imaging Pts 
tems; Visual surface distress in 
pavements: |. Crack luminance; Visual appearance o' 
surface distress in PCC pavements: ll. Crack eine 
Computer-based model of pavement surfaces; Profiles 
of roughness; Evaluation of the siometer as a device 
for measurement of pavement profiles; Design friction 
factors of different countries versus actual pavement 
friction inventories; MODULUS: A microcomputer- 
based backcalculation system; Microcomputer appli- 
cation to determine the load zoning for low-volume 
roads; State-of-the-art pavement instrumentation. 


103,252 


PB91-108498/GAR PC A10/MF A10 
Arizona State Univ., Tempe. Center for Advanced Re- 
search in Transportation. 

Forensic Pavement Analysis. 
Final rept. 
M. De Nicholas. Apr 90, 202p FHWA/AZ-90/322 
Sponsored by Federal oy eae Administration, Phoe- 
nix, AZ. Arizona Div., and Arizona Dept. of Transporta- 
tion, Phoenix. 


The study proposed to use portable weigh-in-motion 
systems to collect sample truck data throughout the 
State of Arizona in lieu of standard loadometer testing. 
The primary purpose of data collection was to sane 
a large quantity of useful data for input into the pave- 
ment mea hg process. It was also anticipated that the 
data would be helpful to state me gey? planners. Origi- 
nally, data were to be collected at thirty sites on the 
Arizona State Highway System. The sites were select- 
ed by knowl le Arizona Department of Trans- 
portation (ADOT) personnel in order to increase the 
probability of obtaining a representative sample of 
truck traffic on Arizona’s highways. Portable WIM De- 
vices were evaluated for various applications and that 
evaluation is contained in the report. 
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PB91-108571/GAR PC A03/MF A03 
Mississippi State Highway Dept., Jackson. Research 
and Development Div. 

Polymerized Asphalt Emulsion. 

Final rept. 

S. Q. Kidd. Jun 90, 34p MSHD-RD-90-67-12 
Sponsored by Federal Highway Administration, Wash- 
ington, DC., and Federal Highway Administration, 
Jackson, MS. Mississippi Div. 


It has been claimed that polymerized asphalt emulsion 
has outstanding characteristics of elasticity, adhesion, 
and cohesion which allows its use in seal coats in high 
speed, high volume roads, such as interstate high- 
ways. Another use would be on a lower cla ition 
road with sharp turns which prevent the use or greatly 
shortens the life of a regular chip seal. Styrelf is a sty- 
rene-butadiene' (vulcanized) binder which was added 
to the base asphalt. Installations varied from an inter- 
state highway with 12,710 average daily traffic (ADT) 

and 25 percent trucks to a rural state highway with 
1,570 ADT and 15 percent trucks. Riffe Petroleum 
Company’ Wry was used in a single installation. It 
had an ADT of 4,050 with 10 percent trucks. Owens- 
Corning Fiber: lass Corporation's product was used in 
a single installation. It had an ADT of 410 with 12 per- 
cent trucks. Polymerized asphalt emulsion that doesn’t 
have the high early adhesion is an inferior product, 
since the need for adhesion is greatest when the sur- 
face is new and tender. 


Soil & Rock Mechanics 
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DE90517064/GAR PC A03/MF A01 


Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 
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compliance ni yoru sareki no doteki kyodo 
sokutei gosa no hyoka hoho. (Method to evaluate 
compliance in dynamic strength tests of 


soils). 
inches 89, — CRIE-U-89040 
n 
U. 58a Sales C Only. Portions of this document are illegible 
in microfiche products. 


Proposed in this study is the method to simply evaluate 
the values of C (sub R) and C (sub RM) which repre- 
sent the amplitude of system compliance and mem- 
brane iance respectively. This method is also 
applicale to undisturbed intact imens, because 
the values of C (sub R) and C (sub RM) are obtained by 
the results of non-destructive tests which are made 
before undrained stre tests. The results of the 
tests by this method which were applied to indoor re- 
constituted specimens and undisturbed intact gravelly 
soil specimens sampled by in-situ oe sampling, 
were as follows: The values of C (sub RM) of indoor 
reconstituted specimens were calculated by the pro- 
posed method, then they were compared with those of 
the results obtained by the other methods for the 
specimens with mean particle size of same grade. As 
the results, it was found that the both values were 
nearly equivalent. The difference in the magnitude of 
the water pressure generated by the distiction with or 
without the treatment of reducing unevenness on the 
side surface of undisturbed intact imens, was able 
to be explained by the difference in the value of C (sub 
R). 18 refs., 20 figs. 
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DE90015372/GAR PC A03/MF A01 
lowa State Univ., Ames. 

isms of coal-water mixture combustion in 
fluidized beds. Technical progress report, March 
16, 1989-June 15, 1990. 
R. c Brown. 1990, 12p DOE/PC/79915-T9 
Contract FG22-87PC79915 
Sponsored by Department A Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The third quarter of work on fuel slurry combustion 
continued on in-situ determination of intrinsic reaction 
rates. Tracer gas tests with CO(sub 2) were performed 
to evaluate the validity of our simple models of reac- 
tion processes, which led to reinterpretation of some 
of our results from the previous quarter. We have com- 
peed our calcination rate data with previously pub- 
ished rates. We also offer an explanation why calcina- 
tion in CWM agglomerates appears to be faster than 
sulfation. Finally, we return to the question of elutria- 
tion of unburned carbon and present results from tests 
with an on-line monitor for unburned carbon. 12 refs., 5 


figs., 3 tabs. 
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DE90016663/GAR PC A03/MF A01 

— National Lab., IL. Energy Systems Div. 
Time-a and instantaneous porosity distri- 

—_ in a fluidized bed with an imme obsta- 


R. W. Lyczkowski, J. X. Bouillard, D. Gidaspow, and 
G. F. Berry. Feb 90, 45p ANL/ESD/TM-4 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Erosion in bubbling fluidized-bed combustors is a seri- 

ous issue that may affect their reliability and econom- 
ics. Available evidence suggests that the key to under- 
je of the cou- 
pled and complex phenomena of solids circulation and 
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bubble motion. A thin, transparent “two-dimensional” 
rectangular fluidized bed with an obstacle served as a 
rough model for a fluidized-bed combustor. This model 
was studied experimentally and computationally, using 
two hydrodynamic equation sets. The computed hy- 
drodynamic results agree reasonably well with experi- 
mental data. Bubble fr ies and sizes compare 
well with those obtained from analyzing a high speed 
motion picture frame-by-frame. Time-averaged porosi- 
ties computed from both models agree with time-aver- 
aged porosity distributions measured with a gamma- 
ray densitometer. The principal differences between 
the data and the computations in this paper result from 

asymmetries present in the experiment and from the 
simplified solids yang — in the hydrodynamic 
models. 53 refs., 26 figs., 7 
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DE$0016760/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Dept. 
of Mechanical Engineeri 

Mechanics 


ing. 
/heat-transfer relation for particulate 
Quarterly 


Progress rept. 

. S. Campbell. Jul 90, HA DOE/PC/88913-T6 
Contract FG22-88PC8891 
Sponsored by Depertnent of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
This investigation was originally intended to investi- 
gate a linkage between the particle pressure and the 
heat transfer behavior in a fluidized bed. This quarter 
we compared the heat transfer behavior of the system 
to the particle pressure. As was anticipated, the com- 
Parison was not very favorable. We have also been 
continuing with the dry shear cell experiments and the 
suspension conductivity shear cell is nearly ready to 
begin operation. 7 refs., 5 figs. 


103,258 
DE90017223/GAR PC A03/MF A01 
Colorado Univ. at Boulder. 

FTIR emission studies of laser pho- 
tofragmentation and chain reactions. oo ym 
report, September 15, 1987: tember 15, 1990. 

S. R. Leone. 1990, 36p DOE/ER/13860-3 

Contract FG02-88ER13860 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Recent progress is described resulting from the past 
three years of DOE sup for studies of combustion- 
related photofragmentation dynamics, energy transfer, 
and reaction processes using a time-resolved Fourier 
transform infrared (FTIR) emission technique. The 
FTIR is coupled to a high repetition rate excimer laser 
which produces radicals by photolysis to obtain novel, 
high resolution measurements on vibrational and rota- 
tional state dynamics. The results are important for the 
study of numerous radical species relevant to combus- 
tion processes. The method has been applied to the 
detailed study of photofragmentation dynamics in sys- 
tems such as acetylene, which produces C(sub 2)H; 

chlorofluoroethylene to study the HF product channel; 

vinyl chloride and dichloroethylene, which pri 

HCI; acetone, which produces and CHisub 3 3); and 
ammonia, which produces NH(sub 2). In addition, we 
have recently demonstrated use of the FTIR technique 
for preliminary studies of energy transfer events under 
near single collision conditions, radical-radical reac- 
tions, and laser-initiated chain reaction processes. 


103,259 

DE90517389/GAR PC A05/MF A01 
Elektrowaerme-inst. e.V., Essen (Germany, F.R.). 
Untersuch von Wirbeibett-Kontakten fuer die 
konduktive Erwaermung. Schiussbericht. (Study 
on fluidized bed contacts for conductive heating. 
Final report). 

20 Feb 89, 83p ETDE-mf-0517389 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products 


The aim of this research project is to determine the 
variables and parameters influencing the contact be- 
haviour of electrically conducting fluidized beds. The 
first part of this final report deals extensively with the 
results of a comprehensive literature study on the 
physical principies of fluidized bed technology. The 
characteristic variables for the description of the physi- 
cal properties of fluidized beds are given. A measuring 
system to determine the variables influencing fluidiza- 
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. The 
acterization of the fluidization state and the resistance 
behaviour of metallic fluids are summarized, critically 
assessed and theoretically interpreted. (orig.). 
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N90-25329/5/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 


K. Steckler, K. Tu, and W. Twilley. Apr 90, 33p DOT/ 
FAA/CT-89/26 
Contract DTFA03-88-A-00020 


A means for calibrating total heat flux gauges using a 
comparative (subattuton) technique was estabished 


saab hdvared eathard ochor Capaite of procicing thi 
levels up to 3.7 W/sq cm, and a precision 
mechanism was constructed. The 


tor was Chumpasbenute by Gee Rementenhe Pryeies ivi 

sion at flux levels in the range 0.8 mW/sq cm to 0.9 W/ 

Over thie range which apene 9 orders of magnitude. As 

over spans 

the radiometer is a highly linear 

device having a self-calibration feature, this accuracy 

is expected to hold up to 4.2 W/sq cm, the upper limit 

peri Although the overall accuracy of calibra- 
tions performed in the new apparatus must still be es- 

tablished, it is expected to be within 3 to 5 percent. 
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N90-26095/1/GAR PC A05/MF A01 
— TechSystems Co., Sacramento, CA. Propul- 
sion Div. 


Deposition Model for - 
a Task 6: Data and For- 
mulation of an Empirical Model. 
~ Report. A Apr. 1989 - May 1990. 

B. Makel, and S. D. Rosenberg. —— 82p NAS 
1 26:169968, KFY-FR, NASA-CR-1 
Contract NAS8-34715 


The formation and deposition of carbon (soot) was 
studied in the Carbon Deposition Model for 
Hydrocarbon Combustion Program. An empiri o> 
model for predicting soot formation and 
po! rocarbon gas generators/ wh chem op was de- 
experimental data required to anchor the 
pron he ver peach yad go guche tay Aceg 
data Gon: wan deta In support of the model develop- 
ment, cold flow mixing experiments using a high i ~ n 
tion density injector were performed. The purpose of 
this investigation was to advance the state-of-the-art in 
LO2/hydrocarbon gas yer es design by developing 
a reliable engineering model of generator oper- 
ation. The model was formulated to account for the 
influences of fluid dynamics, chemical kinetics, and 
gas generator hardware design on soot formation and 
deposition. 
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N90-26275/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Computational Experience with a Three-Dimen- 
sional Rotary E 


Model. 
M. S. Raju, and E. A. Willis. Ho 90, 24p NAS 
1.15:103104, NASA-TM-103104 
Contract NAS3-25266 
Presented at the Joint Symposium on General Aviation 
Systems, Ocean City, NJ, 11-12 Apr 1990; Sponsored 
in part by Aiaa and FAA. 


A new computer code was developed to analyze the 
chemically reactive flow and spray combustion proc- 
esses occurring inside a_ stratified-charge rotary 
engine. Mathematical and numerical details of the new 
code were recently described by the present authors. 
The results are presented of limited, initial computa- 
tional trials as a first step in a long-term assessment/ 
validation process. The engine configuration studied 
was chosen to approximate existing rotary engine flow 
visualization and hot _— test rigs. Typical results in- 
clude: (1) pressure temperature aye on (2) 
torque generated by the nonuniform pressure distribu- 
tion within the chamber, (3) energy release rates, and 
(4) various flow-related phenomena. These are dis- 

cussed and with other predictions reported 
in the literature. The adequacy or need for improve- 
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ment in the spray/combustion models and the need 
for incorporating an appropriate turbulence model are 
also discussed. 


103,263 
N90-26899/6/GAR 
(Order as N90-26896/2/GAR, PC — 


1) 
General Electric Co., Schenectady, NY. 
Flame Extinction in Compressible Fiow. (Abstract 


Only). 
S. M. Correa. Oct 88, 1p 
In Sandia National Labs., Summary of Discussions at 


the Eleventh Meeting of the Sandia Cooperative Group 
= the Aerothermoc istry of Turbulent Combustion 
p21. 


The structure of the compressible pos sep flow at 
the forward point of a cylinder in a uniform stream is 
examined. Such flows are used in the laboratory to 
characterize the structure and stability limits of coun- 
terflow diffusion flames, where the fuel is emitted radi- 
ally from the surface of the cylinder against the uniform 
approach flow. While hydrocarbon fuels are extin- 
guished at relatively low strain rates, corresponding to 
low approach velocities, hydrogen requires much 
larger strain rates for extinction. The corresponding 
approach flow is in the compressible and re- 
quires analysis as such. Solutions and estimates are 

eloped for the cases of subsonic and supersonic 
flow. In particular, a Rayleigh-Janzen expansion of the 
potential function is carried out to six terms, using a 
symbolic manipulation language, and the analytical re- 
sults are differentiated to obtain the strain field in sub- 
sonic flow. Compressibility is shown to decrease the 
strain rate for constant approach velocity and cylinder 
radius. This counter-intuitive result is shown to be a 
near-field phenomenon due to higher-order singulari- 
ties; the strain further upstream is shown to increase. 
Estimates made for the case of supersonic flow indi- 
cate a lower level of strain compared with that in sub- 
sonic compressible flow. These results indicate that 
compressibility of the free stream offers a potential for 
increased flame stability. The conclusions are relevant 
to flame stability in high-speed combustors, such as 
those in supersonic combustion ramjets. 
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N90-26900/2/GAR 
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Stanford Univ., CA. 

Development of Planar Laser-induced Fiuores- 
cence (Plif) Techniques for Supersonic Flows. (Ab- 
stract Only). 

R. K. Hanson. Oct 88, ip 

In Sandia National Labs., Summary of Discussions at 
the Eleventh ssc of the Sandia Cooperative Group 
pt “9 Aerothermochemistry of Turbulent Combustion 
p 22. 


Research to develop 2-d flowfield imaging techniques 
based on planar variations of laser-induced fluores- 
cence is reported. The presentation includes discus- 
sion of: fluorescence models and excitation/detection 
strategies; progress in developing intensified CCD 
cameras; and example results obtained in various 
combusting and nonreacting supersonic flows. Repre- 
sentative planar laser-ind: fluorescence (PLIF) 
images of OH obtained in a small-scale supersonic H2- 
air combustor are shown. The data was obtained in the 
central vertical plane of a supersonic jet of H2 mixing 


in slow-flowing, fuel-lean methane-air combustion 
products. The field imaged is approximately 3 cm x 4 
cm, and the resolution is 240 x 512 pixels. The results 


illustrate the dramatic difference between time-aver- 
aged and instantaneous flame contours. 
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1) 
Vanderbilt Univ., Nashville, TN. Dept. of Mechanical 
and Materials Engineering. 
Raman Scattering Measurements Using UV Ex- 
cimer Lasers. 
23 — Pitz, J. A. Wehrmeyer, and J. M. Bowling. Oct 
In Sandia National Labs., Summary of Discussions at 
the Eleventh Meeting of the Sandia Cooperative Group 
pe oe mistry of Turbulent Combustion 
p 24-33. 


Efficient mixing and combustion are critical issues for 
practical supersonic combustion. Due to the lack of 
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data in supersonic combustion, little is known about 
these basic processes in prototype supersonic com- 
bustors. Finite-rate chemistry effects are particularly 
important. Finite-rate chemistry in a supersonic com- 
bustor can affect the thrust (from slow radical recombi- 
nation), shock positions (through changes in the ratio 
of specific heats) and the combustion efficiency (from 
flame extinction effects). Vibrational Raman scattering 
(VRS) has been used extensively in subsonic hydro- 
gen-fueled flames to obtain time-and-space resolved 
measurements of flow properties. The advantage of 
the VRS probe is that all the major species (H2, H2O, 
O2, and N2), temperature, density, and pressure can 
be determined simultaneously. Each of the molecular 
species luces a Raman spectrum at a unique 
wavelength and the signal related to the flow proper- 
ties. Since the Raman probe measures all the reac- 
tants, products, and temperature, finite-rate chemistry 
effects can be determined. As discussed here, recent- 
ly developed excimer lasers that operate at UV wave- 
lengths can substantially enhance VRS probes for tur- 
bulent supersonic combustion measurement. The ulti- 
mate aim of this UV Raman work is to: (1) Develop a 
UV Raman probe with improved performance over 
conventional visible laser systems; (2) Apply the VRS 
probe to a well defined supersonic combustor such as 
a co-flowing, axisymmetric turbulent hydrogen jet diffu- 
sion flame; and (3) Quantify the effects of finite-rate 
chemistry and compressibility in a supersonic turbulent 
flame. Efforts to attain the first goal are described. 
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) 
Vanderbilt Univ., Nashville, TN. Dept. of Mechanical 
and Materials Engineering. 
Concentration, Temperature, and Density in a Hy- 
drogen-Air Flame by Excimer-iInduced Raman 
Scattering. 
J. A. Wehrmeyer, J. M. Bowling, and R. W. Pitz. Oct 


88, 7p 

Contract NAG1-770 

In Sandia National Labs., Summary of Discussions at 
the Eleventh Meeting of the Sandia Cooperative Group 
ee Canae emistry of Turbulent Combustion 
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Single-pulse, vibrational Raman scattering (VRS) is an 
attractive laser diagnostic for the study of supersonic 
hydrogen-air combustion. The VRS technique gives a 
complete thermodynamic description of the gas mix- 
ture at a point in the reacting flow. Single-pulse, vibra- 
tional Raman scattering can simultaneously provide in- 
dependent measurements of density, temperature, 
and concentration of each major species (H2, H2O, 
O2 and N2) in a hydrogen/air turbulent combustor. 
Also the pressure can be calculated using the ideal 
gas law. However, single-pulse VRS systems in cur- 
rent use for measurement of turbulent combustion 
have a number of shortcomings when applied to su- 
personic flows: (1) slow repetition rate (1 to 5 Hz), (2) 
poor spatial resolution (0.5x0.3x0.3 cu mm), and (3) 
marginal time resolution. Most of these shortcomings 
are due to the use of visible wavelength flash-lamp 
pumped dye lasers. The advent of UV excimer laser 
allows the possibility of dramatic improvements in the 
single-pulse, vibrational Raman scattering. The ex- 
cimer based VRS probe will greatly improve repetition 
rate (100 to 500 Hz), spatial resolution (0.1x0.1x0.1 cu 
mm) and time resolution (30ns). These improvements 
result from the lower divergence of the UV excimer, 
higher repetition rate, and the increased Raman cross- 
sections (15 to 20 times higher) at ultra-violet (UV) 
wavelengths. With this increased capability, single- 
pulse vibrational Raman scattering promises to be an 
ideal non-intrusive probe for the study of hypersonic 
propulsion flows. 
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N90-26906/9/GAR 
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A01) 
+ ce ag (Australia). 
Four-Step Kinetics for Methane and Implications 
for Turbulent Combustion. (Abstract Only). 
R. W. Bilger. Oct 88, 1p 
In Sandia National Labs., Summary of Discussions at 
the Eleventh Meeting of the Sandia Cooperative Group 
bs wy Aerothermochemistry of Turbulent Combustion 
p 43. 


A four-step reduced mechanism for methane, similar 
to that of Peters, has been developed. It has steady 
state relationships for O atom and methyl radical which 


are quite different from those used by Peters for rich 
mixtures. It gives excellent predictions for the structure 
and extinction of counterflow diffusion flames of meth- 
ane over the whole range of flame stretch from a = 2 
to 300 s-1, where a = 2V/R, V = approach air veloci- 
ty, R = cylinder radius. These counterflow laminar 
flames are found to have a reaction zone which re- 
mains broad in mixture fraction terms over this full 
range of stretch. In turbulent flames the criterion for 
flamelet concepts to be valid is that the reaction zone 
thickness be small compared with the Kolmogoroff 
length scale of the turbulence. This can be redefined in 
terms of the conserved scalar or mixture fraction. It is 
found that most turbulent non-premixed flames violate 
the flamelet existence criterion except close to the jet 
nozzle. Distributed reaction zones result. For hydro- 
gen/air flames at high Damkohler number the distribut- 
ed zone structure can be determined dir from 
measurements or numerical simulations that give the 
mixing field in terms of the conserved scalar and its 
dissipation. The structure varies from being flamelet- 
like centered on the stoichiometric isopleth to mimick- 
ing the scalar dissipation field. 
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A01) 
General Electric Co., Schenectady, NY. 
Non-Premixed Turbulent CO/H2 Flames at Local 
Extinction Conditions. (Abstract Only). 
S. M. Correa, and A. Gulati. Oct 88, 1p 
In Sandia National Labs., Summary of Discussions at 
the Eleventh Meeting of the Sandia ative Group 
on the Aerothermochemistry of Turbulent Combustion 
p 44. 


The physical phenomena responsible for the local ex- 
tinction of diffusion flames due to intense turbulence 
are discussed and a computational model for > 
flame under such conditions is presented. In the 
model, combustion chemistry is represented by two- 
body shuffle reactions, taken to be infinitely fast or 
frozen, and three- recombination reactions. The 
scalar dissipation field is examined for critical values 
below which the two-body reactions are assumed to 
be in partial equilibrium and above which they are as- 
sumed to be frozen and the gas therefore unburned. 
The kinetics of the recombination reactions are acti- 
vated for the former fraction of the gas. Implementa- 
tion of this approach in a shear-layer finite-volume 
averaged Navier-Stokes model with k-sigma/assumed 
shape pdf sub-models for turbulence is presented. The 
model is applied to a Re = 15,000 pilot-stabilized CO/ 
H2/N2 jet flame for which laser-based spectroscopic 
data on major species and temperature are oresented. 
The model is shown to be useful for mods ate to high 
Reynolds number diffusion flames. The fuel is chosen 
to maximize the probability of local extinction. 


103,269 
N90-26908/5/GAR 
(Order as N90-26896/2/GAR, PC A03/MF 
1 


A01) 
Sandia Labs., Livermore, CA. 
PDF Modeling of Chemical Nonequilibrium Effects 
in Turbulent Non ixed Jet Flames. 
J. Chen, and W. Kollmann. Oct 88, > 
In Its Summary of Discussions at the Eleventh Meeting 
of the Sandia oy oy Group on the Aerothermo- 
chemistry of Turbulent Combustion p 45. 


A probability density function (PDF) modeling method 
with simplified chemical sub-models has been devel- 
oped to study nonequilibrium chemical effects in turbu- 
lent non-premixed jet flames. One of the major difficul- 
ties in modeling chemical kinetics for turbulent flows 
with traditional moment methods is the well-known clo- 
sure problem for mean chemical source terms. A com- 
monly used approach to overcome this problem is to 
assume an analytical function form for the joint PDF 
among the scalars, and to compute the mean chemical 
source terms by integrating over the allowable domain. 
The obvious shortcoming of this method is that it is 
difficult, often impossible, to rence a certain analyt- 
ical function for the joint PDF. An alternative approach 
is to model the joint PDF directly as suggested by 


Pope. The most salient feature of this method is that in 
the mean transport equation for the joint PDF, the ef- 
fects of chemical reaction do not require modeling. 
The disadvantages of this approach are that modeling 
of molecular mixing is required and that numerical so- 
lutions of the modeled joint PDF transport equation for 
more than two scalars can only be obtained efficiently 





ee se me fe | nf | et 
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by the Monte Carlo simulations. This technique re- 
quires an explicit finite difference representation of the 
equation, and a large number of notional particles to 
represent the statistics accurately. In principle, the 
scalar changes due to chemical reactions could be 
calculated a according to the rate ~~ 

the computation would be a fi 
Saiibanagitinn alanine heeucgamaneite 
models for H2-air combustion, one with a partial equi- 
i i another with a steady state as- 
sumption, is . Studies of these models have led 
to the following conclusions: (1) temperature is not a 
sensitive parameter for model evaluation, (2) radical 
species, especially the H atom, are useful in i ing 
unrealistic results, (3) models with a partial equilibrium 
assumption are incapable of predicting flame extinc- 
tion, (4) the H atom should be treated by its rate equa- 
tion in order to re im int combustion process- 
es, such as ignition delay and extinction. 
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Sandia Labs., Livermore, CA. 
Scalar Dissipation Measurements in the Develop- 
ing Region of a Jet. 

M. Namazian, R. W. Schefer, and J. Kelly. Oct 88, 5p 
In Its Summary of Discussions at the Eleventh Meeting 
of the Sandia Cooperative Group on the Aerothermo- 
chemistry of Turbulent Combustion p 47-51. Previously 
Announced in laa as A89-15038. 


Using instantaneous planar images of CH4 mass frac- 
tion in the developing region of an isothermal jet flow, 
the instantaneous, mean, rms, pdf, and correlations of 
scalar dissipation and a scalar were calculated. The 
mass fraction images were derived form CH4 concen- 
trations which were obtained by simultaneously re- 
cording Raman-scattered light with two cameras ori- 
ented perpendicular to a thin sheet of laser light 
through the axis of the jet. The pdf of dissipa- 
tion on the axis, off-axis, and at the stoichiometric sur- 
face were all found to be lognormally distributed. This 
characteristic allowed the collapse of all pdf values 
onto one point. The values of the parameters which 
define the single plot, lognormal pdf mean, and stand- 
ard deviation are presented and can be used as inputs 
for turbulent combustion models. The data obtained 
the hypothesis that excessive dissipation can 
extinguish flames in the developing region of jets. 
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A02) 
AeroChem Research Labs., Inc., Princeton, NJ. 
Carbon Formation in Flames. 


Carbon in the 
Galaxy: Studies from Earth and Steen p 325-326. 


The formation of incipient carbon in flames can be de- 
scribed by a series of elementary reactions in which 
the precursor of soot is the ion C3H3+, and the major 
building block is acetylene, polyacetylenes, or other 
hydrocarbon fragments which are present in large con- 
centrations. The precursor ion is produced by nonequi- 
librium chemi-ionization reactions, e.g., CH asterisk 
plus C2H2 SF pape C3H3-+ plus e or CH asterisk plus O 
yields CH plus e. The CHO+ rapidly becomes 
C3H3+ through a series of ion-molecule reactions. 
The chemi-ion then adds acetylene in a series of very 
rapid ion-molecule reactions producing larger and 
larger ions. lons isomerize very rapidly to produce aro- 
matic structures overcoming one of the major prob- 
lems with neutr: mechanisms: how to form 
the first carbon ring. As the ions grow, their recombina- 
tion rate coefficients with electrons increase so that 
the eet ions are removed by dissociative recombina- 
tion. These neutral species now continue to grow by 
the addition of more acetylene producing even larger 
neutral species. With increasing size, the rate coeffi- 
cient of electron attachment also increases causing 
the reaction to become important, oe upon the 
temperature. Appreciable concentrations negative 
ions shift the ion removal process to dissociative ion- 
ion recombination, which is orders of magnitude 
slower than ion-electron recombination. As the neutral 
species continue to grow by the addition of acetylene, 
he gradually take on the aspect of particles, i.e., the 

Ik properties of the substance CxHy dominate over 


~~ chemical properties. This change is gradual and 


there is no distinct size at which a large molecule be- 
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comes a particle. Evidence will be presented support- 
ing the above mechanism. All of the ions proposed in 
the mechanism have been observed by mass spectro- 
metric analysis, their concentrations measured, and 
their rates of reaction in the flame environment deter- 
mined ants account for the observed rate 
of formation of carbon 


he 
‘ 27927/4/GAR PC A23/MF A03 


johns Hopkins Univ., Laurel, MD. 


estas Volume 1. 
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Meeting Held in Pasadena, CA, 23-27 Oct. 1989. 


No abstract available. 
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lor 
Technical note (Final). 
R. G. Gann, J. D. Barnes, S. Davis, J. S. Harris, and 
R. H. Harris. Aug 90, 314p NIST/TN-1278 
Contract AF-8: 204 
Also available from Supt. of Docs. as SN003-003- 
03040-6. Sponsored by Air Force Engineering and 
Services Center, Tyndall AFB, FL. Engineering and 


he sigrng of the Montreal Protocol in 1987 demon- 
onal an international consensus that a variety of 
fully a organic chemicals (halocarbons) 


were damaging stratospheric ozone. The current halo- 
queued doeeappecatente, its, or halons, were among the 
chemicals whose production is restricted by the Proto- 


col. The likelihood of major reductions or a total ban on 
pee rit rere pps! emma A 
search for alternative chemicals. No such search has 
been conducted since the late 1940s, when the U.S. 
Army conducted the oe that led ~ —y + Ss ae 
nant halogenated fire suppressa' 1301 
(CF3Br) and 1211 (CF2CIBN. Halon 2402 CoFABr2) is 
in use to a lesser degree, as are halons 1001 and 
1011. a eee in a gov- 
ernment/i program to identify and qualify can- 
didate replacements for halons 1301 and 1211 that will 
satisfy the needs of the major users for existing appli- 
cations. Nine screening procedures have been defined 
for characterizing potential candidates for replacing 


halons, particu 1211 and 1301, now in use for fire 
suppression applications. 
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National Bureau of Standards (NEL), Gaithersburg, 
pee Fire Measurement and Research Div. 
a to Fire Toxicity Data for Hazard 


Final rep’ 
V. eestaanen, B. C. Levin, and R. G. Gann. 1987, 


6p 

See also PB87-128138. 

Pub. in Fire Jnl. 81, n2 p22-23, 27-28, 70-71 Mar/Apr 
87. 


An N model inv a reduced dependence on 


animal testing is oe both for obtaining fire toxici- 
ty data for aren and for premarketing 
screening of sot products and materials. Cur- 


rent toxicity measures rely almost exclusively on 
animal testing. The proposed new approach is based 
on obtaining the time-dependent generation rates of a 
limited number of important toxic species using a suita- 
ble combustion apparatus, such as the Cone Calorim- 
eter. The new approach will not entirely eliminate the 
need for animal testing, since a check-test will still be 
necessary, but it promises to substantially reduce the 
need for animais. 
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National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Thermodynamics Div. 
Monitoring the Fate of Chlorine from MSW Sam- 
through Combustion. Part 2. Combustion 
Studies. 


Final rept. 

E. S. Domaiski, K. L. Churney, A. E. Ledford, S. S. 
Bruce, and-T. J. Buckley. 1986, 14p 

See also PB88-155429. Sponsored by Department of 
Energy, Washington, DC. 
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Pub. in Chemosphere 15, n9-12 p1355-1368 1986. 


Combustion measurements were carried out in a multi- 
kilogram capacity flow calorimeter on and 
—— samples in 100% oxygen and several 
fe) n measurements were 


% (PVC) as part of their composi- 

tion, to study the conditions ae, 
of chlorinated organic compounds as 

bustion products, Qualtate Kentications ofa sign. 

cant variety of chlorinated organic compounds have 

been made. 
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National Inst. of Standards and Technology, Gaithers- 


burg, MD. 
Construction of an ae ca List of Chemicais 
to Initiate the Search for Halon Alternatives. 
Technical note (Final). 


W. M. Pitts, M. R. Nyden, R. G. Gann, W. G. Mallard, 
and W. Tsang. Aug 90, 210p NIST/TN-1279 
Contract AFEL- 89688205 

Also available from Supt. of Docs. as SNO03-003- 
03031-7. Air Force theisenten and 
Services Center, Tyndall AFB, FL. 

Production of the ited fire sup- 


currently-used halogena 
pressants (halons) will be curtailed because of their 
contribution to ay ey ao ozone depletion. The 
report, one of the first efforts toward identifying alter- 
Set of approximately one hundred gases and/or 


covering a range of chemical and physical princi- 
ples thought fo affect flame, ion capability and 
stratospheric ozone ix provides 


halons can decrease stratospheric ozone. 
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TIB/A90-81966/GAR PC E07 
Karlsruhe Univ. (Germany, F.R.). Fakultaet fuer Mas- 
chinenbau. 


Diss. (Dr.-Ing). 
W.E. Klausmann. 10 Jul 89, 145p 
In German. 


For the configuration of modern combustion chambers 
operated with liquid fuels in particular, it is necessary to 
match the atomization of the fuel to the air feed. The 
distribution of pce apie ins Senatiny ay teal nn a 


emissions. This 

work is intended to contribute to matching of the atom 
ization systems, air guidance and the geometry of the 
primary zones or prevaporizing-premixing areas. In 
combustion chambers for modern lormance 


scription of the mixture 
fuel drops in conditions 
bers. The opportunities to utilize the computational 
system developed in the configuration and matching of 
the combustion chamber and atomization 
system are of particular interest. For example, ques- 
tions concerning the moistening of the walls by the 

combustion bers or wo al 
tion in the prevaporization-premixing area should be 
able to be answered. A further focal point of this work 
is to be found in the examination of drop motion and 
vaporization under hot gas Difficulties in 
experimental determination of the local diameter distri- 
butions in hot gas flows were compensated for by a 
new correction method for the scattered light signals 
to the meauring instrument. (orig./AKF). (TIB: DR 
7368.) ore t (c) 1990 by FIZ. Citation no. 
90:081966 
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ae ent vey for Li Life 
Hollow Cathodes: Preliminary 


cathode. 
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Electric & lon Propulsion 


Johns Hopkins Univ., Laurel, MD. 
ision 


D. S. ot and K. L. Strange. 24 May 89, 115p 
NAS 1.26:185920, CPIA-PUBL-528, NASA-CR- 


9-C-0001 
Presented at the Advanced Propulsion Concepts Spe- 
cialist Session, Cleveland, OH, 23-25 May 1989. 


Six papers presented at the Advanced Propulsion 
Concepts Specialist Session held in conjunction with 
the 1989 Joint Army-Navy-NASA-Air Force (JANNAF) 
Propulsion Meeting in Cleveland, OH on 23 to 25 May 
1989 are given. Subjects discussed include advanced 
propulsion concepts, antiproton propulsion, and high 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Geometric Effects in Applied-Field MPD Thrusters. 
R. M. Myers, M. Mantenieks, and J. S. Sovey. 1990, 
20p NAS 1.15:103259, E-5692, NASA-TM-103259 
Presented at the 21st International Electric Propulsion 
Conference, Orlando, FL, 18-20 Jul. 1990; Sponsored 


Three applied-field magnetoplasmadynamic (MPD) 
pegs tries were tested with argon propellant 
ish the influence of electrode geometry on 
Groner performance. The thrust increased approxi- 
mately linearly with anode radius, while the disc 
and electrode fall voltages increased quadratically with 
anode radius. All these parameters increased linearly 
with applied-field strength. Thrust efficiency, on the 
other hand, was not significantly influenced by 
changes in geometry over the operating range studied, 
though both thrust and thermal efficiencies increased 
monotonically with applied field strength. The best per- 
formance, 1820 sec I(sub sp) at 20 percent efficiency, 
was obtained with the 77 radius anode at the high- 
est discharge current (1500 amps) and applied field 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


eport. 
T. R. Verhey, and G. S. Macrae. Ju 9 90, 19p NAS 
1.15:103242, E-5662, NASA-TM- 103242 
Presented at the 21st International Electric Propulsion 
Conference, Orlando, FL, 18-20 Jul. 1990; Cospo 
sored by the Aiaa, Dgir, and Jsass. 


An experimental investigation was initiated to establish 
conditioning procedures for reliable hollow cathode 
operation via the characterization of critical param- 
eters in a representative cathode test facility. From 
vacuum pumpdown rates, it was found that approxi- 
mately 1.5 hours were required to achieve pressure 
levels within 5 percent of the lowest attainable pres- 
sure for this facility, depending on the purge condi- 
tions. The facility atmosphere was determined by a re- 
sidual gas analyzer to be composed of primarily air and 
water vapor. The effects of vacuum pumping and inert 
gas purging were evaluated. A maximum effective 
leakage rate of 2.0 x 10(exp -3)sccm was observed 
and its probable causes were examined. An extended 
test of a 0.64 cm diameter Mo-Re hollow cathode was 
successfully completed. This test ran for 504 hours at 
an emission current of 23.0 amperes and a xenon flow 
rate of 6.1 sccm. Discharge voltage rose continuously 
from 15 to 21 volts over the course of the test. The 
temperature of the cathode body during 
relatively stable at 1160 C. Post-test examination re- 
vealed ion-bombardment texturing of the orifice plate 
to be the only detectable sign of wear on the hollow 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Advanced Propulsion for LEO and GEO Platforms. 
. J. Pi in. 1990, 27p NAS 

1.15: 103228, E-5644, NASA-TM-103228 

Presented at the 21st International Electric Propulsion 

Conference, Orlando, FL, 18-20 Jul. 1990; Cospon- 

sored by Aiaa, Dglr, and Jsass. 


Mission requirements and mass mem applicable to 
specific 


low earth orbit and geostationary earth orbit 
platforms using three ena oe F svat omc 0 Ision sys- 
tems are described. Advanced hypergolic yo ngty 


thrusters and hydrazine arcjets can provide about 

percent additional instrument payload to 14,000 

LEO platforms. By using electric propulsion on a 8, 

kg class GEO platform, mass savings in excess of 15 
percent of the ope ge platform mass are ob- 
tained. Effects of large, advanced technology solar 
arrays and antennas on platform propulsion require- 
ments are also discussed. 


Fuel & Propellant Tanks 


103,282 

N90-26160/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Prediction of the Ullage Gas Thermal S Stratification 
in a Nasp Vehicle Propellant Tank Experimental 
Simulation Using Flow-3D. 

T. L. Hardy, and T. M. Tomsik. Jul 90, 27p NAS 
1.15:103217, E-5629, NASA-TM-103217 


As part of the National Aero-Space Plane (NASP) 
project, the multi-dimensional effects of gravitational 
force, initial tank pressure, initial ullage temperature, 
and heat transfer rate on the 2-D temperature profiles 
were studied. FLOW-3D, a commercial finite difference 
fluid flow model, was used for the evaluation. These 
effects were examined on the basis of previous liquid 
hydrogen experimental data with gaseous hydrogen 
pressurant. FLOW-3D results were compared against 
an existing 1-D model. In addition, the effects of mesh 
size and convergence criteria on the analytical results 
were investigated. estions for future modifica- 
tions and uses of FLOW-3D for modeling of a NASP 
tank are also presented. 


103,283 

N90-26278/3/GAR PC A03/MF A01 
National Aeronautics and ice Administration, 
Cleveland, OH. Lewis Research Center. 

Initial Experimentation on the Nonvented Fill of a 
0.14M3 (5 Ft. 3) Dewar with Nitrogen and Hydro- 


a Chato, M. E. Moran, and T. W. Nyland. Jun 90, 
20p NAS 1.15:103155, E-5517, NASA-TM-103155 
Presented at the 5th Joint Thermophysics and Heat 
Transfer Conference, Seattle, WA, 18-20 Jun 1990; 
Sponsored in part by Aiaa and Asme. 


A series of nonvented fills were performed on a 0.14 

cu m (5 cu ft) stainless steel dewar. Fills were conduct- 

ed with a 120 cone le spray nozzle over a 

of inflow and initial wall temperatures with both 

liquid nitrogen and liquid hydrogen. Fill levels in excess 

of 85 percent liquid were achieved for four out of four 

and two out of five hydrogen tests. Previously 

devel analytical models were compared to the 

test results and shown to have general trend agree- 
ment. 


103,284 

N90-27984/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, yo Lewis Research Center. 

Numerical | investigation of the Thermal Stratifica- 
on in Cryogenic Tanks Subjected to Wall Heat 


C. Lin, and M. H. Hasan. 1990, 20p NAS 

1.15:1031 94, E-5545, NASA-TM-103194 

Presented at the 26th Joint Propulsion Conference, 
Orlando, FL, 16-18 Jul. 1990; Cosponsored by Aiaa, 
Sae, Asme, and Asee. 


The flow pattern and thermal stratification of a cryo- 
genic cylindrical tank are numerically studied. The tank 
sidewall is subjected to either a uniform heat-flux or 
two discrete levels of uniform heat-flux at the upper 
and lower halves of the tank wall. The tank bottom is 
kept at a constant temperature controlled by the heat 
exchanger of a thermodynamic vent system. The tank 


pressure is also assumed constant resulting in a con- 
stant saturation temperature at the interface which is 
higher than the tank bottom temperature. The effects 
of vapor motion and vapor superheat on the mass and 
heat transfer processes at the interface are assumed 
negligible such that the calculations of liquid region 
can be decoupled from the vapor region. Dimension- 
less steady-state conservation equations are solved 
by a finite-difference method. The effects of modified 
Rayleigh number, Prandtl number, tank aspect ratio, 
wall heat-flux parameter, and wall heat-flux distribution 
on the liquid velocity and temperature fields are inves- 
tigated. Also, their effects on the rate of heat transfer 
a the interface and the tank bottom are exam- 
ined. 


Jet & Gas Turbine Engines 


103,285 
N90-25348/5/GAR PC A07/MF A01 
Wichita State Univ., KS. 

— Code for Turbocompound Diesel En- 


ines. 
Final Report. 
= + and A. M. Youssef. Nov 89, 134p IAR- 


A FORTRAN computer code was developed to simu- 
late the performance of a turbocompound two-stroke 
diesel engine. This powerplant offers the potential for 
fuel efficiency combined with high power-to-weight 
ratio, and is being considered for airborne applications 
such as helicopters and drone aircraft. The simulation 
code allows the user to specify engine parameters for 
the diesel core, the turbocharger (in the form of a per- 
formance curve), the bottoming turbine, and the inter- 
cooler. The program runs in two modes. The user runs 
the design mode first, in which specification param- 
eters are set and the code sizes the turbomachinery 
and intercooler. The off-design mode can then be run 
to see how the resulting engine will perform at off- 
design values of ambient conditions, fueling rate, and 
engine speed. The code was developed to run on a 
IBM PC. Graphical interface programs allow the user 
to input parameters on a screen showing the engine 
ccbemnadio. | and to display the simulated performance 
in various graphical formats. 


103,286 
N90-25627/2/GAR PC A03/MF A01 
Loughborough Univ. of Svein bn gersg 
Incorporation of a Multigrid into the Or- 
nal Curvilinear Coordinate _— of the 
Rolls-Royce Pace Computer Program. 
A. Manners. Dec 88, 25p ISBN-0-904947-09-2 


The incorporation of a multigrid scheme into the Rolls- 
Royce PACE computer program is described. PACE is 
a computational fluid dynamics (CFD) program routine- 
ly used by Rolls-Royce to calculate the 3-D, turbulent, 
reacting flow in and around gas turbine combustion 
chambers. Because of the complexity of the flow, it is 
standard practice to use large numbers of grid points in 
attempting to reduce the numerical truncation error to 
an acceptable level. Consequently, each calculation 
requires about a day’s CPU time on a large IBM main- 
frame or several hours on a Cray supercomputer. 
Clearly, a method which reduces the amount of com- 
puter time required for these large calculations would 
pgs accrue large cost savings. Most iterative meth- 

is in CFD programs, such as the SIMPLE scheme 
used in PACE, require increasingly large numbers of 
iterations to reach convergence as the grid is refined. 
A multigrid scheme aims to keep the number of iter- 
ations required to reach convergence essentially inde- 
pendent of the number of grid points. However, since 
the multigrid scheme requires more work (CPU time) 
per iteration, the benefits only occur for relatively fine 
grids. The multigrid method is described. 


103,287 

N90-25985/4/GAR PC A18/MF A03 
von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium). 


Gas Turbine Combustion, Volume 1. 

1990, 407p VKI-LS-1990-02-V-1 

Lecture Series Held in Rhode-Saint-Genese, Belgium, 
19-23 Feb. 1990. 


No abstract available. 


nu- 
ke 
for 
ght 
ns 
ion 
for 
er- 
ler- 
ins 
m- 
ery 


off- 
and 


ser 
ine 
1ce 


Or- 
the 


ilIs- 


r to 


ain- 
iter. 
om- 
duld 
eth- 
me 
s of 


iter- 
\de- 
nce 
me) 
fine 


A03 
aint- 


103,268 
N90-25986/2/GAR 
(Order as N90-25985/4/GAR, PC cnr 


Cranfield Inst. of Tech. o Gee. 
Combustion in the Gas Turbine. Part 1: Combustor 


Types and 
R. Singh. 1990, 9p CIT/SME/VKI/RS/1 


In Vki, Gas Turbine Combustion, Volume 1 9 p. 


The general design and CT ceo of gas turbine 
engines are discussed. The performance requirements 
and the basic design features of a gas turbine combus- 
chamber are summarized. The types —. combus- 
chamber and their relative merits are described 

feasons why tubular chambers are no longer 
for a ine we oh are er 
complex and Pongyr ing needed 

pressor and the chambers and ema the pho a 
and turbine makes tubular type engines both heavier 
and larger in diameter than tubo-annular or annular 
type combustion chambers. The advantages and dis- 
advantages of the tubo-annular and annular type com- 
bustion chambers are presented. Illustrations of these 
combuster types are included. 


UT 


103,289 
N90-25987/0/GAR 
(Order as N90-25985/4/GAR, PC A18/MF 


A03) 
Cranfield Inst. of Tech. (England). 
Serena’ in the Gas Turbine. Part 2: Preliminary 


and Performance. 
RS 1990, 17p CIT/SME/VKI/RS/3 
in Vki, Gas Turbine Combustion, Volume 1 17 p. 


The function and sizing of combustion chamber com- 
ponents is addressed. Ways to determining the rela- 
tive dimensions of diffuser, outer casing, and flame 
tube incorporating primary, intermediate and dilution 
zones are discussed. Formulas and diagrams used in 
calculating the dimensions of these various engine 
components are presented. Flame tube width and 
length are calculated. A detailed study of gas flow in 
the primary, intermediate and dilution zones of the 
flame tube is presented. 


103,290 
N90-25988/8/GAR 
(Order as N90-25985/4/GAR, PC A18/MF 


A03) 
Cranfield Inst. of Big phag: ares 
Son loniton in urbine. Part 3: Fuel Injec- 


‘tion and 8 
RSingh 000, 13p SOIT SME/VKI/RS/4 
in Vki, Gas Turbine Combustion, Volume 1 13 p. 


The basic role of the fuel injector in “4 gas turbine 
engine is summarized. A table compari a. 
ties of different types of fuel injectors a pacanted. 
notion of designing for stability in fuel inj n and 
combustion chamber in is discussed. Engine igni- 
tion, especially high alti relight performance I is dis- 
cussed. The fundamental aspects of the ignition proc- 
ess are listed. Ways of improving ignition performance 
are listed. A table listing solutions to failure to light on 
ground or at altitude is presented. Factors affecting the 
stability of combustion chambers are discussed. 


103,291 
N90-25989/6/GAR 
(Order as N90-25985/4/GAR, PC — 


03) 
onion Inst. of Tech. (England). 
or Cooling 


R. Singh 7990, 78p Ie CIT/SME/VKI/RS/5 
Ze Vki, Gas Turbine Combustion, Volume 1 78 p. 


Heat transfer processes in a gas turbine engine are 
discussed. Internal heat radiation and radiation from 
non luminous gases inside the engine is studied. The 
parts played by H20, CO2 and N2 in the hydrocarbon 
flames are analyzed in detail. Radiation from luminous 
gases produced by the buildup of soot particles in the 
combustion chamber is discussed. When large buildup 
of soot particles occurs, severe radiant heating with its 
attendant problems of liner durability occurs. The influ- 
_—_ of fuel composition on engine temperature is out- 
iT 


103,292 
N90-25990/4/GAR 
(Order as N90-25985/4/GAR, PC — 
3) 


COMBUSTION, ENGINES, & PROPELLANTS 


Cranfield Inst. of Tech. (England). 

Pollutants: Production and Methods of Reduction. 
R. Singh. 1990, 60p CIT/SME/VKI/RS/6 
In Vki, as Turbine Combustion, Volume 1 60 p. 


The various components beg ar ar adigan, ane 
haus are analyzed nes of pecepen peas 
The engine emissions identified as offering the great- 


and temperature on emissions is 
of pollution reduction are presented. 


103,293 
N90-25991/2/GAR 
(Order as N90-25985/4/GAR, PC A18/MF 


A 
Coll. of Science and Technology, London 


Imperial 

(England). 

Subsonic Combustor Flow Modeling: State of the 
Art of CFD Techniques for Reacting and Combust- 


ry 
J. J. Meguirk. 1990, 29p 
In Vki, Gas Turbine Combustion, Volume 1 29 p. 


Gas turbine models of subsonic flows which give rea- 

permed ogee at reasonable computing cost are 
r The ability to handle the complex L prmeat 
of practical combustors, to predict details of internal 
flow structure, and exit temperature pattern factors 
make such models more accurate than those used ten 
years before. Almost all model elements, however, 
need further improvement. The prediction of pollutant 
emissions, and accurate wall temperatures in particu- 

lar, requires combustion model improvement. 


103,294 
N90-25992/0/GAR 
(Order as N90-25985/4/GAR, PC AIS/ME 
03 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Combustor Modeling. 
. Riggins, J. P. Drummond, and M. H. Carpenter. 


1990, 95p 
In Vki, Gas Turbine Combustion, Volume 1 95 p. 


_ pon sa phenomena involved when a supersonic 

chemical reaction are discussed. De- 
toned physical models of convective and diffusive 
mixing, and finite rate chemical reaction in supersonic 
flow are presented. Numerical algorithms used to 
solve the equations governing these processes are in- 
troduced. Computer programs using these algorithms 
are used to analyze the structure of the reacting mixing 
layer. It is concluded that, as in subsonic flow, exother- 
mic heat release in unconfined supersonic flows re- 
tards fuel/air mixing. Non = is shown to be a po- 
tential problem in reduci of supersonic 
as well as subsonic com) aan Techniques for en- 
hancing fuel/air mixing and combustion are 


103,295 
N90-25993/8/GAR 
(Order as N90-25985/4/GAR, PC AIS/ME 


) 
Rouen Univ., _Mont-Saint-Aignan (France). Lab. de 
Thermodynamique. 
Turbulent Combustion Modeling for Turbo-Jet 
Chambers. 


Combustion 
R. Borghi. 1990, — 
In Vki, Gas Turbine Combustion, Volume 1 42 p/ 


The size of the combustion chamber and the operating 
conditions chosen are taken into account in develop- 
ing turbulent combustion models for turbojet engines. 
Premixed and non premixed conditions are discussed 
in terms of their integration in turbulence models. Com- 
putation of flame length and global heat release during 
normal engine operating conditions is shown to be ac- 
curate within 10 to 20 percent provided that one is sure 
of the turbulence values used. The need for improve- 
ment in the prediction of chemical reactions, particu- 
larly the production of pollutants, is called for. 


103,296 
N90-25994/6/GAR 
(Order as N90-25985/4/GAR, PC A18/MF 
03 


) 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Technische 
Verbrennung. 


103,299 
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Chemistry of Combustion Processes. 

J. Warnatz. 1990, 50p 

In Vki, Gas Turbine Combustion, Volume 1 —. _. 
sored by Bmft, Cee, Fonds der Chemischen Industrie 

and Max-Buchner-Stiftung. 


combustion 
chemistry of turbulent combustion is discussed. 
103,297 
N90-25996/1/GAR 
(Order as N90-25995/3/GAR, PC — 


+ a ran Research Center, East Hartford, 


J. B. K nedy, 18 1990, 90p 

‘en 

inVki Gest urbine Combustion, Volume 2 90 p. 

A historical ind of combustion instrumentation 
oniben video core patterna- 
pr ” cal * , 

tion, and other instrumentation used in engine testing 
are described. 


use is identified as one of the causes of engine devel- 
opment cost and time run-overs. 


103,298 
N90-25997/9/GAR 
(Order as N90-25995/3/GAR, PC — 


yer Technologies Research Center, East Hartford, 


Subsonic Combustor T 
W. T. Peschke. 1990, 75p 
In Vki, Gas Turbine Combustion, Volume 2 75 p. 


The development of a subsonic carbon slurry fuelled 
one Sateng anal 2 Senee. Se. Oa 


sizer based on the Fraunhofer light diffraction theory. 

ps spray patterns are documented by photographs 
ing stroboscopic illumination with a twenty probe 

peineenatas vale. Three commercial 4 

jectors are tested. Flow visualization, flame 

and stabilization, enh eeenpernanas aes 


The instrumentation used in the ests is de- 
scribed. The test results and lessons from the 
ramburner testing are outlined. 

103,299 

N90-25998/7/GAR 


(Order as N90-25995/3/GAR, PC A12/MF 
aan Technologies Research Center, East Hartford, 
Supersonic Combustor Testing. 

W. T. Peschke. 1990, 104p 
In Vki, Gas Turbine Combustion, Volume 2 104 p. 


The eee aa scramjet development efforts 
is described. V trou nine Peron svat de 





diagnos- 
are discussed in 
detail. Key issues facing further development efforts 
are summarized. 
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103,300 
N90-25999/5/GAR PC A03/MF A01 
Rolls-Royce mk oo (England). 

Application of High Performance Metals in Gas 
Turbine Foal 

P. J. Postans. c17 Oct 89, 15p PNR90640, ETN-90- 
97145 

Presented at the Metals Fight Back, London, England, 
17 Oct. 1989. 


The development and application of two high perform- 
ance gas turbine engine materials, Iml834 and Udimet 
720 are described. These typify current approaches to 
alloy and microstructural development, component 
design, manufacture and life assessment. They illus- 
trate how metals continue to expand their applications. 
Im1834 is a titanium alloy designed to operate at 600 C 
continuously with short excursions to 650 C, and is 
aimed at disc and blade operations in high perform- 
ance compressors. Udimet 720 is a high strength 675 
to 700 C capability nickel superalloy developed for 
high performance turbine discs. Material properties in- 
cluding tensile and creep strengths are described. 


103,301 
N90-26009/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Hot Gas Ingestion Characteristics and Flow Visual- 
ization of a Vectored Thrust STOVL Concept. 

A. L. Johns, G. H. Neiner, T. J. Bencic, J. D. Flood, 
and K. C. Amuedo. 1990, 22p NAS 1. 15:103212, E- 
5623, NASA-TM-103212 

Presented at the International Powered Lift Confer- 
ence, London, England, 29-31 Aug. 1990; Sponsored 
by Royal Aeronautical Society. 


A 9.2 percent scale short takeoff and vertical landing 
(STOVL) hot gas ingestion model was designed and 
built by McDonnell Douglas Corporation (MCAIR) and 
tested in the NASA Lewis Research Center 9- by 15- 
Foot Low Speed Wind Tunnel (LSWT). Hot gas inges- 
tion, the entrainment of heated engine exhaust into the 
inlet flow field, is a key development issue for ad- 
vanced short takeoff and vertical landing aircraft. The 
Phase 1 test program, conducted by NASA Lewis and 
McDonnell Douglas Corporation, evaluated the hot in- 
gestion phenomena and control techniques and Phase 
2 test program which was conducted by NASA Lewis 
are both reported. The Phase 2 program was conduct- 
ed at exhaust nozzles temperatures up to 1460 R and 
utilized a sheet laser system for flow visualization of 
the model flow field in and out of ground effects. Hot 
gas ingestion levels were measured for the several for- 
ward nozzle splay configurations and with flow con- 
trol/lift improvement devices which reduced the hot 
gas ingestion. The model support system had four de- 
grees of freedom, heated high pressure air for nozzle 
flow, and a suction system exhaust for inlet flow. The 
headwind (freestream) velocity for Phase 1 was varied 
from 8 to 90 kn, with primary data taken in the 8 to 23 
kn headwind velocity range. Phase 2 headwind veloci- 
ty varied from 10 to 23 kn. Results of both Phase 1 and 
2 are presented. A description of the model, facility, a 
new model support system, and a sheet laser illumina- 
tion system are also provided. Results are presented 
over a range of main landing gear height (model 
height) above the ground plane at a 10 kn headwind 
velocity. The results contain the compressor face 
pressure and temperature distortions, total pressure 
recovery, compressor face temperature rise, and the 
environmental effects of the hot gas. The environmen- 
tal effects include the ground plane temperature and 
pressure distributions, model airframe heating, and the 
location of the ground flow separation. Results from 
the sheet laser flow visualization test are also shown. 


103,302 
N90-26094/4/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 

ye yon Reacting Internal Flow Fields. 
mond. 1989, 82p NAS 1.15:103480, 

NASA-TM-103480 


The national program to develop a trans-atmospheric 
vehicle has kindled a renewed interest in the modeling 
of supersonic reacting flows. A supersonic combustion 
ramjet, or scramjet, has been proposed to provide the 
propulsion system for this vehicle. The development of 
computational techniques for modeling supersonic re- 
acting flow fields, and the application of these tech- 
niques to an increasingly difficult set of combustion 
problems are studied. Since the scramjet problem has 
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been largely responsible for motivating this computa- 
tional work, a brief history is given of hypersonic vehi- 
cles and their propulsion systems. A discussion is also 
given of some early modeling efforts applied to high 
speed reacting flows. Current activities to develop ac- 
curate and efficient algorithms and improved physical 
models for modeling supersonic combustion is then 
discussed. Some new problems where computer 
codes based on these algorithms and models are 
being applied are described. 


103,303 
N90-26170/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Critical Evaluation of Jet-a Spray Combustion 
Using Propane Chemical Kinetics in Gas Turbine 
Combustion Simulated by KIVA-2. 

H. L. Nguyen, and S. Ying. Jul 90, 21p NAS 
1.15:103173, E-5551, NASA-TM-103173 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, FL, 16-18 Jul 1990; Sponsored in Part by 
Aiaa, Sae, Asme, and Asee. 


Jet-A spray combustion has been evaluated in gas tur- 
bine combustion with the use of propane chemical ki- 
netics as the first approximation for the chemical reac- 
tions. Here, the numerical solutions are obtained by 
using the KIVA-2 computer code. The KIVA-2 code is 
the most developed of the available multidimensional 
combustion computer programs for application of the 
in-cylinder combustion dynamics of internal combus- 
tion engines. The released version of KIVA-2 assumes 
that 12 chemical species are present; the code uses 
an Arrhenius kinetic-controlled combustion model gov- 
erned by a four-step global chemical reaction and six 
equilibrium reactions. Researchers efforts involve the 
addition of Jet-A thermophysical properties and the im- 
plementation of detailed reaction mechanisms for pro- 
pane oxidation. Three different detailed reaction 
mechanism models are considered. The first model 
consists of 131 reactions and 45 species. This is con- 
sidered as the full mechanism which is developed 
through the study of chemical kinetics of propane com- 
bustion in an enclosed chamber. The full mechanism is 
evaluated by comparing calculated ignition delay times 
with available shock tube data. However, these de- 
tailed reactions occupy too much computer memory 
and CPU time for the computation. Therefore, it only 
serves as a benchmark case by which to evaluate 
other simplified models. Two possible simplified 
models were tested in the existing computer code 
KIVA-2 for the same conditions as used with the full 
mechanism. One model is obtained through a sensitivi- 
ty analysis using LSENS, the general kinetics and sen- 
sitivity analysis program code of D. A. Bittker and K. 
Radhakrishnan. This model consists of 45 chemical re- 
actions and 27 species. The other model is based on 
the work published by C. K. Westbrook and F. L. Dryer. 


103,304 
N90-26291/6/GAR PC A03/MF A01 
Alfa Romeo S.p.A., Naples (italy). 

Computational Fluid Dynamics 3-D Analysis for 
Advanced Transonic Turbine Design. 

S. Colantuoni, A. Colella, and G. Santoriello. 1989, 
28p ETN-90-97282 

Presented at 15TH European Rotorcraft Forum, Am- 
sterdam, Netherlands, 12-15 Sep. 1989. 


An overview of the most significant applications of the 
computational fluid dynamics three-dimensional invis- 
cid method to the analysis of an existing transonic tur- 
bine stage is presented. The comparison between nu- 
merical results and the first experimental detailed 
measurements are discussed. The flowfield in the exit 
plane, obtained by a laser anemometry system on a 
cold air turbine rig, is analyzed. 


103,305 
N90-26355/9/GAR PC A13/MF A02 
General Electric Co., Cincinnati, OH. 

Elevated Temperature Crack Growth. 

Final Report. 

K. S. Kim, R. H. Vanstone, S. N. Malik, and J. H. 
Laflen. Nov 88, 293p NAS 1.26:182247, R89AEB- 
325, NASA-CR-182247 

Contract NAS3-23940 


A study was performed to examine the applicability of 
path-independent (P-I) integrals to crack growth prob- 
lems in hot section components of gas turbine aircraft 
engines. Alloy 718 was used and the experimental pa- 
rameters included combined temperature and strain 
cycling, thermal gradients, elastic-plastic strain levels, 


and mean strains. A literature review was conducted of 
proposed P-| integrals, and those capable of a ing 
hot section component problems were selected and 
programmed into the postprocessor of a finite element 
code. Detailed elastic-plastic finite element analyses 
were conducted to simulate crack growth and crack 
closure of the test specimen, and to evaluate the P-! 
integrals. It was shown that the selected P-I| integrals 
are very effective for predicting crack growth for iso- 
thermal conditions. 


103,306 
N90-26637/0/GAR PC A03/MF A01 
Rolls-Royce Ltd., Derby (England). 

Bringing Aircraft Noise Testing down to Earth. 

M. J. T. Smith. c21 Apr 89, 20p PNR90642, ETN-90- 
97146 

Presented at the 1989 European Propulsion Forum on 
Modern Techniques and Development of Engine Com- 
ponent Testing: Bringing Aircraft Noise Testing down 
to Earth, Bath, England, 19-21 Apr. 1989. 


Specifications and a description of the noise test facili- 
ty at Hucknall (United Kingdom) are presented. The fa- 
cility was constructed to allow a 35 KN (80,000 Ib) 
thrust class engine to be tested and the structure ca- 
pable of development to take 50 KN. The acoustic 
data collection system is described and its benefits 
outlined. Considerations to the local environment are 
outlined and the construction, experience and status 
are discussed. The concept of test bed rotatability im- 
proved the window of test opportunity three to fourfold 
and the use of digital techniques allows a full engine 
test of about 10 stabilized power conditions to be com- 
pleted within one hour. Analysis is subsequently car- 
ried out overnight and real time data is available on line 
at the time of test. 


103,307 
N90-26897/0/GAR 
(Order as N90-26896/2/GAR, PC A03/MF 


A01) 
Johns Hopkins Univ., Laurel, MD 
Ramjet and Ramrocket Propulsion Systems for 
Missiles. (Abstract Only). 
F. S. Billig. Oct 88, 1p 
In Sandia National Labs., Summary of Discussions at 
the Eleventh ace | of the Sandia Cooperative Group 
= the Aerothermochemistry of Turbulent Combustion 
pg. 


A terse look at the requirements for high-speed long- 
endurance missiles and the virtues of airbreathing pro- 
pulsion is presented to support arguments for develop- 
ing ramjets that employ supersonic combustion. A 
review of general classes of inlet configurations leads 
to the selection of multiple inward turning scoop (I TS) 
configurations to serve as the basis for engine cycle 
analysis. A fixed geometry ITS inlet is shown not only 
to have an attractive performance potential, but to be 
quite versatile for use in a variety of engine configura- 
tions. When it is designed to have full air capture at a 
flight Mach number M sub o somewhat below the 
cruise Mach number, it can produce high pressure re- 
covery over a wide M sub o range with high air capture 
during climbout at low angle of attack alpha as well as 
during cruise at near optimal alpha. The geometry of a 
family of ITS inlets is examined to determine optimal 
configurations for various constraints and to provide 
quantitative values for the flow properties for entering 
the combustor analysis. A flow model for the combus- 
tion process that includes the major features that have 
been observed in experiments serves as the basis for 
determining the pressure rise in the shock train that 
precedes combustion and the conditions at the com- 
bustor exit. Calculations for simplified frictionless flow 
with constant specific heats show that: (1) the com- 
bustor area ratio is set by the acceleration require- 
ments at the end of boost; (2) the combustor operates 
in a subsonic mode at low M sub o and in a supersonic 
mode at high M sub o, and (3) optimal performance 
occurs when the combustor inlet conditions corre- 
spond to moderate inlet contractions ratios. Computer 
values for the net engine force coefficient show that 
forebody drag must also be considered to determine 
the optimal overall engine configuration. 


103,308 
N90-26898/8/GAR 
(Order as N90-26896/2/GAR, PC — 


National Aeronautics and Space Administration, 


_ Hampton, VA. Langley Research Center. 
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epene ct Speman Reacting Flow Fields. 
J. P. Drum , and H. S. Mukunda. Oct 88, 11p 


In Sandia National ee Pg wre of Discussions at 

leven’ Sandia Cooperative Group 
* he Aerothermoc! oat of Turbulent Combustion 
p k 


A detailed understanding of the scramjet combustor 
flow field is critical to the achievement of a successful 
design. Even though the combustor flow field is quite 
, it can be realistically viewed as a collection 
of spatially aye and reacting supersonic mixing 
layers that are initially discrete, that ultimately 
merge into larger more complex zones. These mixing 
layers begin downstream of a set of fuel injectors that 
introduce hydrogen in both a parallel and 
transverse direction into a supersonic air stream enter- 
ing from the engine inlet. The behavior of the initial por- 
tion of the combustor flow, in the mixing layers near 
the fuel inj , appears to be most critical, since this 
is where the mechanism for efficient high speed mixing 
must be established to achieve the required degree of 
combustion downstream. Because of the structure of 
ee een eee a 
= supersonic, spatially developing and reacting 
layer serves as an excellent physical model for 
the om flow field. Even h this reacting mixing 
layer flow is metrically simple, it can still be made 
to retain all of the fluid mechanical and chemical com- 
plexities present in the actual combustor flow field. 


103,309 
Rolie atid Derby (England). 
t ai 
Effective T ng 


S. C. Miller. ot Sop 88. 24p PNR90664, ETN-90- 


97150 
Previously Announced in laa as A90-17447. anene 
at 9TH Isabe, Athens, Greece, 4-9 Sep. 198 


With relation to advanced technology for gas turbines, 
the overall process of product definition and develop- 
ment, concentrating particularly on the integration of 
activities between pecgnenne design and manufactur- 
ing, is surveyed. The development of new philosophies 
in each of these spheres of activity is concluded to be 
cost effective technology and to make a highly signifi- 
cant contribution to the competitiveness and profitabil- 
ity of the industry. 


PC A03/MF A01 


103,310 
N90-27722/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

er Code for Predicting Coolant Flow and 
Heat Transfer in Turbomachinery. 
PL Meltner. Sep 90, 41p NAS 1.60:2985, NASA- 
Contract DA PROJ. 1L1-61102-AH-45 
Prepared in Cooperation with Army Aviation Systems 
Command, Cleveland, OH. 


A computer code was developed to analyze any turbo- 
machinery coolant flow that consist of a 
single flow passage with a unique inlet and exit. Flow 
can be bled off for days impingement cooling, and a 
flow bypass can be in which coolant flow is 
taken off at one point in the flow channel and reintro- 
duced at a point farther downstream in the same chan- 
nel. The user may either choose the coolant flow rate 
or let the program determine the flow rate from speci- 
fied inlet and exit conditions. The computer code inte- 
grates the 1-D momentum and energy equations along 
a defined flow path and calculates the coolant’s flow 
rate, temperature, pressure, and velocity and the heat 
transfer coefficients along the passage. The equations 
account for area change, mass addition or subtraction, 
pumping, friction, and heat transfer. 


103,311 
N90-27931/6/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 


03) 
ee State Univ., Sacramento. Dept. of Mechani- 


cal Engineering. 
ition of the Combustion Distribution in a 
id-Fuel Ramjet. 
. H. Reardon, and R. J. Clifford. Oct 89, 10p 
In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 393-402. 


A numerical investigation of the steady-state flow in a 
liquid-fuel ramjet combustor was conducted. A coaxial 


. dump combustor was considered that is similar to the 


apparatus used in the experimental program conduct- 
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ed at the Air Force Wright Aeronautical Laboratories 
(AFWAL). Fuel is injected through orifices in the inlet 
tube wall upstream of the dump plane. Calculation of 
the axial combustion distribution involved three steps: 
prediction of the mean drop size and spatial distribu- 
tion of the liquid drops, numerical calculation of the 
mean flow field, and integration across the combustor 
cross-section to determine the mean temperature as a 
function of distance from the dump plane. The atom- 
ization of the fuel injection streams was calculated on 
the basis of earlier analyses by Mayer and Adelberg. A 
computer program was written to calculate the mean 
drop size, the droplet formation rate, and the trajectory 
of the liquid stream. The flow field in the combustor, 
assu to be axisymmetric, was determined using 
the FLUENT computer code. A uniform air flow in the 
inlet duct was assumed. The fuel spray was represent- 
ed by ten droplet sources in the inlet duct along the 
calculated liquid stream trajectory. The output from the 
FLUENT program included profiles of temperature, ve- 
locity, and concentrations of reactants and products at 
uniformly distributed locations along the length of the 
combustor. The temperature profiles were integrated 
over the combustor cross-section to obtain a longitudi- 
nal distribution of the mass-mean temperature. From 
this distribution, the correspond a distribution of com- 
bustion efficiency was determined and compared with 
the AFWAL experimental data. Good agreement was 
obtained. This procedure will allow the estimation of 
the total combustion time lag, which is useful in the 
analysis of very-low-frequency combustion instability 
a — engines, but for which experimental data are 
jacking. 


103,312 


N90-27932/4/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 


A03) 
California State Univ., Sacramento. Dept. of Mechani- 
cal Engineering. 
Entropy Wave Instability in Compact Ramjets. 
L. Bauwens, and J. W. Daily. Oct 89, 10p 
In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 403-412. 


A stability analysis is presented, for a ramjet combus- 
tor which was extensively investigated experimentally. 
The Mach number is low, pressure oscillations are 
large, and frequencies are lower than acoustics. The 
flame periodically reaches the exhaust nozzle. The 
data are consistent with a slow modulation of the total 
mass of mixture in the system. This oscillation inter- 
feres with the entropy of the fluid. A linear and nonlin- 
ear stability analysis is developed for this bulk/entropy 
mode. Results show it to be unstable provided the 
burning rate decreases sufficiently strongly with in- 
creasing combustor inlet velocity. 


103,313 


N90-27933/2/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 
A 


03) 
Naval Postgraduate School, Monterey, CA. 
Investigation of Solid-Fuel, Dual-Mode Combus- 
tion Ramjets. 
C. Vaught, M. Witt, D. Netzer, and A. Gany. Oct 89, 
17 


p 

Contract N60530-87-WR-30009 

In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 413-429. 


An investigation into the —— of using a solid fuel, 
dual-combustion mode ramjet (DMRJ) in high Mach 
number vehicles (i.e., tactical missiles) was conducted 
to determine the regimes where this propulsion plant 
—_ be superior to a conventional solid fuel ramjet 
(SFRJ). The analysis showed that at Mach 6 and 
80,000 feet, with a combustion efficiency of 90 per- 
cent, the DMRJ performance can exceed that of the 
SFRJ by as much as 20 percent at near stoichiometric 
overall fuel-to-air ratios, neglecting mixing losses in the 
supersonic combustor. It also appears that the com- 
bustion efficiency must be greater than 70 percent in 
order for the DMRJ to outperform the conventional 
SFRJ. Chemical kinetics considerations revealed that 
the dual-mode configuration enables the efficient use 
of solid hydrocarbon fuels due to the existence of 
highly reactive species in the supersonic chamber, 
after the completion of the initial slow reaction stages 
in the subsonic gas generator. Preliminary laboratory 
tests demonstrated the operation of such a DMRJ 
system, including the establishment of sustained com- 
bustion in the supersonic chamber. 


103,315 
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103,314 
N90-27934/0/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 
A 


03) 
cane Technologies Research Center, East Hartford, 
Hao Tests. 1g 
rw. W. Kay. Oct 89, 9p 
Contract NAS1-17794 
In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 431-439. 


Technology is being poe gen an gle ong 
fueled engine be mere | as a scramjet over the flight 


Mach number range from 5.6 to 7. A series of connect- 
ed-pipe tests were | 0 define scram) ne ae 
bustor design criteria the United Technol- 


applicable to 
ogies Research Center (UTRC) engine concept which 
modular combustor 


comprises a pair of 
underslung on a supersonic/hypersonic missile. The 


tor entrance conditions simulating the intended flight 
regime. The applicability of the two-dimensional test 
randie toibun eoapmansbteengiuntocneusedeey aii 
taining a proper simulation of combustor entrance con- 
ditions and preserving the scale in the 
two-dimensional test configuration. An air-breathing 
pilot was developed and tested to evaluate flame sta- 
bilization and flame propagation characteristics. A pilot 
configuration was developed that operated stably, with 
minimal flow spilla = at exhaust stagnation tempera- 
tures as high as 4500 R with ethylene fuel. It was dem- 
onstrated that the pilot promotes efficient combustion 
of either gaseous ethylene or preheated liquid Jet-A 
(JP-5) when they are injected into the supersonic 
mainstream flow as primary fuels. For the tests with 
Jet-A fuel, the fuel was heated in an array of internal 
cooling passages within the pilot walls to a thermody- 
namic condition such that it would flash-vaporize upon 
injection into the mainstream flow. The idea of using 
the air-breathing pilot and distributed primary and sec- 
ondary fuel injectors to achieve efficient supersonic 
combustion over a wide range of equivalence ratios 
was also experimentally demonstrated during the pro- 
gram. ~ staged fuel een tests with —- 
high secondary fuel combustion efficien- 

cies were achieved and smooth transitions from fully 
supersonic to dual mode (supersonic/subsonic) oper- 
ation were demonstrated at high overall equivalence 
ratios. 


103,315 
N90-27935/7/GAR 
(Order as N90-27927/4/GAR, PC — 
) 


M.L. Energia, Inc., Princton, NJ. 
Photo-Sensitized Ignition 


of “+ > -g aan 
Mixtures for Hypersonic Vv 
M. Lavid, A. T. Poulos, and J. G. Stevens. Oct 89, 


22p 

Contract NAS2-12782 

In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 441-462. 


An approach toward improving supersonic ignition and 
combustion efficiency was ees u a feasi- 
bility program with NASA-Ames. idea is to selec- 
tively irradiate targetted species in the combustion 
zone. The ensuing photodissociation reactions 
produce highly reactive radicals which modify the gas 
phase kinetics. The overall objective of this Bord 
was to demonstrate photosensitized ignition of H2/O02 
mixtures, and to gain a preliminary understanding of 
the ignition mechanism, especially as it pertains to the 
concept of supersonic combustion. To this end, a 
series of experiments were performed with a model 
sensitizer, NO2. At suba’ ic pressures and 
moderate temperatures (above 100 F), mixtures of 
H2/02/NO2 are ignitable by a pulsed eximer laser at 
308 nm, 115 to 200 mJ. Ignitability was found to be a 
function of NO2 pressure, temperature, laser energy 
per pulse, and laser lens focal length (fluence at focal 
volume). Mixtures could not be ignited in the absence 
of the sensitizer. While increasing temperature im- 
proved sensitized ignition in the temperature 
range, a retarding effect was observed at the highest 
temperatures. To more thoroughly understand these 
thermal effects, the UV-Vis and IR spectra of NO2 and 
H2/02/NO2 mixtures were studied over the tempera- 
ture range 70 to 900 F. Initially, increasing temperature 
shifts the N204 in a reversible reaction to 2 NO2 equi- 
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librium toward NO2, favoring photochemical ignition. 
However, at still higher temperature, NO2 converts to 

non-absorbing NO + 1/2 O02, thus preventing photo- 
sensitized ignition. 


103,316 
N90-28112/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Reliability Analysis of a Structural Ceramic Com- 
bustion Chamber. 

J. A. Salem, J. M. Manderscheid, M. R. Freedman, 
and J. P. Gyekenyesi. Aug 90, 23p NAS 
1.15:103264, E-5699, NASA-TM-103264 

Proposed for Presentation at the 36th International 
Gas Turbine and Aeroengine Congress and Exposi- 
tion, Orlando, FL, 3-6 Jun. 1991; Sponsored by Asme. 


The Weibull modulus, fracture toughness and thermal 
properties of a silicon nitride material used to make a 
= turbine combustor were experimentally measured. 

e location and nature of failure origins resulting from 
bend tests were determined with fractographic analy- 
sis. The measured Weibull parameters were used 
along with thermal and stress analysis to determine 
failure probabilities of the combustor with the CARES 
design code. The effect of data censoring, FEM mesh 
refinement, and fracture criterion were considered in 
the analysis. 


103,317 
TIB/B90-8 1986/GAR PC E07 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Luftfahrtan- 


Hoehenpruefstand fuer Turboflugtriebwerke. (Alti- 
tude test bed for turbine engines). 

1987, 24p Rept no. ILA-87-A-02 

In German. 


The report describes the altitude test bed facility for 
turbine engines. The only altitude test bed for turbo- 
engines in Germany is predominantly intended to 
serve the testing requirements of industry and govern- 
mental organizations outside the universities. The fa- 
cility was designed for engines up to a size of approx. 
70 kg/s ea throughput at ground level, includ- 
ing afterburners. The facllty was converted and mod- 
ernized, and its efficiency increased, in 1981 and 1982 
and from 1985 to 1987. With the use of various cost- 
cutting principles (compact construction, storage prin- 
ciple, etc.), it was possible to build a modern test facili- 
ty at relatively low cost. At the same time, the noise 
pollution in the environment could be kept extremely 
low by accommodating the system in two enclosed 
buildings. (orig./ AKF). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081986.) 
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103,318 
N90-25982/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Performance of a Supercharged Direct-injection 
Stratified-Charge Rotary Combustion Engine. 

T. A. Bartrand, and E. A. Willis. Apr 90, 25p NAS 
1.15:103105, E-5430, NASA-TM-103105 

Presented at the Joint Symposium on General Aviation 
Systems, Ocean City, NJ, 11-12 Apr 1990; Sponsored 
in Part by Aiaa and FAA. 


A zero-dimensional thermodynamic performance com- 
puter model for direct-injection stratified-charge rotary 
combustion engines was modified and run for a single 
rotor supercharged engine. Operating conditions for 
the computer runs were a single boost pressure and a 
matrix of speeds, loads and engine materials. A repre- 
sentative engine map is presented showing the pre- 
dicted range of efficient operation. After discussion of 
the engine map, a number of engine features are ana- 
lyzed individually. These features are: heat transfer 
and the influence insulating materials have on engine 
performance and exhaust energy; intake manifold 
pressure oscillations and interactions with the com- 
bustion chamber; and performance losses and seal 
friction. Finally, code running times and convergence 
data are presented. 


103,319 
PBS1-109025/GAR 


114 VOL. 91, No. 2 


PC A05/MF A05 


Mechanical Technology, Inc., Latham, NY. 
Assessment and Economic Analysis of the Mod Ill 
Stirling-Engine Driven Chiller System. Final Report 
October a0 Fh 1990. 

J. Moryl. Jul 90, 77p MTI- = GRI-90/0228 
Contract GRI-5090-246-193 

Sponsored by Gas naan Inst., Chicago, IL. 


The Stirling engine is an inherently clean and efficient 
engine. With the requirements for environmentally 
benign emissions and high energy efficiency, the Stir- 
ling engine is an attractive alternative to both internal 
combustion (IC) engines and electric motors. The 
study evaluated a Stirling-engine-driven chiller pack- 
age. Technically, the Stirli a aene is a good selection 
as a compressor drive, inherently low vibrations, 
quiet operation, long life, and low maintenance. Ex- 
haust emissions are below the projected 1995 strin- 
gent California standards. Economically, the Stirling- 
engine-driven chiller is a viable alternative to both IV- 

pe aap and electric-driven chillers, trading off slightly 
higher installed cost against lower total operating ex- 
penses. The penetration of a small portion of the pro- 
jected near-term stationary engine market opportunity 
will provide the volume production basis to achieve 
competitively priced engines. 


103,320 
PB91-111666/GAR PC A04/MF A04 
—- as Peoria, IL 

t of Fast Burn Combustion with Ele- 
vated nt Temperatures for a Gas En- 
any Annual Report May 1985-April 1986. 
- K. L. Bruch, and J. C. Kline. May 86, 52p GRI-86/ 

327 

Contract GRI-5084-243-1008 
Sponsored by Gas Research Inst., Chicago, IL. 


The overall objective of the work is to improve the 
state of the art in the gas fired spark ignited engine for 
use in a cogeneration system. Three characteristics 
are in process of a enhanced for cogeneration, 
namely; Low Pressure Gas Induction, Improved Shaft 
Thermal Efficiency, and Increased Jacket Water Tem- 
perature. Major achievements in the first year include 
the completion of the Concept Design for the engine, 
completion of the Concept Test for low pressure gas, 
and completion of major analytical work that has al- 
lowed a significant narrowing of alternatives to take 
place. The analysis work has led to the selection of 
three combustion chamber alternatives and two levels 
of jacket water temperature for development testing. 


103,321 
PB91-111674/GAR PC A04/MF A04 
Caterpillar, Inc., Peoria, IL. 
a eee ‘of Fast Burn Combustion with Ele- 
vated lant Temperatures for Natural Gas En- 
gines. Annual Report May 1986-April 1987. 
ae Bruch, and J. C. Kline. May 87, 52p GRI-87/ 

4 
Contract GRI-5084-243-1008 
Sponsored by Gas Research Inst., Chicago, IL. 


The overall objective of this work is to improve the 
state of the art in the gas fired spark ignited engine for 
use in a cogeneration system. Three characteristics 
are in process of oer enhanced for neration, 
namely, Low Pressure Gas Induction, Improved Shaft 
Thermal Efficiency, and Increased Jacket Water Tem- 
perature. A major achievement in the second year is 
the development of a Taguchi design of experiments 
plan with one design factor (three combustion cham- 
ber alternatives) and four noise factors (two levels of 
jacket water temperature, two levels of air manifold 
temperature, two levels of fuel quality, and two levels 
- exhaust back pressure. The Taguchi test work is un- 
lerway. 


103,322 
PB91-111682/GAR PC A05/MF A05 
Caterpillar, Inc., Peoria, IL. 

Development of Fast Burn Combustion with Ele- 
vated lant Temperatures for Natural Gas En- 
gines. Final Report May 1985-May 1990. 

a 4 Bruch, and J. W. Dennis. Sep 90, 93p GRI-90/ 
Contract GRI-5084-243-1008 

See also PB89-167472.Color illustrations reproduced 
in black and white. Sponsored by Gas Research Inst., 
Chicago, IL. 


The overall objective of the work was to improve the 
state of the art in the gas fired spark ignited engine for 
use in a cogeneration system. Four characteristics 


were enhanced for cogeneration, namely, Low Pres- 
sure Gas Induction, Improved Shaft Thermal Efficien- 
cy, Low NOx Emissions, and Increased Jacket Coolant 
Temperature. Using Taguchi methods and statistical 
design of experiment methodologies, an engine design 
evolved that exhibited: The ability to run = ym | 
on supply gas pressure as low as 1.5 psig ( 
psig); A brake specific fuel consumption as oy “4 
69 ped (36.6% thermal efficiency) at 2 gm/ 
hp-hr NOx (goal: 7000 acceptable, 6800 excellent with 
(Ox no more than 2 gm/hp-hr); A jacket water coolant 
system (with oil cooler on the same circuit) tempera- 
ture of 225 F (goal); and The ability to burn gas with 
Methane Number as low as 67 (goal). 


103,323 


TIB/B90-81908/GAR PC E11 
Gesamthochschule Siegen  naraetee F.R.). Fachber- 
eich 11 - Maschinentechnik 1 





Einige Problemstellungen ‘bel Verbrennungsmo- 

pa vor dim hem Hintergrund. 
‘Some problems in combustion engines against 

fe dimension theory background). 

Habil.-Schr. 

W. Kleinschmidt. 19 Dec 88, 144p 

In German. 


All the considerations and ideas which are connected 
with the term similarity in internal combustion engine 
construction, gain considerably in transparency, preg- 
nancy and therefore in the extent of information, if one 
looks at them against the background of dimension 
theory. A report submitted on this first deals briefly with 
some general statements of dimension theory and par- 
ticularly with the contents of the pi-theorem. After this, 
there is the efficiency analysis of the engine working 
process, taking into account dimension theory infor- 
mation. The non-steady state heat transfer between 
the working medium and the working space walls of an 
engine and the various friction losses in the engine are 
then dealt with. Finally, it is shown that against the 
ee round of information from the pi-theorem, it is 

ssible to reach a better and deeper understanding 
of ‘the role and importance of the socalled ‘engine 
characteristics’. Ae (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081908.) 


103,324 


TIB/B90-81910/GAR PC E09 
Max-Planck-inst. fuer Stroemungsforschung, Goettin- 
gen (Germany, wy 

Zweidimensionale K trati im 
Brennraum des Transparentmotors mit Hilfe von 
Laser-Fluoreszenzverfahren. (Two dimensional 
concentration measurements in the combustion 
space of transport engine with the aid of the laser 
fluorescence process). 

P. Andresen, G. Meijer, H. Schlueter, H. Voges, and 
A. Koch. Jun 89, 65p 

In German. Max-Planck-Institut fuer Stroemungsfors- 
chung. Bericht, no. 11/1989. 





lt is shown that one can obtain information on the local 
distribution of fuel, oxygen, OH radicals and NO in dif- 
ferent phases of combustion inside the combustion 
chamber of a petrol engine by laser-induced fluores- 
cence with tunable excimer lasers. The basis of this 
measurement was a newly developed non-contact 
measurement process to determine the space distribu- 
tion of the temperature and the partial density of vari- 
ous molecules in combustion. This process was tested 
= the transparent engine for its suitability for examin- 

turbulent combustion processes. The fluorescent 
ig tt is recorded with a camera and the intensity is 
stored on video point for point using a digital computer 
on line. From the surface distribution of the intensity of 
fluorescence, one obtains information on the local dis- 
tribution of various molecules and therefore a two-di- 
mensional analysis of the gas composition during vari- 
ous phases of combustion. individual types of mole- 
cules could be observed during combustion (it is possi- 
ble to draw conclusions on the effects of variations of 
a parameters). ‘o10) (Copyright (c) 1990 by 

Citation no. 90:081910 
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TIB/B90-82018/GAR PC E09 
Verband Deutscher Maschinen- und Anlagenbau e.V., 
Frankfurt am Main (Germany, F.R.). Fachgemeinschaft 
Kraftmaschinen. 
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combustion lemands ‘90. ‘Motores de 
combustion interna de fabricacion a ‘90. 
Cone ica 


74p 
In German, English, French, Spanish. 


This catalogue offers the public and specialists all over 
the world a detailed overview of German internal com- 
bustion engines cu available. The covered 
is from the world’s smallest diesel engine with a rating 
of 1.17 kilowatts, to the largest diesel ine ever built 
with 35 300 kilowatts (ship’s engine). Apart from fabri- 
cation programmes, type tables, and manufacturers’ 
addresses, this catalogue contains a list of all German 
DIN standards relevant to the fabrication of internal 
combustion engines, international standards (ISO), 
and CIMAC recommendations, as well as the Si units 
used in this area of engineering. Thus, a comprehen- 
sive overview is provided containing the latest informa- 
tion on internal combustion engines available in the 
Federal Republic of Germany with all important techni- 
= data. p. ns Na and eae “Spanish. la are in 

ierman, English, French, a ni mann. 
(HWJ). (Copyright (c) 1990 by SPP Cita no. 
90:082018.) 
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TIB/B90-82051/GAR PC E07 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Performance measurements and energy balance 
of an SPS V ae motor at the German Aero- 
space Research E: lishment. 

G. Noyes. 1990, 27p Rept no. DLR-Mitt.-90-03 

With 13 figs., 8 refs. 


Before conversion to solar operation to serve as a 
solar receiver test bed a Stirling Power Systems 
V160F natural gas-fired co-generation stirling motor 
was tested. A test stand was built and instrumented 
and the motor performance was measured under vari- 
ous loads. An energy balance of the motor/generator 
unit was done including electric output and input, ther- 
mal input, waste heat in the cooling water, cooling air, 
exhaust, radiation and free convection from the motor 
housing. The influence of the internal cooling water 
temperature on motor performance was measured. 
Measurements, including an exhaust gas analysis and 
surface temperature distribution, were made to deter- 
mine the combustion chamber efficiency. A magnetic 
eddy current brake was used to measure the shaft 


output of the stirling motor and measure the efficiency 
of the generator. The total natural gas to electric 
energy conversion efficiency was measured to be 23% 


above of full power, 20% efficiency was achieved 
down to 1/3 power. Maximum power was measured at 
8.9 kWe. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:082051.) 
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N90-25093/7/GAR 
(Order as N90-25075/4/GAR, PC a 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
ag ven A range i Test Results. 

a and R. Sciandra. 1989, 12p 
MBB UK.0084/88.PU 
In Its Research and + noel Technical and Sci- 
entific Publications 1989 p 211-222. Presented at the 
39th International Astronautical Federation Congress, 
Bangalore, India, 8-15 Oct. 1988 


The development status of the generator, hydro- 
gen turbopump, and oxygen 0 2s on tests of the 
Vulcain cryogenic engine is Rewcame As regards the 
jan generator, hydraulic, thermal transient and com- 
tion models are available and flame temperature 
models were validated by mono-element firing tests. 
Tests by high pressure gaseous hydrogen or hot gases 
were carried out for the liquid =. turbopump. 
The turbopump behavior during chill-down with differ- 
ent inlet pressures and flow rates was considered. For 
the oxygen turbopump, the main tests achieved were: 
functional capability and chilling, procedure of ri = 
facility, acceptable pressure drop through the 


- ings, acceptabie vibration levels during the test, = 


ceptable separation of fluids by dynamic seal package, 
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and acceptable gaseous nitrogen leaks in static condi- 
tions and reduction of leaks during shaft rotation. 


B Oy. A03/MF A01 
ilistics Mass 

A. S. Drendel, and M. C. Richards. 20 Mar 90, 37p 
= 1 — 183944, TWR-17548-10, NASA-CR- 


Contract NAS8-30490 


The propulsion performance and reconstructed mass 
properties data from Thiokol’s RSRM-9 motors which 
were a to the STS-36 launch are presented. 
The SRM propellant, TP-H1148, is a composite type 
solid propellant, formulated of polybutadiene acrylic 
acid acryonitrile terpolymer binder (PBAN), epoxy 
curing agent, ammonium perchlorate oxidizer and alu- 
minum powder fuel. A small amount of burning rate 
catalyst (iron oxide) was added to achieve the desired 
propellant burn rate. The ety oy evaluation and raw 
material information for the RSRM-9 are included. The 
opellant grain design consists of four segments. 
e is a forward segment with an eleven point star 
with a transition into a tapered circular perforated (CP) 
configuration. There are two center segments that 
result in a double tapered CP configuration and an aft 
segment with a triple taper CP ration and a 
cutout for the partially submerged nozzle. i 
say mea presented is based on the pare 
light Instrumentation (OFI) 12.5 sample per 
pressure data for the steady state and tail oft p he wee of 
the pressure trace. No high sample rate pressure 
gauges, Development Flight Instrumentation (DF), 
were used on this flight and therefore no ignition data 
is presented. 
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N90-26066/2/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Space Shuttle: Follow-Up Evaluation of NASA’s 
Solid Rocket Motor Procurement. ny tte the 
Cc , Committee on Government tions, 
House of R 

H. LN May 89, 50p GAO/NSIAD-89-89, B- 
223785 


Solid rocket motors provide most of the thrust needed 
for lift-off and during initial phases of shuttle flight. 
Morton Thiokol, Incorporated, has been the sole sup- 
vd of these motors since it won the contract in 1973. 
Fiscal Year 1988 NASA Authorization Act required 
the NASA Administrator to issue a request for propos- 
als for competitive development of an advanced motor 
by the time the President submits the fiscal year 1990 
NASA budget request. The Act further directs the Ad- 
pe pe to consider —_ a government- 
owned, contractor: production facility and 
providing fa dul source of Supp for the advanced 
motor. NASA issued the request for proposals for ad- 
vanced solid rocket motor development in August 
1988. As part of the program, new motor manufactur- 
ing facilities are to be constructed on government 
property. GAO finds that NASA’s Acquisition Plan for 
the advanced solid rocket motor provides for full and 
open competition in the initial contract award and pro- 
tects NASA’s option to compete future contracts for 
advanced motor production, but does not guarantee 
continued competition. NASA will continue to pur- 
chase Thiokol’s redesigned motors during the transi- 
tion to the advanced motor program. Steps have been 
taken to enhance quality assurance and reduce indus- 
trial safety hesends at Thiokol’s motor manufacturing 
plant. The Air Force Plant Representative Office, 
which monitors Thiokol’s performance for NASA, and 
NASA, both believe that quality assurance has im- 
proved and that Thiokol management needs to devote 
more attention to industrial safety. GAO agrees, but 
believes that NASA needs to improve its monitoring of 
Thiokol’s safety program. 
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N90-26067/0/GAR PC A08/MF A01 
Thiokol Chemical Corp., Brigham City, U 

Hea od Motor Set 360L007 (STS-33R). 

Final Report. 

D. Garecht. Jun 90, 166p ~ 1.26:183979, TWR- 
17546-1, NASA-CR- 183979 

Contract NAS8-30490 


Flight motor set 360L007 was launched as part of 
NASA space shuttle mission STS-33R. As with ail pre- 
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vious redesigned solid rocket motor launches, overall 
motor performance was excellent. There were no 


gas was contained 

to-nozzie joints. 
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N90-26070/4/GAR PC A03/MF A01 


Administration, 


Filtering of Plume Emission Spectra. 
. Madzsar. Jul 90, 13p NAS 1.15:103135, NASA- 
TM- 103135 
Presented at the 26TH Joint Propulsion Conference, 
Orlando, FL, 16-18 Jul 1990; Sponsored in part by 
Aiaa, Asme Asee. 


, Sae, 


Fourier transformation and digital filtering techniques 
were used to separate the 

ee ee 
propellant rocket engines. Space shuttle main engine 
(SSME) spectral data were used to show that extrac- 
tion of spectral lines in the spatial domain 
does not introduce error, extraction of the back- 
ground continuum introduces only minimal error. Error 


plume, it was determined that spectrometer resolution 
must be 0.03 nm for SSME plume spectral monitoring. 
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N90-26071/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

carga Plume Characteristics of an Arcjet 


on . Manzel M. Myers, and D. M. 
Zube. 1990, Gp NAS qierioa2et, E-5659, NASA- 
TM-103241 

led at the 21ST International Electric Propul- 
sion Conference, Orlando, FL, 18-20 Jul 1990; Spon- 
sored by Aiaa, Dgir, and Jsass. 


50 OE TED S a lees panera 
plume was conducted using emission spectroscopy 
laboratory model cual te incorporating a pean Te 
anode was run on simulated hydrazine at a flow rate of 
5 x 10(exp -5) kg/s. The complete visible spectrum 
measured in the exit plane of the arcjet showed the 
presence of N2, N2(+), NH, and H. Radial intensity 


profiles for the H al H sub beta, and the NH A(sup 
3)Pi yields X(sup 3)Sigma(0,0) transitions at four differ- 
ent axial locations measured. These line of sight 


intensity measurements, spaced 0.05 mm apart, were 
deconvoluted to give the radial mg | distribution 
using an inverse Abel transformation. ratio be- 
tween the intensities from the H sub alpha and H sub 
beta transitions indicated a non-Boltzmann energy dis- 
tribution between excited states in the plume. Axial in- 
tensity profiles taken on center line indicated the 
decay rate of excited states in the plume. An electron 
number density of 2 x 10(exp 13)/cu cm at the oe 
plane was determined based on Stark moony by 
the H sub beta line. Rotational temperatures of 7: 
1750 K, and 2500 K were determined for N2, N2(+), 
and NH ively. The results demonstrate that the 
location of the current attachment on the anode has a 
measurable effect on the electronically excited spe- 
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cies in the plume and that dissociation is the dominant 
frozen flow loss mechanism in low power arcjets. 
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N90-26320/3/GAR PC A03/MF A01 
Rockwell International, Canoga Park, CA. Rocketdyne 


Div. 

rom ag Rocket Engine Turbopump Health Moni- 
~sinty ror Part 3. 

Final 


J. G. Pony. 14 Mar 89, 42p NAS 1.26:182294, RI/ 
RD89-171-PT-3, NASA-CR-182294 
Contract NAS3-25279 


Degradation mechanisms and sensor identification/ 
selection resulted in a list of degradation modes and a 
list of sensors that are utilized in the diagnosis of these 
degradation modes. The sensor list is divided into pri- 
mary and secondary indicators of the corresponding 
degradation modes. The signal conditioning require- 
ments are discussed, describing the methods of pro- 
ducing the Space Shuttle Main Engine (SSME) post- 
hot-fire test data to be utilized by the Health Monitoring 
System. Development of the diagnostic logic and algo- 
rithms is also presented. The knowledge engineering 
approach, as utilized, includes the knowledge acquisi- 
tion effort, characterization of the expert’s problem 
solving strategy, conceptually eee | the form of the 
applicable knowledge base, and rule base, and identi- 
fying an appropriate inferencing mechanism for the 
problem domain. The resulting logic flow graphs detail 
the diagnosis/prognosis procedure as followed by the 
experts. The nature and content of required support 
data and databases is also presented. The distinction 
between deep and shallow types of knowledge is iden- 
tified. Computer coding of the Health Monitoring 
System is shown to follow the logical inferencing of the 


logic flow graphs/algorithms. 
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N90-26325/2/GAR ~ “xe MF A01 
Thiokol Chemical Corp., Brigham City, U 


Flight Set 360L001 ( TS-26) igniter, Post Flight. 
Final Report. 

E. J. Hale. 5 Apr 90, 39p _ 1.26:183957, TWR- 
17272-V-6, NASA-CR-18395 

Contract NAS8-30490 


Space Transportation System (STS-26) was launched 
from KSC pad 39B. Two of the Redesigned Solid 
Rocket Motors (RSRM) were part of the launch system 
and are designated RSRM-1A and RSRM-1B. Each of 
these motors were initiated by an 1U75164 igniter. The 
post flight condition of the igniters and associated 
components is documented. The overall performance 
of the igniter components was excellent. No damage 
or heat affected areas were noted. The sealing ele- 
ments of the igniter functioned as expected with no 
evidence of erosion or blowby. The thermal protection 
system protected all areas adequately. No excessive 
erosion was noted. Corrosion was found in the special 
bolt holes in the igniter chamber. The corrosion will not 
affect refurbishment of the chamber. Beginning with 
flight 5 grease has been added to the chamber holes 
to prevent this erosion. 
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N90-26358/3/GAR PC A03/MF A01 
Rockwell international, Canoga Park, CA. 

Structural Dynamics Analysis of the Main injector 
LOX Inlet Tee and Its Redesign. 

E. Romano. 1989, 26p NAS 1 26: 186764, NASA-CR- 
186764 

Contract NAS8-40000 

Presented at the Asme Computer in Engineering Con- 
ference, Anaheim, CA, 1 Jul 1989. 


A ground test of a specially instrumented Space Shut- 
tle Main Engine (SSME) revealed excessively high 
strains in the high pressure Liquid Oxygen (LOX) inlet 
line which carries LOX to the Main Injector. The inlet 
tee acts as a manifold which utilizes two splitter vanes 
to direct the flow of LOX into the main injector. When 
the high strains were discovered, it was thought that 
these splitter vanes, coupled with high energy flow was 
the source. This resulted not only in high strains in the 
LOX inlet tee, but excessive vibration at a frequency of 
4000 Hz located at the gimbal bearing, and at the main 
injector. This was later to be known as The 4kHz Phe- 
nomenon. The dynamic analysis which was used to 
predict the response due to the 4kHz phenomenon 
and the analysis used to aid in the design modification 
required to the hardware to reduce or eliminate the 
phenomenon is examined. 
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N90-26870/7/GAR PC A15/MF A02 
Atlantic Research Corp., Gainesville, VA. 

Hybrid Propulsion Technology Program. 
Final Report. 

31 ~ 90, 332p NAS 1.26:183952, NASA-CR- 
183952 

Contract NAS8-37776 


Technol was identified which will enable applica- 
tion of hybrid propulsion to manned and unmanned 
space launch vehicles. Two design concepts are pro- 
posed. The first is a hybrid propulsion system using the 
classical method of regression (classical hybrid) result- 
ing from the flow of oxidizer across a fuel grain surface. 
The second system uses a self-sustaining gas genera- 
tor (gas generator rid) to produce a fuel rich ex- 
haust that was mixed with oxidizer in a separate com- 
bustor. Both systems offer cost and reliability improve- 
ment over the existing solid rocket booster and pro- 
posed liquid boosters. The designs were evaluated 
using life cycle cost and reliability. The program con- 
sisted of: (1) identification and evaluation of candidate 
oxidizers and fuels; (2) preliminary evaluation of boost- 
er design concepts; (3) preparation of a detailed point 
design including life cycle costs and reliability analy- 
ses; (4) identification of those hybrid specific technol- 
ogies needing improvement; and (5) preperation of a 
technol acquisition plan and large scale demon- 
stration plan. 
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N90-27323/6/GAR 
(Order as N90-27275/8/GAR, PC = 


) 
— International, Canoga Park, CA. Rocketdyne 


iv. 

Composite Load Spectra Pro 

J. F. Newell, H. Ho, and R. E. Kurth. May 90, 10p 

In NASA, Marshall Space Flight Center, Fifth Confer- 
a = Artificial Intelligence for Space Applications p 
457-4 


Probabilistic methods and generic load models 
ble of simulating the load spectra that are indu 
space propulsion system components are being devel- 
oped. Four engine component s (the transfer 
ducts, the turbine blades, the liquid oxygen posts and 
the turbopump oxidizer discharge duct) were selected 
as representative hardware examples. The composite 
load spectra that simulate the probabilistic loads for 
these components are typically used as the input loads 
for a probabilistic structural analysis. The knowledge- 
based system approach used for the composite load 
spectra project provides an ideal environment for in- 
cremental development. The intelligent database par- 
adigm employed in developing the expert system pro- 
vides a smooth coupling between the numerical proc- 
essing and the symbolic (information) processing. 
Large volumes of engine load information and engi- 
neering data are stored in database format and man- 
aged by a database management system. Numerical 
procedures for probabilistic load simulation and data- 
base management functions are controlled by rule 
modules. Rules were hard-wired as decision trees into 
rule modules to perform process control tasks. There 
are modules to retrieve load information and models. 
There are modules to select loads and models to carry 
out quick load calculations or make an input file for full 
duty-cycle time dependent load simulation. The com- 
posite load spectra load expert system implemented 
today is capable of performing intelligent rocket engine 
— a simulation. Further development of the 
system will provide tutorial capability for users 


re ty rom it. 
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N90-27778/1/GAR ot A15/MF A02 
Thiokol Chemical Corp., Brigham City, UT 

Flight Motor Set 360L001 {StS-26R). Volume 1: 
System Overview, Revision A. 

Final Report. 

D. M. Garecht. Jun 90, 331p NAS 1.26:183995, 
TWR-17272-1-REV-A, NASA-CR-183995 

Contract NAS8-30490 


The NASA space shuttle flight STS-26R, launched at 
11:37.00.009 am, EDT on 29 Sep. 1988, used the re- 
designed solid rocket motors (RSRM) 360L001A and 
360L001B. Evaluation of the ground environment in- 
strumentation (GEl) data recorded prior to flight 
showed no launch commit criteria violations; that the 
field joint heater and aft skirt thermal conditioning sys- 
tems performed adequately; and that the GE! data 


showed good agreement with thermal model 

tions. Evaluation of the developmental flight instru- 
mentation (DFI) revealed excellent agreement with 
both the predicted and required ballistic specifications 

All parameters were well within the GEl specification 
requirements including propellant burn rates, specific 
impulse values, and thrust imbalance. Recorded strain 
values also indicated satisfactory radial growth and 
stress levels, as well as verification of adequate safety 
factors. Postflight inspection of the insulation, seals, 
case, and nozzles showed overall excellent perform- 
ance. Some thermal DFI protective cork was missing, 
and inoperative field joint vent valves on the thermal 
protection cork allowed water entry into the field joints 
upon splashdown. Evaluation of these anomalies, as 
well as complete evaluation of all Redesigned Solid 
Rocket Motor components, is contained. 
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N90-27779/9/GAR PC A03/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

QM-6 Final Performance Evaluation Report igniter, 
Volume 6. 

E. J. Hale. Jul 90, 48p NAS 1.26:184001, TWR- 
17270-V-6, NASA-CR-184001 

Contract NAS8-30490 


The Space Shuttle Redesigned Solid Rocket Motor 
(RSRM) static test of Qualification Motor (QM-6) was 
conducted 20 April 1988 at Morton Thiokol, Inc., 
Space Operations. The QM-6 was a full scale, full du- 
ration test. The objective is to document the post test 
condition of the igniters and associated components, 
and to show QNM-6 static test compliance with specifi- 
cation CPW1-3600, Addendum D. All tests results are 
not included, but rather, the performance of the igniter, 
safing and arming device, and their associated seals is 
addressed. 
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N90-27780/7/GAR PC AO5/MF A01 

Thiokol Chemical Corp., Brigham City, UT. 

— Adapter-to-igniter Chamber Deflection 
e 

Final Report. 

M. Cook. Jun 90, 92p NAS 1.26:184002, TWR- 

18736-REV-A, NASA-CR-184002 

Contract NAS8-30490 


Testing was performed to determine the maximum 
RSRM igniter adapter-to-igniter chamber joint deflec- 
tion at the crown of the inner joint primary seal. The 
deflection data was gathered to support igniter inner 
joint gasket resiliency predictions which led to launch 
commit criteria temperature determinations. The prox- 
imity (deflection) gage holes for the first test (Test No. 
1) were incorrectly located; therefore, the test was de- 
clared a non-test. Prior to Test No. 2, test article con- 
figuration was modified with the correct proximity gage 
locations. Deflection data were successfully acquired 
during Test No. 2. However, the proximity gage deflec- 
tion measurements were adversely affected by tem- 
perature increases. Deflections measured after the 
temperature rise at the proximity gages were consid- 
ered unreliable. An analysis was performed to predict 
the maximum deflections based on the reliable data 
measured before the detectable temperature rise. De- 
flections to the primary seal crown location were ad- 
justed to correspond to the time of maximum expected 
operating pressure (2,159 psi) to account for proximity 
gage bias, and to account for maximum attach and 
special bolt relaxation. The maximum joint deflection 
for the igniter inner joint at the crown of the primary 
seal, accounting for all significant correction factors, 
was 0.0031 in. (3.1 mil). Since the predicted (0.003 in.) 
and tested maximum deflection values were sufficient- 
ly close, the launch commit criteria was not changed 
as a result of this test. Data from this test should be 
used to determine if the igniter inner joint gasket seals 
are capable of maintaining sealing capability at a joint 
displacement of (1.4) x (0.0031 in.) = 0.00434 inches. 
Additional testing should be performed to increase the 
database on igniter deflections and address launch 
commit criteria temperatures. 
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N90-27781/5/GAR PC A07/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 
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Flight Motor Set 360L006 (STS-34). Volume 1: 

Overview. 
inal Report. 

D. M. Garecht. Feb 90, 147p NAS 1.26:184007, 

TWR-17545-1, NASA-CR-184007 

Contract NAS8-30490 

Original Contains Color Illustrations. 


Flight motor set 360L006 was launched at approxi- 
mately 11:54 a.m. Central Daylight Time (CDT) on 18 
October 1989 as part of NASA space shuttle mission 
STS-34. As with all previous redesigned solid rocket 
motor launches, overall motor performance was excel- 
lent. All ballistic contract end item (CEl) specification 
parameters were verified with the exceptions of igni- 
tion interval and rise rates. Ignition interval and rise 
rates could not be verified due to the elimination of 
developmental flight instrumentation from fourth flight 
and subsequent, but the low sample rate data that 
were available showed nominal propulsion perform- 
ance. All ballistic and mass property parameters close- 
ly matched the predicted values and were well within 
the required CEI specification levels that could be as- 
sessed, with the exception of the RH-motor vacuum- 
delivered specific impulse. It exceeds the upper-limit 
CEI specification due to a bias imposed on the raw 
data by the OPT/Taber gage measurement differ- 
ences. Evaluation of the ground environment instru- 
mentation measurements again verified thermal model 
analysis data and showed agreement with predicted 
environmental effects. No launch commit criteria ther- 
mal violations occurred. ners inspection again 
verified superior performance of the insulation, pheno- 
lics, metal parts, and seals. Postflight evaluation indi- 
cated both nozzles performed as expected durin 
flight, although splashdown loads tore the left-hand, 
4 actuator bracket from the nozzle. All combus- 
tion = was contained by insulation in the field and 
nozzie-to-case joints. Recommendations were made 
concerning improved thermal modeling and measure- 
ments. The rationale for these recommendations, the 
disposition of all anomalies, and complete result de- 
tails are contained. 
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N90-27786/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Onboard Propulsion Benefits and 


Status. 

D. C. Byers. Mar 89, 14p NAS 1.15:103174, E-5552, 
NASA-TM-103174 

Presented at the Symposium on Space Commercial- 
ization: Role of Developing Countries, Nashville, TN, 5- 
10 Mar. 1989; Sponsored in Part by Utsi, UN-Osad, 
Aiaa, and laa. 


Future commercial space systems may include geo- 
synchronous-orbit communication satellites; Earth-ob- 
serving satellites in polar, sun-synchronous orbits; and 
tended low-earth-orbit platforms. All such space sys- 
tems require onboard propulsion for a variety of func- 
tions, including stationkeeping and drag makeup, 
apogee motors, and delivery and return. In many 
cases, the onboard propulsion exerts a major influ- 
ence on the overall mission performance, lifetime, and 
integration. NASA has established a Low Thrust Pro- 
pulsion Program, which is developing chemical and 
electric propulsion concepts that offer potential for sig- 
nificant benefits for onboard propulsion for the various 
classes of commercial spacecraft. The onboard pro- 
pulsion requirements of future commercial space sys- 
tems are briefly discussed, followed by a summary of 
the characteristics and status of relevant elements of 
the NASA Low Thrust program. 
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N90-28028/0/GAR PC AO5/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

Evaluation of EDR-3 Vibration, Shock, Tempera- 
ture, and Humidity Recording Unit. 

Final Report. 

K. G. Rees, and C. F. Mondale. Jul 90, 79p NAS 
1.26:184006, TWR-50218, NASA-CR-184006 
Contract NAS8-30490 


The purpose of this evaluation was to determine if the 
self-contained, off-the-shelf, Environmental Data Re- 
corder 3 (EDR-3) could be qualified to monitor shock, 
vibration, and temperature during rail transportation of 
space shuttle solid rocket components. The evaluation 
testing started in November 1989 and continued until 
June 1990. Two EDR-3 units were used to monitor 


- both on- and off-plant shipments of shuttle compo- 


nents. In addition, extensive testing was performed at 
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Thiokol’s Vibration Test facility, T-53. Testing demon- 
strated that the EDR-3 is capable of successfully moni- 
toring actual shipments of solid rocket hardware. Thio- 
kol metrology has verified the accuracy of temperature 
monitoring. In addition, calibrated shock/vibration test- 
ing demonstrated that the EDR-3 does accurately 
record acceleration. It is recommended that the 
vendor modify the EDR-3 data recovery system to 
allow remote communication via a 30-foot cable. This 
would permit communication with the unit mounted on 
a case ment after a rail car cover is installed. The 
vendor will make this change and produce a new 
model, oe eps EDR-3-10. it is further recommend- 
ed that Thiokol qualify the EDR-3-10 for transportation 
monitoring of redesigned solid rocket motor (RSRM) 
components. 
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N90-28051/2/GAR PC A07/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

Flight Set 360H005 (STS-28) Seals, Volume 4. 

Final Report. 

J. T. Curry. Feb 90, 141p NAS 1.26:183904, TWR- 
17544-V-4, NASA-CR-183904 

Contract NAS8-30490 


The performance is assessed of the 360H005, Fifth 
flight, Redesigned Solid Rocket Motors (RSMR) in re- 
spect to joint sealing issues as seen from post flight 
inspection of the seals and sealing surfaces. The fac- 
tory joint disassembly inspections have resumed for 
360HO005. The new factory joint grease application is in 
effect and now can be pet cnios during the disassem- 
bly process. The RSRM is illustrated consisting of cap- 
ture feature field joints as is the J-joint insulation con- 
figuration. The nozzle-to-case joint design is also illus- 
trated, which includes 100, 7/8 inch radial bolts in con- 
junction with a wiper O-ring and modified insulation 
design. The ignition system seals and a cross section 
of the igniter are illustrated. The configuration of all the 
internal nozzle joints are also shown. The postflight in- 
spection of both motors showed the seal components 
to be in excellent condition except for the indentation 
found on the inner primary seal of the right hand inner 
igniter gasket, aft face. Detailed inspection results, and 
inspections performed by the O-ring Inspection Team 
are presented. 
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N90-28098/3/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 

Reliability Growth Modeling Analysis of the Space 

} sane in Engines Based Upon the Weibull 
rocess. 


J. T. Wheeler. Aug 90, 67p NAS 1.15:103511, NASA- 
TM-103511 


The Weibull process, identified as the innomogeneous 
Poisson process with the Weibull intensity function, is 
used to model the reliability growth assessment of the 
space shuttle main engine test and flight failure data. 
Additional tables of percentage-point probabilities for 
several different values of the confidence coefficient 


. have been generated for setting (1-alpha)100-percent 


two sided confidence interval estimates on the mean 
time between failures. The tabled data pertain to two 
cases: (1) time-terminated testing, and (2) failure-ter- 
minated testing. The critical values of the three test 
Statistics, namely Cramer-von Mises, Kolmogorov- 
Smirnov, and chi-square, were calculated and tabled 
for use in the goodness of fit tests for the engine reli- 
ability data. Numerical results are presented for five 
different groupings of the engine data that reflect the 
actual response to the failures. 


103,346 

N90-28115/5/GAR PC A05/MF A01 
Southwest Research Inst., San Antonio, TX. 
Comparison of Single-Cycle Versus Multiple-Cycle 
Proof Testing Strategies. 

Interim Report, Nov. 1987 - Aug. 1989. 

S. J. Hudak, R. C. Mcclung, M. L. Bartlett, J. H. 
Fitzgerald, and D. A. Russell. Aug 90, 78p NAS 
1.26:4318, NASA-CR-4318 

Contract NAS8-37451 


An evaluation of single-cycle and multiple-cycle proof 
testing (MCPT) strategies for SSME components is de- 
scribed. Data for initial sizes and shapes of actual 
SSME hardware defects are analyzed statistically. 
Closed-form estimates of the J-integral for surface 
flaws are derived with a modified reference stress 
method. The results of load- and displacement-con- 
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trolled stable crack — tests on thin IN-718 plates 
with deep surface flaws are summarized. A J-resist- 
ance curve for the surface-cracked con tion is de- 
veloped and compared with data from thick compact 
tension specimens. The potential for further crack 
growth during large unload/reload cycles is discussed, 
highlighting conflicting data in the literature. A simple 
model for ductile crack growth during MCPT based on 
the J-resistance curve is used to study the potential 
effects of key variables. The proj 

crack size distribution during depend on the 
interactions between several key parameters, inciud- 
ing the number of proof cycles, the nature of the resist- 
ance curve, the initial crack size distribution, the com- 
ponent boundary conditions (load vs. displacement 
control), and the magnitude of the applied load or dis- 
placement. The relative advantages of single-cycle 
and multiple-cycle proof testing appear to be specific, 
therefore, to individual component geometry, material, 
and loading. 


103,347 
TIB/B90-81964/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Information und Dokumentation. 
New orbital transfer 


H. Bassewitz, G. Munding, and G. Schmidt. 1986, 
10p Rept no. MBB-UK: PUB 
Microfiche only. 


The European Space Agency (ESA) as well as the na- 
tional German and French space agencies (DFVLR 
and CNES) have identified the need of a new Europe- 
an Liquid Bipropellant Engine as the key element of 
future medium thrust propulsion systems to be avail- 
able by 1990. The engine is designed for pressure feed 
with storable liquid propellants (NTO/MMH) and its 
concept is characterized by a single element injector 
and a combination of film and regenerative pesos 
the combustion chamber. The thrust ranges from 2: 

to 4500 N at a maximum specific impulse of 320 sec. 
The development began in 1984 with sea level testing 
of the injector and it will be completed in 1990 with 
ground qualification testing of the entire engine. Some 
280 hot fire tests under sea level conditions were per- 
formed to date for optimization of injector and combus- 
tion chamber. The specified performance is achieved, 
however, the present challenge is to minimize the ther- 
mal loads at maximum engine performance. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081964.) 
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N90-26055/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Background, Current Status, and Prognosis of the 
Ongoing Slush Hydrogen Technology Develop- 
ment Program for the NASP. 

R. L. Dewitt, T. L. Hardy, M. V. Whalen, G. P. 
Richter, and T. M. Tomsik. 1990, 16p NAS 
1.15:103220, E-5634, NASA-TM-103220 

Presented at the 8TH World Hydrogen Energy Confer- 
ence, Honolulu, Hi, 22-27 Jul. 1990; Sponsored by 
Hawaii Natural Energy Inst. 


Among the Hydrogen Projects at the NASA Lewis Re- 
search Center (NASA LeRC), is the task of implement- 
ing and managing the Slush Hydrogen (SLH2) Tech- 
nology Program for the United States’ National Aero- 
Space Plane Joint Program Office (NASP JPO). The 
objectives of this NASA LeRC program are to provide 
verified numerical models of fluid production, storage, 
transfer, and feed systems and to provide verified 
design criteria for other engineered aspects of SLH2 
systems germane to a NASP. The pursuit of these ob- 
jectives is multidimensional, covers a range of problem 
areas, works these to different levels of depth, and 
takes advantage of the resources available in private 
industry, academia, and the U.S. Government. A sum- 
mary of the NASA LeRC overall SLH2 program plan, is 
presented along with its implementation, the present 
level of effort in each of the program areas, some of 
the results already in hand, and the prognosis for the 
effort in the immediate future. 
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N90-26065/4/GAR PC A03/MF A01 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Mars In situ Propellants: Carbon Monoxide and 
Oxygen Ignition Experiments. 

D. L. Linne, J. Roncace, and M. F. Groth. Jul 90, 13p 
NAS 1.15:103202, E-5607, NASA-TM-103202 
Presented at the 26TH Joint Propulsion Conference, 
Orlando, FL, 16-18 Jul 1990; Sponsored in part by 
Aiaa, Sae, Asme, and Asee. 


Carbon monoxide and oxygen were tested in a stand- 
ard spark-torch igniter to identify the ignition character- 
istics of this potential Mars in situ propellant combina- 
tion. The ignition profiles were determined as functions 
of mixture ratio, amount of hydrogen added to the 
carbon monoxide, and oxygen inlet temperature. The 
experiments indicated that the carbon monoxide and 
oxygen combination must have small amounts of hy- 
drogen present to initiate reaction. Once the reaction 
was started, the combustion continued without the 
presence of hydrogen. A mixture ratio range was iden- 
tified where ignition occurred, and this range varied 
with the oxygen inlet temperature. 


103,350 

N90-26911/9/GAR PC A03/MF A01 
Pennsylvania State Univ., University Park. Dept. of Me- 
chanical Engineering. 

Ignition and Combustion Characteristics of Metal- 
lized Propeliants. 

Semiannual Report, Jan. - Jun. 1990. 

S. R. Turns, D. C. Mueller, and M. J. Scott. Jul 90, 
41p NAS 1.26:186870, NASA-CR-186870 

Contract NAG3-1044 


Shakedown and calibration of the experimental appa- 
ratus designed to study secondary atomization and ig- 
nition characteristics of aluminum slurry propellants 
was begun and nears completion. The burner was 
tested over an array of equivalence ratios and oxygen 
mass fractions to determine the permissible range of 
operating conditions. A burner flow control system was 
designed and fabricated which permits independent 
control of flame stoichiometry and oxidant O2 concen- 
trations. The Sun slurry formulation was selected as 
the base for initial testing. Laser beam waists at the 
focal volume of the single particle sizing system were 
determined to be 396 microns for the Ar-ion and 81 
microns for the He-Ne laser. Size calibrations using 
pinholes were completed and compared to Mie theory 
for light scattering from particles. A vibrating office 
droplet generator was used to test the single particle 
sizing system dynamically by producing a water droplet 
laden gas flow. The data acquisition and analysis pro- 
sae was completed and testing is in progress. 

rom initial results, the particle sizing, atomization and 
ignition detection systems appear to be performing as 
expected. 


103,351 
N90-27929/0/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 
03 


) 
Pennsylvania State Univ., University Park. Dept. of Me- 
chanical Engineering. 
Pyrolysis and Combustion of Solid Fuels under 
Both Subsonic and Supersonic Conditions. 
T. S. Snyder, T. A. Jarymowycz, W. H. Hsieh, V. 
Yang, and K. K. Kuo. Oct 89, 10p 
Contract N00014-86-K-0468 
In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 371-380. 


The pyrolysis and combustion of several solid fuels 
were studied under both supersonic and subsonic con- 
ditions. Several mounting and ignition systems were 
tested to obtain the best flame holding configuration. 
Most of the fuels studied contained hydroxyl terminat- 
ed polybutadiene (HTPB) as the binder with the addi- 
tion of metal powders and combustion aids. An ener- 
getic copolymer BAMO/NMMO was also used in place 
of HTPB to observe the effect that the binder has on 
the ignitability and combustion processes. Results in- 
dicate that under atmospheric conditions, the HTPB 
fuels reach a critical temperature after which they 
either melt or ignite depending upon the free stream 
temperature and the diffusion of oxygen into the near 
surface region. The BAMO/NMMO solid fuels were 
found to exhibit the best ignition characteristics under 
one atmospheric condition. The addition of boron to 
the solid fuels was found to enhance the ignitability by 
participating actively in the gas phase. The effect of 
boron was more pronounced when added to the 
BAMO/NMMO compared to that when added to the 
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103,352 
N90-27930/8/GAR 
(Order as N90-27927/4/GAR, PC A23/MF 


A03) 
Pennsylvania State Univ., University Park. 
Calculations of Chemically Reacting Shear Flows 
Above Solid Fuels. 
T. A. Jarymowycz, V. Yang, and K. K. Kuo. Oct 89, 
12 


p 

Contract N00014-86-K-0468 

In Johns Hopkins Univ., the 26TH Jannaf Combustion 
Meeting, Volume 1 p 381-392. 


The combustion of solid fuels under supersonic cross- 
flow was studied using a comprehensive numerical 
analysis. The formulation is based on the time-depend- 
ent multi-dimensional compressible Navier-Stokes 
equations and species transport equations. Features 
of this approach are the consideration of finite-rate ki- 
netics and temperature dependent gas properties. Tur- 
bulence closure is achieved using the Baldwin-Lomax 
algebraic model. The governing equations were solved 
numerically using a flux-vector splitting LU-SSOR tech- 
nique that treats source terms implicitly. The effects of 
various operating conditions on the combustion be- 
havior of the sample were considered, including Mach 
number, temperature, and pressure. Results show that 
pressure has a profound influence on the flame posi- 
tion and consequently on the propulsive performance 
of the vehicle. 
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MIC-90-00160/GAR PC E12/MF E01 
Communications Research Centre, Ottawa (Ontario). 
Measurements of UHF radio propagation on the 
Baffin and Labrador coasts. 

CRC report no. 1430. 

C. Bilodeau. c1988, 127p 


The signal strengths received across 5 UHF paths in 
the Frobisher Bay and Resolution Island area were 
monitored for 15 months. All paths were over sea, with 
lengths ranging from 90-182 km. Detailed monthly 
summaries of day-to-day fade depth and distribution 
were analyzed, and comparisons with Rayleigh and 
Gauss distributions were made. The climatic condi- 
tions in the region are also reviewed. 


103,354 

MIC-90-01595/GAR PC E12/MF E01 
D.A. Ford and Associates Ltd., Toronto (Ontario). 
Review of independent telephone systems in On- 
tario and Quebec concerning policy issues: Final 
report. 

c1987, 111p 

Text in English and French (Bilingual). 


Results of a review of policy issues which affect the 
independent telephone systems in Ontario and 
Quebec. The report describes briefly the existing struc- 
ture and situation of the independent telephone indus- 
try; identifies the policy, regulatory, industry and tech- 
nology concerns of greatest importance; assesses the 
impact of recent and potential future changes in long 
distance rates, including the impact on traffic agree- 
ments with Bell Canada; and describes the impact of 
the adoption of new technologies and new ownership/ 
changes on their possible futures. Interviews were 
conducted with participants in the independent tele- 
phone industry, including independent telephone sys- 
tems, their toll carriers (Bell Canada, Ontario North- 
land), the associations, and the regulators. Represent- 
atives of the U.S. Telephone Association were also 
interviewed. 
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MIC-90-01616/GAR PC E07/MF E01 
Montreal Univ. (Quebec). Centre de Recherche sur les 
Transports. 


Global optimization routing model and applica- 
tions in telecommunication networks. 

Publication no. 657. 

B. Sanso, and F. Soumis. c1989, 23p 


Centralized optimization model for the routing of calls 
in circuit switched networks. The problem can be 
stated as a multicommodity model without capacity 
constraints that takes into account the stochastic char- 
acter of the demand. This model is solved using a 
Frank-Wolfe algorithm. Several ications of the 
model are outlined in the paper. Results on routing 
policy evaluation and network reliability are shown. 
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MIC-90-02971/GAR PC E07/MF E01 
Federal-Provincial-Territorial Task Force on Telecom- 
munications (Canada), Ottawa (Ontario). 

Examination of the potential impacts of competi- 
tion in long-distance service on rural and urban 
subscribers. 

c1989, 65p 


This study expands on a 1988 examination of the ef- 
fects of competition by the Federal-Provincial-Territori- 
al Task Force, which identified the general impacts of 
competition on the subscriber’s basic service rates. 
The study presents a case study of the impact of com- 
petition on the prairie region and especially for rural 
subscriber basic service rates in Saskatchewan. An al- 
ternative method to competition to achieve long-dis- 
tance price reductions was identified. Rate rebalanc- 
ing, which can be effected through direct regulatory 
action, is analyzed and contrasted to the likely impacts 
of competition on rural and urban subscribers. The 
study also contains a critique of the information and 
findings of the Federal-Provincial-Territorial Task 
Force report. 


103,357 
N90-25261/0/GAR PC A03/MF A01 
Dartmouth Coll., Hanover, NH. 

Privacy-Enhanced Electronic Mail. (Revised) 

M. Bishop. Jun 90, 39p PCS-TR90-150-REV-1 


The security of electronic mail sent through the Inter- 
net may be described in exactly three words: there is 
none. The Privacy and Security Research Group has 
recommended implementing mechanisms designed to 
provide security enhancements. The first set of mech- 
anisms provides a protocol to provide privacy, integri- 
ty, and authentication for electronic mail; the second 
provides a certificate-based key management infra- 
structure to support key distribution throughout the in- 
ternet, to support the first set of mechanisms. These 
mechanisms are described, as well as the reasons 
behind their selection and how these mechanisms can 
be used to provide some measure of security in the 
exchange of electronic mail. 


103,358 
N90-26214/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 

New Technique in the Global Reliability of Cyclic 
Communications Network. 

J. A. Sjogren. 1989, 32p NAS 1.15:103479, NASA- 
TM-103479 


The global reliability of a communications network is 
the probability that given any pair of nodes, there 
exists a viable path between them. A characterization 
of connectivity, for a given class of networks, can 
enable one to find this reliability. Such a characteriza- 
tion is described for a useful class of undirected net- 
works called daisy-chained or braided networks. This 
leads to a new method of quickly computing the global 
reliability of these networks. Asymptotic behavior in 
terms of component reliability is related to geometric 
properties of the given graph. Generalization of the 
technique is discussed. 


103,359 
N90-26216/3/GAR PC A05/MF A01 
Jet ht ar Lab., Pasadena, CA. 

Novel Multireceiver Communications System Con- 
figuration Based on Optimal Estimation ° 

R. Kumar. 1 Feb 90, 94p NAS 1.26:186847, NASA- 
CR-186847 

Contract NAS7-918 

Prepared in Cooperation with California State Univ., 
Long Beach. 
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A multireceiver configuration for the purpose of carrier 
arraying and/or signal arraying is presented. Such a 
problem arises for example, in the NASA Deep Space 
Network where the same data-modulated signal from 
a spacecraft is received by a number of geographically 
separated antennas and the data detection must be 
efficiently performed on the basis of the various re- 
ceived signals. The configuration is arrived 
at by formulating the carrier and/or —- eo | 
problem as an optimal estimation 

ic solutions are . The first aaenent is to simul 
taneously and optimally estimate the various phase 
processes received at different receivers with coupled 
phase locked loops (PLLs) wherein the individual PLLs 
acquire and track their respective receivers’ phase 
processes, but are aided by each other in an optimal 
manner. However, when the phase processes are rela- 
tively weakly correlated, and for the case of relatively 
high values of symbol energy-to-noise spectral density 
ratio, a novel configuration for combining the data 
modulated, signals is proposed. 
scheme can be extended to the case of low symbol 
energy-to-noise case by performing the combining/de- 
tection process over a multisymbol period. Such a con- 
figuration results in the minimization of the effective 
radio loss at the combiner output, and thus a maximi- 
zation of energy per bit to noise-power spectral density 
ration is achieved. 
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N90-26217/1/GAR PC A10/MF A02 
Jet Propulsion Lab., Pasadena, CA. 

Tel and Data Acquisition Report. 
Progress nee Jan. - Mar. 1990. 

E. C. Posner. 15 May 90, 203p NAS 1.26:186852, 
JPL-TDA-PR-42-101- NASA-CR-186852 

Contract NAS7-918 





No abstract available. 
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N90-26230/4/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
a Loop Lock Detection in the Advanced Re- 
ver. 
A. Mileant, and S. Hinedi. 15 May 90, 15p 
In Its the Telecommunications and Data Acquisition 
Report p 164-178. 


The Advanced Receiver (ARX 2) currently being devel- 
oped uses a Costas crossover loop to acquire and 
track the phase of an incoming quadrature phase-shift- 
keyed (QPSK) signal. The performance is described 
for the QPSK look detector to be implemented, taking 
into account the phase jitter in the tracking loop. Simu- 
lations are used to verify the results of the analysis. 
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N90-26237/9/GAR PC A08/MF A01 
ee Univ. (Germany, F.R.). Inst. fuer Navigation. 
verhalten einer Zusa wera ge 

pangs AFC-Regelschleife Unter Rayleig /Rice’S- 
ingungen mit Additiver Gaussscher 


Semenateee — racking lormance of a Com- 
bined Costas/AFC-Loop under Noisy Rayleigh/ 
Rician Channel Conditions with Additive Gaussian 
Noise Jamming). 

Ph.D. Thesis. 


A. Kleine. 1988, 170p ETN-90-96964 
Text in German. 


Models were developed to investigate the tracking be- 
havior of combined Costas/AFC (Automatic Frequen- 
cy Control) feedback loops under Rayleigh/Rician 
fading conditions with additive Gaussian noise jam- 
ming. A general linearized tracking model was devel- 
oped for land-mobile channels. model can be 
used for the nonlinearized case with sinusoidal phase 
detection characteristic using a standard solution of 
the Fokker-Planck equation. A tracking analysis for 
Costas/AFC loops with coherent automatic gain con- 
trol, and an accuracy analysis for interferometers 
equi with Costas/AFC loops are treated as exam- 
ples. tracking model is the most inaccurate in the 
case of quasistationary channels. 
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PC A03/MF A01 
Cornell Univ., Ithaca, N 


MTP: An Atomic Multicast Transport Protocol. 
A. O. Freier, and K. Marzullo. 30 Jul 90, 27p NAS 
1.26: 186716, TR-90-1141, NASA-CR-186716 
Contracts NAG2-593, NOO1 40-87-C-8904 


Multicast transport protocol (MTP); a reliable transport 
protocol that utilizes the multicast strategy of applica- 
ble lower layer network architectures is described. In 
addition to transporting data reliably and efficiently, 
MTP provides the client synchronization necessary for 
agreement on the receipt of data and the joining of the 
group of communicants. 


103,364 
N90-27004/2/GAR PC A03/MF A01 
Houston Univ. at Clear Lake City, TX. 

Communications and Tracking Expert Systems 


Study. 

Interim Report, period ending 31 Dec. 1986. 

T. F. Leibfried, T. Feagin, and D. Overland. 30 Jan 
87, 45p NAS 1.26:185935, NASA-CR-185935 
Contract NCC9-16 


The original objectives of the study consisted of five 
broad areas of investigation: criteria and issues for ex- 
planation of communication and tracking system 
anomaly detection, isolation, and recovery; data stor- 
age simplification issues for fault detection expert sys- 
tems; data selection procedures for decision tree prun- 
ing and optimization to enhance the abstraction of per- 
tinent information for clear explanation; criteria for es- 
tablishing levels of explanation suited to needs; and 
analysis of expert system interaction and modulariza- 
tion. Progress was made in all areas, but to a lesser 
extent in the criteria for establishing levels of explana- 
tion suited to needs. Among the types of expert sys- 
tems studied were those related to anomaly or fault 
detection, isolation, and recovery. 


103,365 
N90-27153/7/GAR 
(Order as N90-27140/4/GAR, PC = 
02) 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Brief State-of-the-art Review on Optical Communi- 
cations for the NASA Ises Workshop. 
H. D. Hendricks. Jul 90, 7p 
In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 131-137. 


The current state of the art of optical communications 
is briefl I ty This review covers NASA pro- 
grams, DOD and other government agency programs, 
commercial aerospace programs, and foreign pro- 
grams. Included is a brief summary of a recent NASA 
workshop on optical communications. The basic con- 
clusions from all the program reviews is that optical 
communications is a technology ready to be accepted 
but needed to be demonstrated. Probably the most ad- 
vanced and sophisticated optical communications 
system is the Laser Intersatellite Transmission Experi- 
ment (LITE) system developed for flight on the Ad- 
vanced Communications Technology Satellite (ACTS). 
Optical communications technology is available for the 


. applications of data communications at data rates in 


the under 300 MBits/sec for nearly all applications 
under 2 times GEO distances. Applications for low- 
earth orbiter (LEO) to ground will allow data rates in 
the multi-GBits/sec — Higher data rates are limit- 
ed by currently available laser power. Phased array 
lasers offer technology which should eliminate this 
problem. The major problem of cloud coverage can 

probably be eliminated by look ahead pointing, multi- 
ple ground stations, and knowledge of weather condi- 
tions to control the pointing. Most certainly, optical 
communications offer a new spectral region to ra 
the RF bands and very high data communications 
rates that will be required in less than 10 years to solve 
the communications problems on Earth. 
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N90-27736/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Technology Assessment of Alternative Communi- 
= aa Systems for the Space Exploration Initia- 
D. S. Ponchak, J. E. Zuzek, W. A. Whyte, R. L. 
Spence, and P. Y. Sohn. 1990, 25p NAS 
1.15:103243, E-5665, NASA-TM-103243 

Presented at the Space Programs and Technologies 
Conference, Huntsville, AL, 25-27 Sep. 1990; Spon- 
sored by Aiaa. 
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Telecommunications, Navigation, and Information 
names (TNIM) services are vital to accomplish 

he ambitious goals of the Space Exploration Initiative 
(SE. A technology assessment is provided for four al- 
ternative lunar and Mars operational TNIM systems 
based on detailed communications link analyses. The 
four alternative systems range from a minimum to a 
fully enhanced capability and use frequencies from S- 
band, through Ka-band, and up to optical wavelengths. 


Included are tech dev nt schedules as 
they relate to prese El mission architecture time 
frames. 
103,367 
TIB/B90-82004/GAR MF E01 


Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
LOOPUS Mob-D: 


orbit. 
. Kuhlen, and P. Horn. 1990, 5p Rept no. MBB-UK- 
0032-90-PUB 
2. international mobile satellite conference (IMSC-2): 
Mobilesat - expanding the communications horizon, 
Ottawa (Canada), 17-20 Jun 1990. 
Microfiche only. 


This a introduces a new concept for a satellite 

public mobile communications system, 
LOOPUS Mob-D, where most of the ‘classical’ prob- 
lems in mobile satellite systems are ina 
different way. The LOOPUS system offers a total ca- 
pacity of 6000 high rate channels in three service 
areas Europe, Asia and North America, covering the 
entire northern hemi ‘e, with a set of GSM com- 
patible mobile services eventually providing the ‘office- 
in-the-car’. This briefly nahn pe oe charac- 
teristics of the LOOPUS orbit and the communications 
network architecture. (orig. rh (Copyright (c) 1990 
by FIZ. Citation no. 90:082004. 


Policies, Regulations, & Studies 


103,368 

MIC-90-00312/GAR PC E07/MF E01 
Canadian Broadcasting Corporation, Ottawa (Ontario). 
Canadian Broadcasting Corporation: Annual 
c1989, 


98p 
Text in English and French (Bilingual). 


This annual report reviews English and French televi- 
sion and radio, regional br ing, ern serv- 
ice, special services, international activities, facilities 
and distribution, and staff and administration. It pro- 
vides financial statements. 


Radio & Television Equipment 


103,369 
N90-26229/6/GAR 
(Order as N90-26217/1/GAR, PC ~—s 
02) 


Jet Propulsion Lab., Pasadena, CA. 

Dss 15, 45, and 65 34-Meter High Efficiency Anten- 
na Radio Frequency Performance Enhancement 
by Tilt Added to the Subreflector During Elevation 
Ai Changes. 

M. S. Katow. 15 May 90, 12p 

In Its the Telecommunications and Data Acquisition 
Report p 152-163. 


The focusing adjustments of the subreflectors of an 
az-el Ca ainian antenna that uses only linear mo- 
tions have always ended in lateral offsets of the phase 
centers at the subreflector’s focus points at focused 
positions, which have resulted in small gain losses. 
How lateral offsets at the two focus points were elimi- 
nated by tilting the subreflector, resulting in higher 
radio frequency (RF) efficiencies at all elevation angles 
rotated from the rigging angles are described. 


103,370 
PB91-110973/GAR PC A04/MF A04 
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Statens Provningsanstalt, Boras (Sweden). 
Audio and Videotapes: A Literature Study. 

E. Nilsson, and G. Werner. 1990, 52p SP-RAPP- 
1990:11, ISBN-91-7848-207-0 

Text in Swedish. 


The report presents the results of an inventory of prop- 
erties, test methods, and requirements for audio- and 
videotapes. Information has been collected from sup- 
pliers and users of tapes. Studies of national and inter- 
national standards, especially |EC-standards, have 
been performed. The project also includes a literature 
inventory concentrated on image quality of videotapes, 
causes of damages, experiences from natural and ac- 
celerated aging and on some properties where stand- 
ardized test methods do not exist. There are few re- 
ports from natural or accelerated aging of video- or 
audiotapes. The report describes properties of differ- 
ent magnetic materials, causes of damages, defini- 
tions of drop-out and tension at playing for different 
tapes. The report proposes, for video and audiotape, 
test methods for electromagnetic properties and for 
evaluation of tape properties of importance at use and 
storage. An analysis of image quality is proposed. 


Sociopolitical 


103,371 


N90-28449/8/GAR 
(Order as N90-28440/7/GAR, PC A07/MF 
A01) 


National Aeronautics and Space Administration, 
Washington, DC 

Communications and Media Services. 

J. W. Mcculla, and J. F. Kukowski. 1990, 8p 

In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 211-218. Previously An- 
nounced in laa as A90-34050. 


NASA's internal and external communication methods 
are reviewed. NASA information services for the 
media, for the public, and for employees are dis- 
cussed. Consideration is given to electron information 
distribution, the NASA TV-audio system, the NASA 
broadcast news service, astronaut appearances, tech- 
nology and information exhibits, speaker services, and 
NASA news reports for internal communications. Also, 
the NASA worldwide electronic mail network is de- 
scribed and trends for future NASA communications 
and media services are outlined. 


Verbal 


103,372 


MIC-90-00968/GAR PC E07/MF E01 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

Testing the effective Sey capacity method 
of evaluating speech recognizers. 

J. M. E. Van de Vegte, and M. M. Taylor. c1989, 4p 
ESCA Workshop: Speech input/output assesment and 
speech databases (1989: Noordwijkerhout, Nether- 
lands). Presented at the ESCA Workshop: Speech 
input/output assessment and speech databases. 


The performance of isolated-word speech recognizers 
is typically measured using error rates. To obtain reli- 
able error rate estimates for good recognizers can re- 
quire many thousands of subject utterances, and, the 
better the recognizer, the more sensitive the error rate 
is to the actual challenge vocabulary and the skill of 
the talker. The Effective Vocabulary Capacity (EVC) is 
the maximum vocabulary that a recognizer can in prin- 
ciple handle at a given error rate. It relies on measures 
that are relatively independent of the challenge vocab- 
ulary and which require only tens of hundreds of test 
utterances. This document tests the EVC algorithm for 
both synthetic and real recognizer data. 
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DE90016102/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Design and implementation of a Fiber Distributed 
Data Interface (FDDI) cable pliant and network. 

S. A. Gossage, and N. Testi. 1990, 17p SAND-90- 


2067 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An extensive optical fiber (0.f.) cable plant has been 
constructed in the Central Computing Facility (CCF) of 
Sandia National Labs to support the NSC DX platform 
with the Fiber Distributed Data Interface (FDDI) net- 
work. The cable plant was designed to optimize flexi- 
bility, maintainability, expandability, performance, and 
capacity. More than 2km of fiber cable and over 3400 
connectors were installed. Each component of the 
cable system was carefully evaluated in order to meet 
the design requirements and conform to standards. A 
detailed statement of work (SOW) was generated to 
assure proper implementation of the design by a quali- 
fied contractor. Following the installation of the o.f. 
cable plant, a heterogenous, production network was 
= to utilize the benefits of the new media and inter- 
aces. 


103,374 

DE90016103/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Performance and operational characteristics of a 
Fiber Distributed Data Interface (FDDI) ring. 

N. Testi. 1990, 27p SAND-90-2066C, CONF- 
9009232-2 

Contract AC04-76DP00789 

NEXUS conference (23rd), Orlando, FL (USA), 11-14 
Sep 1990. Sponsored by Department of Energy, 
Washington, 

Portions of this document are illegible in microfiche 
products. 


Sandia National Laboratories is in the process of up- 
grading the Central Computing Network, which is a 
large heterogeneous network providing scientific com- 
puting, file storage, output services, and remote 
access to network resources. The migration from the 
present HYPERchannel-50 technology to HYPER- 
channel-100 is currently in —— and plans to mi- 
grate to the Fiber Distributed Data a (FDDI) 
token ring architecture are being considered. A migra- 
tion from a variety of proprietary protocols to a primari- 
ly TCP/IP environment is also in Amy In order to 
test the feasibility of the Network tems Corporation 
FDDI technology platform, two tent rings have been 
constructed. Ring ‘A’ consists of nine dual attached 
Data Exchange Units (DXUs) and ring ‘B’ consists of 
two dual attached DXUs. The rings are linked together 
using N715 DXUs. Other DXU models (with associated 
host computers where applicable) include N130s, an 
N220, N400s, and FE640 IP routers. Test data on fault 
isolation and recovery mechanisms, performance, IP 
routing (within and between rings), and monitor capa- 
bilities will be presented. ‘Interoperability’ data based 
on tests between DXUs and Sun FDDI workstations 
will also be presented. 14 figs. 


103,375 

DE90016695/GAR PC A06/MF A01 
Stanford Linear Accelerator Center, CA. 

Valiant little terminal. A VLT user’s manual. 

A. Weinstein. Aug 90, 114p SLAC-370 

Contract ACO3-76SF00515 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This paper discusses: an introduction to valiant little 
terminal (VLT); getting started; the user interface; writ- 
ing scripts; and troubleshooting. 


103,376 

DE90016862/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Report on Radon Transform IC. 

|. Agi. 22 Nov 89, 18p UCRL-CR-104658 

Contract A 

Sponsored by Department of Energy, Washington, DC 


Portions of this document are illegible in microfiche 
products. 


The goal of this proj is to build an integrated circuit 
to calculate the Radon Transform and the backprojec- 

tion operation at a 10 MHz video input rate. In complet- 
ing this goal there are two different issues to be ad- 
dressed. One is the analysis of the implementation of 
the Radon Transform in hardware and the second is 
the design and layout of the chip itself. The first issue 
involves studying different implementation algorithms 
and determining which algorithm is best suited for im- 
plementation on a chip. Because of its ease of imple- 
mentation and small data size as compared with the 
exact transformations, the Radon Transform using in- 
terpolation was chosen. Interpolation in the forward 
transform requires interpolation in the backprojection 
operation as part of the calculation of the Inverse 
Radon Transform. Three interpolation schemes were 
considered for the forward transform and two 
schemes were considered for the backprojection. Of 
all these choices, the line length interpolation of the 
pixels in the forward transform along with linear inter- 
polation of the values on the discrete s-axis resulted in 
the lowest mean squared error for high resolution re- 
construction. However, line length interpolation needs 
four multiplications every clock period while linear in- 
terpolation needs only one. Software simulations 
showed no significant visual difference in the test 
images between the complicated line length interpola- 
tion and the linear interpolation for most applications 
of interest. As a result, linear interpolation was chosen 
in both the forward transform as well as the backpro- 


jection to reduce the chip area. 

103,377 

DE90016863/GAR PC A04 
Lawrence Livermore National Lab., CA. 

Radon Transform Coprocessor r board description. 
E. Shieh. 6 Nov 89, 67p att 104659 

Contract W-7405-ENG-4 

Sponsored by Ceparvaeet of Energy, Washington, DC. 


Paper copy only, copy does not permit microfiche pro- 
duction. 


The design of the Radon Transform Coprocessor is 
derived from a parallel/pipeline architecture as pro- 
posed by Sanz et al. This architecture is well suited for 
fast reconstruction of images from projection data. 
This paper presents a high level block diagram of the 
coprocessor. The general operation and data flow is 
as follows. The host first puts the DSP chips in a hold 
state so that is may access the RAM. The host com- 
puter then downloads projection data into the dual 
ported RAM on the coprocessor and releases and 
resets the DSPs..Upon the reset, the DSPs begin com- 
puting the backprojection. Each ‘DSP calculates a por- 
tion of each pixel in parallel with the other DSPs. Once 
this calculation is complete, the partial pixel value is 
passed down the pipeline to the next DSP which adds 
its contribution to the pixel. Once a DSP passes its 
contribution of the pixel down the pipeline, it then 
begins reconstructing the subsequent pixels of the 
image in raster scan fashion. The backprojected image 
is placed one pixel at a time on the host bus. For maxi- 
mum speed, ideally there would be one processor per 
projection. Show is an open architecture with N 
essors, but for the prototype coprocessor, four DSPs 
will be used. The design accommodates a maximum of 
eight processors in the pipeline and can be easily 
modifi ed to allow more than eight processors in the 
system. For the forward projection, the host sends 
pixel values down the pipeline and projection data is 
computed by each DSP in parallel. Once the DSPs are 
finished computing and are put in the hold state, the 
host may access the data for further processing. 
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N90-25581/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
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Survey of Concurrent Readers and 

ji Kirousis, and E. Kranakis. cSep 39.2 op CWI-CS- 
R8936, ETN-90-96807 

Contract EC-3075 


Implementations of concurrent —— level objects from 
weaker lower level objects are free from the 
usual control primitives, ae mutual exclusion, test and 
set, etc. are considered. A survey of the most impor- 
tant recent results concerning such wait-free imple- 
mentations of atomic multiwriter, multireader shared 
registers is = Several algorithms for constructing 
atomic bits safe bits, atomic multivalued shared 
variables from atomic bits, as well as atomic multir- 
eader and multiwriter shared variables from multiva- 
lued single writer, single reader shared variables, are 
presented. Several methods for proving the correct 
ness of concurrent reader concurrent writer protocols 
are discussed. 


103,379 
N90-25582/9/GAR 
PC A03/MF A01; also available from GAO, 
Gaithersburg, MD HC first five copies free, 
addition 
General Accounting Office, Lancy, ug DC. Informa- 
tion Management and Technology Div. 
Space Operations: Nasa Efforts to Dev and 
Deploy Advanced Spacecraft Computers. Report 


to the Chairman, Subcommittee on Science 
and Appl mee pe on , Space, 
and Tech 


, House o wEURITEL aot? 
Ss. a" Mar 89, 43p GAO/IMTEC-89-17, B- 


NASA faces great challenges in building and deploying 
computers for its spacecraft. The performance capa- 
bilities of existing NASA spacecraft computers are dis- 
cussed as well as ongoing NASA and Department of 
Defense programs to develop and deploy advanced 
spacecraft computers, and NASA’s plans for space 
station computers. The time lag between the availabil- 
ity of computer technology on the ground and the use 
of that technology in space in 8 to 20 years, outdating 
computers even before they are launched into space. 
NASA is aware of this problem, but needs to test com- 
puters for reliability in harsh environments and select a 
computer early in the design process. Time lags also 
occur with unavoidable launching delays - of some- 
times as much as several years. Shortening the time 
lag could significantly increase spacecraft capabilities 
for collecting scientific data and possibly decrease 
future mission costs. The report recommends that 
NASA's Administrator consider further strengthening 
the agency’s ongoing activities by establishing an in- 
dependent expert panel to determine if additional 
might be taken to shorten the process. Case studies of 
five missions are appended. 


103,380 
N90-25625/6/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Applying Formal Models and Proofs to the Verifi- 
cation of Distributed Systems. 

Ay Tomayko, and E. Eberbach. Feb 89, 14p IAR- 


How software engineers can use formal models and 

proofs of correctness in verifying distributed systems is 

explored. A typical distributed architecture is de- 

scribed, and then used as an example of the applica- 

ba of formal methods at different levels of abstrac- 
n. 


103,381 

N90-26513/3/GAR PC A03/MF A01 

Michigan Univ., Ann Arbor. 

ni ly Fault-Tolerant Routing in Hypercube Mul- 
computers. 

M. Chen, and K. G. Shin. ene. 39p NAS 

1.26:186781, NASA-CR-186 

Contracts NAG1 -296, NOOO 85-01 22 


A connected hypercube with sea | links and/or nodes 
is called an injured hypercube. To enable any non- 
faulty node to eiemmaloahe with any other non-faulty 
node in an injured hypercube, the information on com- 
ponent failures has to be made available to non-faulty 
nodes so as to route messages around the faulty com- 
ponents. A distributed adaptive fault tolerant routing 
scheme is proposed for an injured hypercube in which 
each node is required to know only the condition of its 
own links. Despite its simplicity, this scheme is shown 
to be capable of routing messages successfully in an 
injured hypercube as long as the number of faulty com- 


ponents is less than n. Moreover, it is proved that this 
scheme routes messages via shortest paths with a 
rather high probabiltiy and the expected length of a re- 
sulting path is very close to that of a shortest path. 
Since the assumption that the number of faulty compo- 
nents is less than n in an n-dimensional hypercube 
might limit the usefulness of the above scheme, a rout- 
ing scheme is introduced based on depth-first search 
which works in the presence of an arbitrary number of 
faulty components. Due to the insufficient information 
on faulty components, the paths chosen by the above 
scheme may not always be the shortest. To guarantee 
that all messages be routed via shortest paths, it is 
proposed that every mode be equipped with more in- 
formation than that on its own links. The effects of this 
additional information on routing efficiency are ana- 
lyzed, and the additional information to be kept at each 
node for the shortest path routing is determined. Sev- 
eral examples and remarks are also given to illustrate 
the results. 


103,382 


N90-26522/4/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Capacity for Patterns and ae in Kanerva’s 
SDM as Compared to Other Associative Memory 
Models. 

J. D. Keeler. Dec 87, 12p NAS 1.26:180701, RIACS- 
TR-87.29, NASA-CR-180701 

Contract NCC2-408 

Sponsored in Part by Darpa. 


The information capacity of Kanerva’s Sparse Distrib- 
uted Memory (SDM) and Hopfield-type neural net- 
works is investigated. Under the approximations used, 
it is shown that the total information stored in these 
systems is proportional to the number connections in 
the network. The proportionality constant is the same 
for the SDM and Hopfield-type models independent of 
the particular model, or the order of the model. The 
approximations are checked numerically. This same 
analysis can be used to show that the SDM can store 
sequences of spatiotemporal patterns, and the addi- 
tion of time-delayed connections allows the retrieval of 
context dependent temporal patterns. A minor modifi- 
cation of the SDM can be used to store correlated pat- 
terns. 


103,383 


N90-26524/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


ISIS and META Projects. 
Progress Report. 
K. Birman, R. r, and K. Marzullo. 22 Feb 90, 


Coope: 
13p NAS 1.26:186645, NASA-CR-186645 
Contracts NAG2-593, N00140-87-C-8904 
Presented at the Workshop on Mission Critical Operat- 
ing Systems, Washington, DC, Nov. 1989. 


ISIS and META are two distributed systems projects at 
Cornell University. The ISIS project, has developed a 
new methodology, virtual synchrony, for writing robust 
distributed software. This approach is directly support- 
ed by the ISIS Toolkit, a programming system that is 
distributed to over 300 academic and industrial sites. 
Several interesting applications that exploit the 
strengths of ISIS, including an NFS-compatible repli- 
cated file system, are being developed. The META 
project, is about distributed control in a soft real time 
environment incorporating feedback. This domain en- 
compasses examples as diverse as monitoring inven- 
tory and consumption on a factory floor and perform- 
ing load-balancing on a distributed computing system. 
One of the first uses of META is for distributed applica- 
tion management: the tasks of configuring a distribut- 
ed program, dynamically adapting to failures, and mon- 
itoring its performance. Recent progress and current 
plans are presented. This approach to distributed com- 
puting, a philosophy that is believed to significantly dis- 
tinguish the work from that of others in the field, is ex- 
plained. 
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N90-26526/5/GAR 
Maryland Univ., College Park. 


PC A03/MF A01 
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a A Self-Processing Network Model for an 
Extended Blocks World Planning Environment. 

Final Technical ore 

C. L. Dautrechy, J. A. ia, and F. Mcfadden. Jun 

90, 49p NAS 1.26: 1067 . UMIACS-TR-90-78, 

NASA-CR-186733 

Contracts NAGI BBS, NSF IRI-84-51430 


pe yee network — (neural/connectionist 
models, marker passing/message passing networks, 
etc.) are currently undergoing intense nie ong al 

a variety of information 


many lenging 
would be encountered in a real i 
environment: multiple simultaneous 
well as sequential action execution, action sequencing 
determined nok Gale br Gate anna airtameeiane ton 
also by limited resources (e.g., three tasks, two 
agents), need to interpret Sieacipaed events 
react appropriately through replanning, etc. 


103,385 
PC A12/MF A02 


ER, Peper. 1989, 261p ETN-90-97220 
Extensible massively parallel computers consist of 
can be — with addi- 


for communication between processors is studied. A 
method to construct statical communication networks 
for extensible parallel computers is described. A fun- 
damental problem of communication mechanisms is 
considered. An infinite class of extensible 

which are based on the 


graphs which are at the base of 
these networks are described and several properties 
of the infinite graphs are deduced. 


103,386 


N90-26569/5/GAR PC A06/MF A01 
Technische ta Eindhoven (Netherlands). 
Dewig > of a Universal Pr tocol System Architec- 
Design of a Ui Prot 

ture: of Functions and Services. 

Final Report. 


M. R. M. Winter. Dec 89, 102p EUT-89-E-230, ISBN- 
90-6144-230-3 


A framework of a protocol subsystem architecture 
using a maximum of parallelism is described. As many 
protocols show a great similarity concerning establish- 
ment, maintenance release, a start is made to 
model a universal protocol subsystem. In addition to 
an informal description of the processes within the uni- 
versal protocol subsystem, a formal description is 
given of most of these processes. Parallelism was 
used where reasonable to perform a rate of data com- 
munication as high as possible. Multiple concurrent 
connections can be served in parallel. Transmission 
and reception of data can be performed in parallel. 
Processes can also operate in parallel if protocol data 
units are pipelined through the subsystem in analog to 
pipelining within the communication m. In analog 
to multitasking on one CPU (Central ing Unit), 


cation entity quasi-parallel. A } 
several processes and their mutual communications is 
given. Additional requirements on management of 
these processes and on memory are described. 
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N90-26575/2/GAR PC A13/MF A02 

Institut National ee de Grenoble sence, 
ement Paraliele: Un R 


Architecture Massiv 
(uschr ogg ok ey la = ta Rocenetpotion ps 


— - Moncrsor se Integrated 
image Reconstruction). 

Ph.D. Thesis. 

D. Lattard. 1989, 289p ETN-90-97257 

In French; English Summary. 


A highly parallel architecture based on a regular net- 
work of cells which have the characteristics to be com- 
pletely asynchronous is aye ant The cells are able 
to en ng between themselves using a mes- 
sage routing mechanism. Each cell includes a proc- 
essing part t which realizes the necessary functions of 
the application, and a routing party which ensures 
messages transportation. The architecture was vali- 
dated by developing a machine dedicated to image re- 
construction. Each cell deals with a sub-image, and 
the cellular array is used to realize back-projection and 
projection processings. The different cell parameters 
are defined according to temporal constraints. The 
interface of such an architecture was studied in a host 
environment. An integrated circuit including one cell 
was designed 


103,388 
N90-26619/8/GAR PC A03/MF A01 
Army Aviation Research and Development Activity, 
Fort Eustis, VA. 

losed-Form Solution of Decomposable Stochas- 


tic Models. 
J. A. — 1990, 41p NAS 1.15:103466, NASA- 
TM-103466 


Markov and semi-Markov processes are increasingly 
being used in the modeling of complex reconfigurable 
systems (fault tolerant computers). The estimation of 
the reliability (or some measure of performance) of the 
system reduces to solving the process for its state 
probabilities. Such a model may exhibit numerous 
states and complicated transition distributions, contrib- 
uting to an expensive and numerically delicate solution 
procedure. Thus, when a system exhibits a decompo- 
sition property, either structurally (autonomous sub- 
systems), or behaviorally (component failure versus 
reconfiguration), it is desirable to exploit this decompo- 
sition in the reliability calculation. In interesting cases 
there can be failure states which arise from non-failure 
states of the subsystems. Equations are presented 
which allow the computation of failure probabilities of 
the total (combined) model without requiring a com- 
plete solution of the combined model. This material is 
presented within the context of closed-form functional 
representation of probabilities as utilized in the Sym- 
bolic Hierarchical Automated Reliability and Perform- 
ance Evaluator (SHARPE) tool. The techniques adopt- 
ed enable one to compute such probability functions 
for a much wider class of systems at a reduced compu- 
tational cost. Several examples show how the method 
is used, especially in enhancing the versatility of the 
SHARPE tool. 


103,389 

N90-26649/5/GAR 
Massachusetts Univ., Amherst. 
High Speed All Optical Networks. 
Annual! Report, 1 May 1989 - 30 Apr. 1990. 
|. Chlamtac, and A. Ganz. 1990, 0p NAS 
1.26:185311, NASA-CR-185311 

Contract NAG2-578 


An inherent problem of conventional point-to-point 
wide area network (WAN) architectures is that they 
cannot translate optical transmission bandwidth into 
comparable user available throughput due to the limit- 
ing electronic processing speed of the switching 
nodes. The first solution to wavelength division multi- 
plexing (WDM) based WAN networks that overcomes 
this limitation is presented. The proposed Lightnet ar- 
chitecture takes into account the idiosyncrasies of 
WDM switching/transmission leading to an efficient 
and pragmatic oF The Lightnet architecture 
trades the ample WDM bandwidth for a reduction in 
the number of processing stages and a simplification 
of each we stage, leading to a, in- 


creased 
of the Li 


PC A07/MF A01 


new 
which constitute the links of the virtual topology. Light- 
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paths are all-optical, multihop, paths in the network 
that allow data to be switched through intermediate 
nodes using high throughput passive optical switches. 
The use of the virtual topologies and the associated 
switching design introduce a number of new ideas, 
which are discussed in detail. 


103,390 
N90-27288/1/GAR 

(Order as N90-27275/8/GAR, PC ay 
Alabama Univ. in Huntsville. 
Architecture for Rule Based System Explanation. 
T. R. Fennel, and J. D. Johannes. May 90, 8p 
In NASA, Marshall Space Flight Corte, Fifth Confer- 
at Artificial Intelligence for Space Applications p 


A system architecture is presented which incorporate 
both graphics and text into explanations provided by 
rule based expert systems. This architecture facilitates 
explanation of the knowledge base content, the con- 
trol strategies “4 -Y¥ by the system, and the con- 
clusions made by the system. The suggested ap- 
proach combines hypermedia and inference engine 

ilities. Advantages include: closer integration of 
user interface, explanation system, and ki ledge 
base; the ability to embed links to deeper knowledge 
underlying the compiled knowledge used in the knowl- 
edge base; and allowing for more direct control of ex- 
planation depth and duration by the user. User models 
are suggested to control the type, amount, and order 
of information presented. 


103,391 

N90-28353/2/GAR 

Illinois Univ. at Urbana-Champaign. 
DSIM: A Distributed Simulator. 
Final Report. 


K. K. Goswami, and R. K. lyer. re 0, 25p NAS 
1.26:186880, NASA-CR-18688' 
Contract NCA2-385 


Discrete event-driven simulation makes it possible to 
model a computer system in detail. However, such 
simulation models can require a significant time to exe- 
cute. This is especially true when modeling large paral- 
lel or distributed systems containing many processors 
and a complex communication network. One solution 
is to distribute the simulation over several processors. 
If enough parallelism is achieved, large simulation 
models can be efficiently executed. This study pro- 
poses a distributed simulator called DSIM which can 
run on various architectures. A simulated test environ- 
ment is used to verify and characterize the perform- 
ance of DSIM. The results of the experiments indicate 
that speedup is application-dependent and, in DSIM’s 
case, is also dependent on how the simulation model 
is distributed among the processors. Furthermore, the 
experiments reveal that the communication overhead 
of ethernet-based distributed systems makes it difficult 
to achieve reasonable speedup unless the simulation 
model is computation bound. 
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N90-28438/1/GAR PC A02/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

Purchase of cr Equipment: Justification 
and Cost Appraisa 

R. F. Bateman. pond 89, 10p RSRE-89023, 
BR113097 


The Information Technology Strategy Committee 
(ITSC) has decided that a cost appraisal should be 
performed for all major computer equipment pur- 
chases made by Royal Signals and Radar Establish- 
ment (RSRE). The support requirements are consid- 
— — the costs for the new computer system are 
evaluated. 


Computer Software 
103,393 
DE90014888/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA 
in temporal databases. 
H. Gunadhi, A. , and J. G. Shanthikumar. Feb 
90, 21p LBL-2743 
Contract ACO3-76SF00098 


Sponsored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
~ a Original copy available until stock is exhaust- 


Temporal relations possess several characteristics 
that distinguish them from conventional snapshot rela- 
tions. First, for each instance of the surrogate (entity) 
there is a set of time-ordered tuples. Second, surro- 

instances may arrive and depart in some time- 
dependent manner. wae noe te instance may 


e and depart more us creating ofthe 
(null aban within its — ee the sa no 
temporal attribute may also be ti 
ventional methods of estimation are incapable a pro- 
vidin pe good approximations of the cost of various on 
operations, even for those involving selections 
on a si a relation. The problem is more acute in the 
case of join operations, since selectivities on time in- 
terval intersections have to be estimated. We propose 
a practical, yet theoretically sound model to character- 
ize the behavior of temporal relations. Estimates of the 
outcome for various unary and binary operations are 
derived from this model. Preliminary results on the ac- 
o” of selected estimates are provided. 19 refs., 4 
Ss. 
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Lawrence Berkeley Lab., CA. 

Efficient indexing methods for temporal relations. 
H. Gunadhi, A. Segev, and W. A. Haas. Mar 90, 34p 
LBL-28798 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC 
Portions of this document are illegible in microfiche 
"yaa Original copy available until stock is exhaust- 


The size of temporal databases and the semantics of 
temporal queries pose challenges for the design of ef- 
ficient indexing methods. We look at the primary issues 
that affect the design of indexing methods, and pro- 
pose several structures and algorithms for specific 
cases. We develop indexing methods for time based 
queries, queries on the surrogate or time-invariant key 
and time, and temporal attribute and time. In the latter 
case, we — several methods by which to partition 
the time-line, in order to balance the distribution bution of 
tuple-pointers within the index. We analyze our meth- 
ods against alternatives, and present appropriate em- 
pirical results. 


103,395 
DE90016128/GAR PC A03 
Washi Univ., Seattle. 

Computing environments, interactive graphics and 
nonparametric methods for data 

— report 1989-90 and Research plan 1990- 


1991, 19p DOE/ER/25006-5 

Contract FG06-85ER25006 

Sponsored by Department of Energy, Washington, DC. 
ee copy only, copy does not permit microfiche pro- 


This report discusses progress for the year 1989-- 
1990 in computing environments, interactive ner) 
and nonparametric methods for data analysis. (LS! 
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DE90016222/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Software safety work: . Application of 
hardware safety princi ‘0 software. 

1990, 7p SAND-90-2255C, CONE-9010171-2 
Contract oe -76DP00789 


Workshop on design and assurance for software 
pros Ne Las Crucpe, NM (USA), 16-18 Oct 1990. — 
by Department of Energy, Washington, DC. 
Portiong of this document are illegible in microfiche 
products. 


More than 20 years ago, a philosophy was developed 
for the design and analysis of hardware systems to 
ensure that they would perform in a predictably safe 
manner, even in severe abnormal environments. This 
philosophy has been scrutinized and tested during the 
intervening years, and has proved successful in prac- 
tice. A requirement guiding the development of the phi- 
lescnras sae Sits Re. neeenn Soni anses be. eonee 
enough to be amenable to analysis. The inherent sim- 
plicity is a safety attribute, because comple: 

as those represented by fault trees containing 
undress of branches, are extremely susceptible to 
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ORNL research programs bah matrix computa- 
i lel computing, which are ene he 
Applied Mathematical Sciences Subprogram of the 
Research. The traveler present- 
at Selina epere vomit of 


computations and parallel Conpuare at on sparse a 
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DE90016696/GAR PC A11/MF A02 
Stanford Linear Accelerator Center, CA. 

Proceedings of the REXX symposium for develop- 
ers and users. 

Jun 90, 239p soa d  1etinamrtaane 

Contract any Sy 

Rexx amvets i ye and users, Stanford, 
CA (USA), 11 ro “980, Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
 _—_ Original copy available until stock is exhaust- 


“el oe discusses the following topics: REXX 4.0; 
IBM REXX compiler; the astonishment factor; |1/O and 
Pere or challenges; object oriented REXX; IBM 
SAA REXX for OS/2; REXX for UNIX; why REXX died 
(a retrospective); SLAC use of REXX on VM and VMS; 
developing fullscreen REXX applications; CMS pipe- 
_—, = — in three different environments: VM/ 


103,399 
N90-25574/6/GAR 
(Order as N90-25503/5/GAR, PC Ase/Mr 


) 
National Aeronautics and Space aaeean, Hous- 
ton, TX. ae B. Johnson spay cone 
Process and in Graphi 


Representation in ys. 
D. J. Gillan, R. Lewis, and M. Rudielt M Mer 90, S 

In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 661-665. 


How people comprehend — is examined. 
Graphical comprehension invo cognitive repre- 
sentation of information from a graphic amy and the 
processing strategies that people apply to answer 
questions about graphics. Research on representation 
has examined both the features present in a graphic 
display and the cognitive representation of the graphic. 
The key features include the physical components of a 
gon the relation between the figure and its axes, and 
information in the graph. Tests of people’s 

for graphs indicate that both the physical and informa- 
tional aspect of a graph are important in the cognitive 
representation of a graph. However, the physical (or 
perceptual) features overshadow the information to a 
large degree. Processing strategies also involve a per- 
ception-information distinction. In order to answer 
simple questions (e.g., determining the value of a vari- 
able, comparing several variables, and determining the 
mean of a set of variables), between 
information processing strategies: (1) an arithmetic, 
Took-up strategy in which they use a graph much tke a 
table, looking up values and performing arithmetic cal- 
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N90-26525/7/GAR PC A15/MF A02 
Expert System Gaved Softw foe sky Sizing Tool, Phase 
Final Report. 


D. Friedlander. 1990, 340p NAS 1.26:186706, NASA- 
CR-186706 
Contract NAS7-1033 


tion factor of 1.77, ana 
experts but without their sig 


outer on that — human 
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N90-26528/1/GAR PC A01/MF A01 

Notre Dame Univ., IN. Dept. of Electrical Engineering. 
M-. Decoder for Con- 


F. Wi Toye he oe yet anna 
1.26:1 , NASA-CR-186863 
Contracts NAG5-557, NSF NCR-89-03429 


The Viterbi Algorithm (VA) is optimum in the sense of 
being maximum likelihood for decoding codes with a 
trellis structure. However, since the VA is in fact an 
1 pete ie ie geen yes 
with the constraint length 


ths in the trellis, all of the 
. All successors of M paths are ex- 
tended at the next trellis depth, and all but the best M 
of these are d . Since a limited search convolu- 
tional decoder will flounder indefinitely if one of the 
paths in storage is not the correct one, the data = 
SSS. It has been shown tha 
the performance of the approaches the VA at 
Stoned te nolan Colla GRUNGE ols an th viateh by - 
less than the 2 sup upsilon states in the full trellis. Thus 
ee ees Lae aaenae eee 
making larger coding gains possible at high SNR’s. 
However, it still suena: aletivehy lange Gand compu- 
tational effort to achieve good performance. 
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N90-26534/9/GAR PC A05/MF A01 
Purdue Univ., Lafayette, IN. 

Graphics Applications Utilizing Parallel Process- 


Final Report, 1 Feb. 1989 - 30 Jun. 

J. R. Rice. a Jul 90, 77p NAS 1 26: 108719, NASA- 
CR-186719 

Contract NAG1-789 


The results are presented of research conducted to 
ous a parallel graphic application algorithm to 
the numerical solution of the 1-D wave equa- 

tion, the vibrating string. The research was conducted 
Balance 21000 multiprocessor. The wave equation is 
implemented using finite difference method. The 
‘onization issues that arose from the parallel im- 


ition and the strategies used to alleviate the 
effects of the synchronization overhead are discussed. 
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103,403 
N90-26535/6/GAR PC A03/MF A01 
Cornell Univ., Ithaca, N 
Tools for 


Distributed 
An Gn ame aa eee Ju 


Contract NAG2-583 
of moni- 
and controling an application ast executes 
activi- 
ties as configuration, ini : moni- 
toring, resource scheduling, response. The 


pre-existing, i programs 
OE al cea ea ee eee 
may not have been intended. Meta allows manage- 
ment functions to be retrofitted to such programs with 
a minimum of effort. 


103,404 

ppt rent ne aie en A03/MF A01 
oughborough Univ. nology (England) 

Efficient Generalized Conjugate Gradient Aigo- 

rithms. Part 2: | 

Y. F. Hu, and C. Storey. Sep 89, 18p MATHS-REPT- 

A-118-PT-2, ETN-90-97128 


A new, 


conjuga' 
cient in terms of iteration numbers and has modest 
storage requirements. 
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N90-26549/7/GAR PC A03/MF A01 
Grenoble-1 Univ., Saint-Martin d’Heres (France). fom 

—_— et Mathematiques Appliquees de 


Algorithm for Surface Plane intersection 
_—— Nov 89, 49p IMAG-RR-794-M, ETN- 


The problem of intersection between a surface and a 
plane, well-known in sequential programming, is stud- 
ied for parallel computers. A parallel algorithm for com- 
puters with distributed memory is proposed. A ring net- 


work and af network are used. The interest 
of this im is shown by several ms i 
mented on a hypercube FPS T40 (32 processors). 
103,406 

N90-26550/5/GAR PC A03/MF A01 


Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 
Informatique et Mathematiques Appliquees de Greno- 
ble. 


Formal Verification of the Janus on-Line 
S. Ashraf. Jul 89, 36p IMAG-RR-785-i, ETN-90- 
97234 


The formal proof of the on-line redundant multiplier 
JANUS is presented. The multiplier using the hardware 
description language VHLD is described. The VHLD 
description is translated to a functional programming 
language OBJ. OBJ is used to construct the temporal 
equations of the multiplier outputs. The time variable is 
eliminated and the equations are Merny © into 


LISP functions. The Baugh-Wooley two’s complement 
multiplier is used as specification. equivalence be- 
tween this specification and the multiplier output is 


proved using the tautology checker TACHE. 
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N90-26552/1/GAR PC AO5/MF A01 
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Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 
Informatique et Mathematiques Appliquees de Greno- 


ble. 
Etude d’Une Classe d’Algorith 


mes d’Optimisation 
Non Convexe implementation et Applications 
(Study of a Class of Non Convex Optimization Al- 
ms: | tation and Applications). 
.D. Thesis. 
J. Chaarani. 1989, 100p ETN-90-97241 
Text in French. 


Existing algorithms are modified. Variations of the al- 
ithms are developed for practical application to the 
I-pool problem presented by the French petroleum 

ree iy! ELF. A comparative study of the methods 

is presented. The Tuy cup method, the branch 
bound method and an exterior approximation method 
are compared. The characteristics of optimal solutions 
are compared. These characteristics are used in de- 
veloping new algorithms. 


103,408 

N90-26553/9/GAR PC A12/MF A02 
Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 
ee et Mathematiques Appliquees de Greno- 


Etudes Adaptatives et Comparatives de Certains 
Aigorithmes en Optimisation. Implementations Ef- 
fectives et Applications (Adaptive and Compara- 
tive Studies of Optimization Algorithms: Imple- 
mentations and Applications). 

Ph.D. Thesis. 

A. Yassine. 1989, 256p ETN-90-97243 

In French; English Summary. 


Comparative and adaptive optimization algorithms are 
studied. Their implementation and application to solv- 
ing various problems in applied mathematics is pre- 
sented. The algorithms studied include an algorithm 
for finding solutions to general linear programming 
problems. Lemke’s pivoting method, the conditional 
conjugate method and the inverse partial method to 
solve convex quadratic programs are studied. Outer 
approximation methods, cutting plane methods and 
trust region methods for non-convex optimization are 
discussed. 


103,409 

N90-26555/4/GAR PC A07/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Formal Verification of Distributed Computing Sys- 
— Logic Characterization of Behavior Equiva- 


ce. 
Ph.D. Thesis. 
F. nee. 1989, 149p LAAS-89386, ETN-90- 


97258 
In French; English Summary. 


The verification of distributed computing system speci- 
fications aims to check system executions relative to 
the required properties. These properties concern 
logic propositions about system states and events per- 
formed by the system. Two approaches are compared, 
and combined: one is based on observational equiva- 
lence, the other is based on temporal logic. The main 
method consists of deriving an explanatory model from 
a description of the global behavior and a particular 
property. A least model is associated with a specific 
question, by preserving analysis capacity. An equiva- 
lence relation is proposed which preserves logic prop- 
erties. This approach was developed within a software 
environment for communication protocol analysis. 


103,410 
N90-26563/8/GAR PC A04/MF A01 
Old Dominion Univ., Norfolk, VA. 

Atamm Multicomputer Operating System Func- 
tional Specification. 

Progress Report, Feb. - Aug. 1990. 

R. Mielke, J. Stoughton, S. Som, R. Obando, and M. 
Malekpour. Aug 90, 73p NAS 1.26:186845, NASA- 
CR-186845 

Contract NCC1-136 


The Algorithm To Architecture Mapping Model 
(ATAMM) is a marked graph model which describes 
the implementation of a decomposed algorithm on a 
data flow computer architecture. AMOS, the ATAMM 
Multicomputer Operating System, is an operating 
system which implements the ATAMM rules. A first 
generation version of AMOS has been developed for 
the Advanced Development Module (ADM), a four 
processor architecture based on the Westinghouse 
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VHSIC 1750A instruction set processor. A second 
| weeny version of AMOS is being developed for the 

ieneric VHSIC Spaceborne Computer (GVSC), a 
spaceborne four processor breadboard which also is 
based on the VHSIC 1750A instruction set architec- 
ture. The ATAMM model is defined and illustrated by 
example. Time performance of algorithms executed 
according to the ATAMM rules is considered. Strate- 
gies are described for generating operating conditions 
or predictable performance based on the number of 
available computing resources. The ADM implementa- 
tion of AMOS is presented. Finally, enhancements 
planned for the GVSC implementation of AMOS are 
described. The AMOS functional features as modified 
to include the enhancements are to be implemented in 
the GVSC breadboard system. 


103,411 

N90-26570/3/GAR PC A03/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

aay any et Mathematiques Appliquees de Greno- 
e. 

Une Parallelisation du Recuit Simule Applique a 

l’Amelioration des Mal Tetraediques (Paralle- 

lization of an Annealing Simulation Applied to Im- 

ing Tetrahedric Grids). 

C. Lacote, J. Mailfert, and J. P. Uhry. Dec 89, 42p 

IMAG-RR-796-M, ETN-90-97235 

Text in French. 


A distributed algorithm of the simulated annealing 
method is presented. It is used to improve the meshes 
in tetrahedrons of a domain D in finite element calcu- 
lus. Various parallelization techniques of simulated an- 
nealing are examined. Self-adaptable parallelization 
established between different processors is dis- 
cussed. It is based on a division of the domain with 
— frontiers. Improvements obtained on meshes 
of real domains are shown. The program is run on a 
T40 hypercube with 32 processors. 


103,412 

N90-26571/1/GAR PC A03/MF A01 
Grenoble-1 Univ. (France). Lab. d’Informatique Fonda- 
mentale et d’Intelligence Artificielle. 

Principles of FP2: Term Algebras for Specification 
of Parallel Machines. 

P. Schnoebelen, and P. Jorrand. Oct 89, 49p RR- 
789-I-IMAG-98-LIFIA, ETN-90-97238 

Sponsored in Part by Eec and Cnrs. 


The principles of FP2 (functional parallel program- 
ming) are presented. A language where systems of 
parallel processes are described by means of a form of 
terms rewrite rules is included. A specific feature of 
FP2 is that compound programs can be flattened into 
elementary presentations in a semantically correct 
way. Techniques from the field of term rewriting can be 
used to compute with these elementary presentations 
and to prove properties of programs expressed in the 
CTL temporal logic. 


103,413 


N90-26572/9/GAR PC A03/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

> gregecag et Mathematiques Appliquees de Greno- 
le. 

Im tation d’Aigorithmes de Calcul du Pro- 

duit Tensoriel des Matrices sur Une Machine a Me- 

moire Distribuee (implementation of Al ms 

Used in Calculating the Tensor Product of Matrices 

on a Distributed Memory Machine). 

A. Touzene, and B. Plateau. Sep 89, 25p IMAG-RR- 

786-1, ETN-90-97239 

In French; English Summary. 


Parallel systems modeling and queuing network 
models lead to a huge state space. State space gen- 
eration is handled by a decomposition technique using 
tensor algebra operators. Parallel algorithms based on 
this method, using a multiprocessor with distributed 
memories are described. The interprocessor commu- 
nication is based on message passing. Two communi- 
cation topologies are studied: hypercube broadcast 
and torus pipeline. The speed of carrying out the calcu- 
lations by linear and parallel processing is compared. 
A speed-up factor of almost 16 is obtained in parallel 
procession, a figure close to the ideal value. 


103,414 


N90-26573/7/GAR PC A08/MF A01 
Institut National Polytechnique de Grenoble (France). 


Algorithmique Parallele pour les Machines a Me- 
moire Distribuee (Application aux Algorithmes Ma- 
triciels) (Parallel Algorithm for Distributed Memory 
Computers (Applications to Matricial Algorithms)). 
Ph.D. Thesis. 

B. Tourancheau. 1989, 167p ETN-90-97252 

Text in French. 


From basic algorithms, different complexity results are 
presented for calculation and communication in distrib- 
uted memory computers. The network topologies ex- 
amined are the linear array, ring, grid, hypercube and 
the whole network. A systolic array is described for 
Jordan diagonalization. Studies relating to accelera- 
tion and data allocation are carried out. Experiments 
with Jordan and Gauss algorithms are performed on 
the hypercube FPS T20 (16 processors). 


103,415 


N90-26614/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Parallel/Distributed Direct Method for Solving 
Linear Systems. 

A. Lin. Jul 90, 18p NAS 1.15:103229, ICOMP-90-18, 
NASA-TM-103229 

NASA ORDER C-99066-G 


A new family of parallel schemes for directly solving 
linear systems is presented and analyzed. It is shown 
that these schemes exhibit a near optimal perform- 
ance and enjoy several important features: (1) For 
large enough linear systems, the design of the appro- 
priate paralleled algorithm is insensitive to the number 
of processors as its performance grows monotonically 
with them; (2) It is especially good for large matrices, 
with dimensions large relative to the number of proces- 
sors in the system; (3) It can be used in both distribut- 
ed parallel computing environments and tightly cou- 
pled parallel computing systems; and (4) This set of 
algorithms can be mapped onto any parallel architec- 
ture without any major programming difficulties or al- 
gorithmical changes. 


103,416 


N90-26703/0/GAR 
Cornell Univ., Ithaca, NY. 
wires od and Inhibition in Asynchronous Dis- 
tributed Systems. 

Ph.D. Thesis. 

K. E. Taylor. cJul 90, 85p TR-90-1139 


PC A05/MF A01 


In an asynchronous distributed system, processes 
communicate only via message passing along chan- 
nels with unbounded transmission time. Relative proc- 
ess speeds are arbitrary and processes do not have 
access to a common clock. For such systems, a useful 
means of providing temporal structure is the causality 
relation. Causality imposes a partial order on the 
events of an execution based on the necessity of cer- 
tain events preceding other events. Causality can be 
used to give a sensible definition of a distributed global 
state in an asynchronous system, known as a consist- 
ent cut. A new knowledge-theoretic logic is described, 
with formal semantic definitions, for reasoning about 
causality and consistent cuts. The logic includes con- 
current common knowledge, a new form of distributed 
agreement, which has an analogous role to that of 
common knowledge in synchronous systems. It is 
shown to be a necessary and sufficient condition for 
performing concurrent actions in asynchronous sys- 
tems, and has a role in many distributed applications 
such as check- pointing, deadlock detection, and 
broadcasting. Concurrent common knowledge is also 
shown to. be attainable by class of protocols termed 
distinguishable-consistent-cut protocols, or DCCPs. 
Four simple and efficient DCCPs and trade-offs be- 
tween them are examined. These trade-offs involve 
message complexities, necessity of FIFO channels, 
and the degrees to which events of the underlying 
system are suspended during execution of the proto- 
cols. Such suspensions are called inhibition and multi- 
ple forms of inhibition that are used in distributed pro- 
tocols are defined. The DCCPs are classified accord- 
ing to their inhibitory characteristics, and new results 
which demonstrate close relationships between inhibi- 
tion and the existence of DCCPs are proven. 
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IRDS Proto with Applications to the Repre- 
Models. 


leport. 
A. A. Lekkos, and B. Greenwood. Dec 88, 61p NAS 
1.26:186066, NASA-CR-186066 
Contract NCC9-16 


The requirements and system overview for the Infor- 
mation Resources Dictionary System (IRDS) are de- 
scribed. A formal in specification for a scaled 
down IRDS implementation compatible with the pro- 
posed FIPS IRDS standard is contained. The major 
design objectives for this IRDS will include a menu 
driven user interface, implementation of basic IRDS 
operations, and PC compatibility. The IRDS was imple- 
mented using Smallitalk/5 object oriented program- 
ming system and an ATT 6300 personal computer run- 
ning under MS-DOS 3.1. The difficulties encountered 
in using Smalltalk are discussed. 


103,418 
N90-27280/8/GAR 
(Order as N90-27275/8/GAR, PC —_— 


) 
Martin Marietta Aerospace, Denver, CO. Denver Div. 
Dynamic Test Input Generation for Multiple-Fault 
Isolation. 
P. Schaefer. May 90, 10p 
In NASA, Marshall Bas Flight Center, Fifth Confer- 
ap ge Artificial Intelligence for Space Applications p 


Recent work is Causal Reasoning has provided practi- 
cal techniques for multiple fault diagnosis. These tech- 
niques provide a hypothesis/measurement diagnosis 
cycle. Using probabilistic methods, they choose the 
best measurements to make, then update fault hypoth- 
eses in response. For many applications such as com- 
gets and spacecraft, few measurement points may 
accessible, or values may change quickly as the 
system under diagnosis operates. In these cases, a hy- 
pothesis/measurement cycle is insufficient. A tech- 
nique is presented for a hypothesis/test-input/meas- 
urement heer ae cycle. In contrast to generating 
tests a priori for determining device functionality, it dy- 
fom ver generates tests in response to current 
jowledge about fault probabilities. It is shown how 

the mathematics previously used for measurement 
specification can be applied to the test input genera- 
tion process. An example from an efficient implemen- 
tation called Multi-Purpose Causal (MPC) is presented. 


103,419 
N90-27285/7/GAR 
(Order as N90-27275/8/GAR, PC ae) 


Fmt tr Univ., 5 eee ‘ 
nowledge riley 20, 10p jon for Commonality. 
D. P. Your, 
Contracts NAGB-718, NGT- 01-002-099 
In NASA, Marshall Space Flight Center, Fifth Confer- 
oy on Artificial Intelligence for Space Applications p 
94. 


Domain-specific knowledge necessary for commonal- 
ity analysis falls into two general classes: commonality 
constraints and costing information. Notations for en- 
coding such <tetrm should be powerful and flexi- 
ble and should appeal to the domain expert. The nota- 
tions op ny by the Commonality Analysis Problem 
Solver (CAPS) analysis tool are described. Examples 
are given to illustrate the main concepts. 


103,420 
N90-27287/3/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04) 


Cincinnati Univ., OH. 

KIPSE1: A Kno Based interactive Problem 
oo Environment for Data Estimation and Pat- 
tern Classification. 

C. Y. Han, L. Wan, and W. G. Wee. May 90, 9p 

In NASA, Marshall Space Flight Center, Fifth Conter- 
ye on Artificial Intelligence for Space Applications p 

111. 


A knowledge-based interactive problem | envi- 
ronment called KIPSE1 is presented. The KIPSE1 is a 
system built on a commercial expert system shell, the 
KEE system. This environment gives user capability to 
Carry out exploratory data analysis and pattern classifi- 
cation tasks. A good solution often consists of a se- 
quence of steps with a set of methods used at each 
step. In KIPSE1, solution is represented in the form of 
a decision tree and each node of the solution tree rep- 
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re 2 tone ae. Many meth- 
odologies are provided at each Dee to tre user such 
that the user can int select the method and 


= can be handled and a better solution can 
ound. 


103,421 
N90-27292/3/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 


A04) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Ex; Development 


€ )- 

L. Gilstrap, and L. G. Hull. May 90, 
Comment NAS5-31 31800 BS tis 
In NASA, Marshall Sp Space Flight Center, Fifth Confer- 
rare Artificial Intelligence for Space Applications p 
147- 


Expert System Development Me’ 
(espe provides an approach to developing expert 
system software. Because of the uncertainty associat- 
ed with this process, an element of risk is involved. 
ESDM is designed to address the issue of risk and to 
acquire the information needed for this Pile cycle in = 
evolutionary manner. ESDM presents a li 
which a proto’ evolves through five stages Sel on 
velopment. Each stage consists of five steps, leading 
to a prototype for that stage. Development may pro- 
ceed to a conventional elopment methodology 
(CDM) at any time if enough has been learned about 
the problem to write requirements. ESDM produces re- 
Bs luirements so that a product may be built with a CDM. 
SDM is considered preliminary because is has not yet 
been applied to actual projects. It has been retrospec- 
tively evaluated by convene the methods used in two 
ongoing expert system development projects that did 
not explicitly choose to use this methodology but 
which provided useful insights into actual expert 
system development practices and problems. 


103,422 
N90-27317/8/GAR 
(Order as N90-27275/8/GAR, PC A28/MF 


) 
Central Michigan Univ., Mount Pleasant. Dept. of Com- 
«ny h to Automatic Prog: i 

ng ‘oach to Automa ramming. 
S. H. Rubin. May 90, 9p 

In NASA, Marshall Space Flight Center, Fifth Confer- 

ence on Artificial Intelligence for Space lications p 

383-391. Sponsored in part by Office of Naval Tech- 
nology, Washington, DC. 


An exploratory s' of the automatic Bap ore ok see 
optimization of symbolic programs eS ede 

prototypical requirement specificatio del imple 
mented in pure e LISP was undertaken. nt was conclud- 
ed, on the basis of this study, that symbolic processing 
languai such as LISP can support a style of pro- 
gramming based upon formal transformation and de- 
pendent upon the expression of constraints in an 
object-oriented environment. Such | can rep- 
resent all aspects of the software generation process 
{including heuristic algorithms for effecting parallel 
search) as dynamic processes since data and program 
are represented in a uniform format. 


103,423 
N90-27319/4/GAR 
(Order as N90-27275/8/GAR, PC aay 4 


QTC Phy eg me iy el ~y 


ing 
J. Varghese, and R. Logenanthered. May 90, 18p 
In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
403-420. 


Program synthesis for critical applications has become 
a viable alternative to program verification. Nested res- 
olution and its extension are used to synthesize a set 
of sorting programs from their first order logic specifi- 
cations. A set of sorting programs, such as, naive sort, 
merge sort, and insertion sort, were successfully syn- 
thesized starting from the same set of specifications. 


103,424 
N90-27322/8/GAR 
Order as N90-27275/8/GAR, PC ae 8 
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Computer Software 
Advanced Technology, Inc., Huntsville, AL. 
Construction of Stochastic 


Models Using Techniques. 
M. D. Williams, and S. G. Shiva. May 90, 17p 
In NASA, Marshall Space Flight Center, Fifth Confer- 


ae Artificial Intelligence for Space Applications p 


Over the past three decades, computer-based simula- 
tion models have proven themselves to be cost-effec- 
tive alternatives to the more structured deterministic 


pee eth to simulation . The Pecpaton of 
conventional simulation cone with 

based programming techniques is discussed to pro- 
vide a development for constructing 
knowledge-based simulation models. A ——- of 
the techniques used in the construction of dynamic 
stochastic simulation models and those used in the 
construction of k based systems provides 
the requirements for the environment. This leads to 
the design and implementation of a knowledge-based 
simulation development environment. These tech- 
niques were used in the construction of several know!- 
edge-based simulation models including the Advanced 
Launch System Model (ALSYM). 


103,425 
N90-27335/0/GAR 
(Order as N90-27275/8/GAR, PC oe 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


ter. 
Spores Unit-Level Testing with Heuristic 
W. H. Carlisle, K. Chang, J. H. Cross, W. Keleher, 
and K. Shackelford. May 90, 10p 
In Its Fifth Conference on Artificial Intelligence for 
Space Applications p 567-576. 


—— testing plays a — role in the develop- 

of complex software systems. Current testing 
ahd generally require significant effort to gener. 
ate meaningful test cases. The QUEST/Ada system is 
a Later system designed using CLIPS to experi- 
ment with expert system based test case generation. 
The prototype is designed to test for condition cover- 
age, and attempts to generate test cases to cover all 
feasible branches contained in an Ada program. This 
paper reports on heuristics sued by the system. These 
heuristics vary according to the amount of knowledge 
obtained by preprocessing and execution of the boole- 
an conditions in the program. 


103,426 
N90-27337/6/GAR 
(Order as N90-27275/8/GAR, PC ~~ bod 


Alabama Univ. in Huntsville. 
Ada as an | 
Based S 


D. Rochowiak. May 90, 10p 

Contract NAS8-36955 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
589-598. 


Debates about the selection of programming lan- 
pee often produce cultural collisions that are not 

resolved. This is especially true in the case of 
Ada and knowledge based programming. The con- 
struction of programming tools provides a desirable al- 
ternative for resolving the conflict. 


Language for Knowl- 
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N90-27381/4/GAR PC A08/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
20 - Informatik. 


Ph.D. Thesis. 
R. M. Gerkens. 1989, 172p ETN-90-97318 
In German; English Summary. 
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A system allowing for software program testing against 
a formal specification rather than against the program 
itself is described. A method of formal specification is 
presented and compared with the state of the art. 
System components are discussed allowing for an im- 
plementation of specific programs in a simple way by 
using generators for — level programming lan- 
pe A study of available test methods is present- 
ed. A computer aided test system which uses informa- 
tion collected at the specification and implementation 
phase is described. 


103,428 

N90-28339/1/GAR PC A07/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Tutorial on R Error Correction 


W. A. Geisel. Aug 90, 134p NAS 1.15:102162, S-605, 
NASA-TM-102162 


This tutorial attempts to provide a frank, step-by-step 
approach to Reed-Solomon (RS) error correction 
coding. RS encoding and RS decoding both with and 
without erasing code symbols are emphasized. There 
is no need to present rigorous proofs and extreme 
mathematical detail. Rather, the simple concepts of 
groups and fields, specifically Galois fields, are pre- 
sented with a minimum of complexity. Before RS 
codes are presented, other block codes are presented 
as a technical introduction into coding. A primitive (15, 
9) RS coding example is then completely developed 
from start to finish, demonstrating the encoding and 
decoding calculations and a derivation of the famous 
error-locator polynomial. The objective is to present 
practical information about Reed-Solomon coding in a 
manner such that it can be easily understood. 


103,429 
N90-28352/4/GAR PC A07/MF A01 
llinois Univ. at Urbana-Champaign. 

Analysis and Design of Algorithm-Based Fault-Tol- 
erant Systems. 

V. S. S. Nair. Aug 90, 136p NAS 1.26:186884, UILU- 
ENG-90-2231, NASA-CR-186884 

Contract NAG1-613 


An important consideration in the design of high per- 
formance multiprocessor systems is to ensure the cor- 
rectness of the results computed in the presence of 
transient and intermittent failures. Concurrent error de- 
tection and correction have been applied to such sys- 
tems in order to achieve reliability. Algorithm Based 
Fault Tolerance (ABFT) was suggested as a cost-ef- 
fective concurrent error detection scheme. The re- 
search was motivated by the complexity involved in 
the analysis and design of ABFT systems. To that end, 
a matrix-based model was developed and, based on 
that, algorithms for both the design and analysis of 
ABFT systems are formulated. These — are 
less complex than the existing ones. In order to reduce 
the complexity further, a hierarchical approach is de- 
veloped for the analysis of large systems. 


103,430 
N90-28357/3/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ete Hampton, VA. 
fficient Algorithms for a Ciass of Partitioning 
s. 


Problem 

Final Report. 

M. A. Iqbal, and S. H. Bokhari. Jul 90, 27p NAS 
1.26:182073, ICASE-90-49, NASA-CR-182073 
Contract NAS1-18605 

Sponsored in part ay University of Engineering and 
Technology, Lahore, Pakistan. 


The problem of optimally partitioning the modules of 
chain- or tree-like tasks over chain-structured or host- 
satellite multiple computer systems is addressed. This 
important class of problems includes many signal 
processing and industrial control applications. Prior re- 
search has resulted in a succession of faster exact and 
approximate algorithms for these problems. Polynomi- 
al exact and approximate algorithms are described for 
this class that are better than any of the previously re- 
ported algorithms. The approach is based on a prepro- 
cessing step that condenses the given chain or tree 
structured task into a monotonic chain or tree. The 
partitioning of this monotonic task can then be carried 
out using fast search techniques. 


103,431 
N90-28364/9/GAR 


126 VOL. 91, No. 2 


PC A09/MF A01 


Technische Univ. Berlin (Germany, F.R.). Fachbereich 
Mathematik. 

Algorithmen und Abschaetzungen Zur Ausrege- 
lung Linearer, Zeitinvarianter Differenzensysteme 


Unter Steligroessenbeschraenku (Al ms 

and Evalua' for Regulation of Linear, Time-in- 
t Difference Systems under Position 

Value Limitation). 

Ph.D. Thesis. 


Text in German. 


A correct proof of the Desoer and Wing lemma is at- 
tempted in the case of a system with only real inputs 
and states. Several mathematical means were used, 
such as the linear algebra and the system theory, par- 
ticularly the Jordan normal form and the real normal 
form of ot eer matrix. Several processes were im- 
plemented on a microcomputer in TURBO PASCAL. 


103,432 
N90-28390/4/GAR PC AOS/MF A01 
Technische Hochschule Darmstadt (Germany, F.R.). 


i of Equally Distributed Pseudorandom Vec- 
ors). 

Ph.D. Thesis. 

H. Grothe. 1988, 76p ETN-90-97291 

Text in German. 


The matrix generators, which can give direct series of 
pseudorandom vectors for computer simulations, are 
studied. A criterium was given so that the obtained 
series have the maximal possible period length. it was 
shown that the multiple recursive linear congruence 
generators can be considered as special cases of the 
matrix generators. Processes were made to estimate 
the stochastic quality of the vector series and calculate 
the Minkowsky reduced grid bases. Several criteria 
were discussed for choosing the free parameters of 
the matrices such as the modulus and the initial matrix. 


103,433 
N90-28433/2/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

Dynamic Load-Sharing Using Predicted Process 
Resource Requirements. 

K. K. Goswami, and R. K. lyer. Jul 90, 26 NAS 
1.26:186891, UILU-ENG-90-2224, NASA-CR-186891 
Contract NAG1-613 


Heuristics which use predicted process resource re- 
quirements to make scheduling decisions are pro- 
eS Four heuristics are presented. The first two, 

INQ and SMPL, em ~~ centralized scheduling and 
the remaining two, DMINQ and FDMINQ, use distribut- 
ed scheduling. These heuristics are first compared 
against random scheduling and then against two con- 
ventional heuristics, CENTEX and DISTED, which 
schedule processes solely based on system state in- 
formation. Results based on trace-driven simulations 
show that the proposed centralized heuristics offer sig- 
nificantly improved mean response time and they re- 
quire fewer status update messages. In experiments 
using the same status update rates, SMPL response 
times were, on the average, 22 percent lower than 
those for CENTEX; MINQ response times were, on the 
average, 18 percent lower. The simulations also 
showed that MINQ and SMPL can perform as well as, 
or better than, CENTEX while using up to 70 percent 
fewer status update messages. The use of fewer 
status update messages imposes less overhead on 
the system. The use of prediction for distributed 
scheduling produced similar results. When prediction 
was used to filter small processes and execute them 
locally a 50 percent improvement in response times 
was obtained. 


103,434 
PB90-215765/GAR PC E11/MF E11 
ow Coll., Baltimore, MD. 

Cc Technology Evaluation Center) 
Panel Report on Advanced Computing in Japan. 
Final Report. 

M. A. Harrison, E. F. Hayes, J. D. Meindl, J. H. 
Morris, and D. P. Siewiorek. Oct 90, 205p 

Contract NSF-ECS-8902528 
See also PB88-153572. Sponsored by National Sci- 
ence Foundation, Washington, DC., Defense Ad- 
vanced Research Projects Agency, Arlington, VA., Na- 
tional Aeronautics and Space Administration, Wash- 
ington. DC., and Department of Commerce, Washing- 
ton, DC. 


The report provides an assessment of the ‘outer enve- 
lope’ of advanced computing in Japan. It is based on 
the findings of a panel of U.S. scientists and engineers 
made up of individuals from academia, government 
and industry, and derived from a study of the Japanese 
literature combined with visits to the primary laborato- 
ries and manufacturers in Japan. Sections of the report 
are devoted to an overview of computing in Japan; 
electronic components, chips and packaging (includ- 
ing silicon memory chips, silicon logic and micro- 
processor chips, and gallium arsenide chips); data 
storage (including disk drive technology and record- 
ing); computer architectures; software and software 
engineering (including observations on the computer 
business in Japan, tools and methodologies, meas- 
ured performance, operating systems, programming 
languages); integration of computers with other media; 
the human/computer interface; the TRON (Real-Time 
Operating System Nucleus) Project; advanced scientif- 
ic computing (including academic supercomputer cen- 
ters and networking). A substantial bibliography is also 
provided. The report updates an earlier JTEC report, 
with the same title, issued in 1987 (PB88-153572, PC 
A04/MF A01). 
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PB91-110791/GAR PC A03/MF A03 
Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 
Center. 

Computer-Aided Software Engineering (CASE) for 
Software Automation. 

Information circular/1990. 

J. J. Sammarco. 1990, 15p BUMINES-IC-9265 
Library of Congress catalog card no. 90-2100. 


The U.S. Bureau of Mines is conducting research into 
computer-assisted mining. New techno! ree such as 
Computer-Aided Software Engineering (CASE), is now 
available. The paper explores what CASE is, its gener- 
al features, and its importance in software develop- 
ment. Information is presented to assist in selection 
and application of CASE tool(s). CASE technology en- 
compasses a variety of tools and methods for auto- 
mating the various stages of software development. 
When evaluating CASE, examine tools that support 
one’s particular method(s) of software development. 
Also examine support for existing hardware platforms. 
Merely selecting a ‘good’ CASE tool does not insure 
success. Thoroughly evaluating the implementation of 
CASE into the green tee is also critical. Subjects to 
evaluate for CASE implementation include the organi- 
zation culture, support from management and the end- 
users, training resources, and pilot projects. The orga- 
nizations benefiting the most from CASE evaluate 
CASE features with respect to their needs and proper- 
ly implement CASE into the organization. 
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PB91-112433 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Applied and Computational Mathe- 
matics Div. 
Pri m Generator for Efficient Evaluation of Fou- 
rler Series. 


Final rept. 

B. R. Miller.. 1989, 8p 

Pub. in Proceedings of ACM-SIGSAM International 
Symposium on Symbolic and Algebraic Computation, 
Portland, OR., July 17-19, 1989, p199-206. 


Many fields require the evaluation of large multi-variate 
Fourier series, but the naive method of calling sine and 
cosine for each term can be prohibitive where comput- 
ing resources are constrained or the series are ex- 
tremely large (30,000 terms). Although the number of 
such calls can be reduced by using trigonometric iden- 
tities, such a reduction is usually not possible by hand. 
Indeed, even when it is carried out by computer, care 
must be taken to generate compact rams and 
avoid generating large numbers of int iate terms. 
The author describes an algorithm for automatically 
— very efficient Fortran programs directly 
rom the mathematical descriptions of the series to be 
evaluated. The resulting Fortran programs are 5-7 
times faster than the naive version and sometimes sig- 
nificantly more compact. 
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PB91-505255/GAR 
Electronic Systems Div., Hanscom AFB, MA. 
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Distributed Ada Real-Time Kernel (Version 
3. 


Software. 

Dec 89, mag tape DOD/SW/MT-91/002 

System: Micro VMS 5.0 operating system. 

Available in 9-track ASCII character set, 1600 bpi. For 
6250 bpi, the price is TO3. Price includes documenta- 
tion, A ‘A192 292, AD-A198 333, AD-A207 404, AD- 
A219 255, and AD-A219 291. 


The main purpose of the Distributed Ada Real-Time 
Kernel (DARK) Project is to demonstrate that it is pos- 
sible to develop application code entirely in Ada that 
will have acceptable quality and real-time perform- 
ance. This purpose is achieved by providing a proto- 
type artifact--a Kernel--that implements the 
functionality required by real-time applications, but in a 
manner that avoids or mitigates the efficiency and ma- 
turity problems found in current Ada runtime imple- 
mentations. This prototype embodies a tool-kit ap- 
proach to real-time abstractions required by the appli- 
cations. This prototype is not inte: to solve all the 
problems of embedded, real-time systems, nor is it the 
only solution to these problems. However, it is intend- 
ed to be a solution where efficiency and speed are the 
primary motivation and, where warranted, functionality 
has sometimes been limited accordingly. The Kernel 
provides one solution to the problem of using Ada in 
distributed, real-time, embedded applications--one 
that can readily be accomplished in the near term. This 
alternative returns explicit control of scheduling to the 
application implementor and provides a uniform com- 
munication mechanism for supporting distributed sys- 
tems. 
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TIB/A90-81842/GAR PC E07 
AEG-Telefunken Anlagentechnik, Ulm (Germany, 
F.R.). Forschungsinstitut. 

be ee en eeatnrnee mee PROSYT, Me een are: 
3.3, Wi t 3: tion mit PASQUALE, 
Verifikation und Test. Abschi it. (Coordi- 
nated sg oe work package 
3.3, tool set 3: PASQUALE, veri- 


fication and test. Final a 
A. Baechle, B. Hohifeld, B. Jonsson, A. Kley, and K. 
Grimm. 15 Mar 89, 48p 
Contract BMFT ITS8306B/0 
In German. With 18 refs., 6 figs. 


Together with their environment, computers for the re- 
alization of technical systems are always ‘distributed 
systems’, which consist of several computing process- 
es, working parallel in time. In software development 
new problems arise, which are caused by the structure 
of such systems and by special demands of the appli- 
cation (real time, safety). The goal of the reported 
— was to create a working environment, which 
the software engineer in the solution of these 
pe ay For this purpose the PASQUALE-tool, which 
was already available at . t start, was extended 
and integrated into the PROSYT frame — (data- 
base PRODAT, user interface PRODIA). Further tools 
(SIMPAR for simulation, PARPROC for formal verifica- 
tion of system behaviour) were connected to PAS- 
QUALE by horizontal me mee Methods for system- 
atic testing were developed. Together with the 
PROSYT frame system, the PASQUALE tool line 
forms an applicable and extensible working environ- 
ment, which in particular supports formal methods 
(specification, verification) in distributed systems de- 
velopment. (orig.). (TIB: FR 2610(Schi) (Copyright (c) 
1990 by FIZ. Citation no. 90:081842.) 
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DE90014855/GAR PC A06/MF A01 
Sandia National Labs., Albuquerque, NM. 

Internal document Tech Control TRAINER. 
B. N. Malm, W. R. Cook, and M. H. Gallegos. Jun 90, 
106p SAND-89-0864 

Contract AC04-76DP00789 

Sponsored by De int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
"aaa Original copy available until stock is exhaust- 


The Tech Control TRAINER is a stand-alone computer 
that runs the Modular Building Blocks (MBB) Tech 
Control software and emulates the other components 
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Pattern Recognition & Image Processing 


of the MBB system to provide a simulation of the Tech 
Control system. This document describes the internal 
ca of the Tech Control TRAINER. 8 refs., 30 figs., 
4 tabs. 
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Senda N tonal Labe., Albuquerque, N: 
ia Na 

POC/ET Tech Control Trainer aye 
W. R. Cook, B. N. Malm, and M. H. G legos. Jun 90, 
46p SAND-89-0865 
—— ae ee 

‘ed by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Ha nena A01 


The Tech Control Trainer is a stand-alone hardware 
and software package that allows an operator to use a 
Tech Control system without having real devices at- 
tached. The devices and their communication hard- 
ware are emulated to provide true Tech Control func- 
tionality. The pri Soe Talk took. Yo aaneen Sk oor 
operators to use Tech trol. To this pur- 

pose, specialized commands are to allow an 
Sane to simulate device failures, thereby preparing 
the operator to handle unusual situations as well as 
normal operations. 5 figs., 13 tabs. 
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DE90014857/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM 

— Tech Control Trainer user’s 
R. Cook, B. N. Maim, and M. H. 

2p SAND-89-0866 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

~ Original copy available until stock is exhaust- 


llegos. Jun 90, 


The Tech Control Trainer is a stand-alone hardware 
and software package that allows an operator to use a 
Tech Control system without having real devices at- 
tached. The devices and their communication hard- 
ware are emulated to provide true Tech Control func- 
tionality. The primary purpose of the Trainer is to train 
operators to use Tech Control. To support this purpose 
specialized device failures, thereby preparing the oper- 
ator to handle unusual situations as well as normal op- 
erations. 4 figs. 
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N90-26578/6/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. School of 
Engineering and Architecture. 

Position Control of Redundant Manipulators Using 
an Adaptive Error-Based Control Scheme. 

C. C. Nguyen, and Z. Zhou. Jul 90, 13p NAS 

1.26:1 12, NASA-CR-186812 

Contract NAG5-1124 


A Cartesian-space control scheme is developed to 
control the motion of kinematically redundant manipu- 
lators with 7 degrees of freedom (DOF). The control 
scheme consists mainly of proportional derivative (PD) 
controllers whose gains are adjusted by an adaptation 
law driven by the errors between the desired and 
actual trajectories. The adaptation law is derived using 
the concept of model reference adaptive control 
(MRAC) and Lyapunov direct method under the as- 
lorms non-compliant 
developed control 


computati 
mentation does not require the computation of the ma- 
nipulator dynamics. Computer simulation performed to 
evaluate the control scheme performance is present- 
ed and discussed. 
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coemenan cians eng a A01 

Loughborough Univ. of Tec! ng q 
a Control of Discrete-Time 


lh. Nov 89, 11p 
MATH REPTA 122, AeTN 97131 


A direct method to compute output deadbeat controls 
for linear multivariable systems are discussed. Stable 
numerical methods are applied. The conventional opti- 


mal control problem is used with no cost on the con- 
trols. A state weighting matrix ensures cancellation of 
all stable transmission zeros. An extension to the algo- 
rithm showing advantages when dealing with the case 


103,447 


multiple stable 
presented. Some misprints in the numerical 
used to illustrate the algorithm are corrected. The cor- 
rected example then turns out to justify the necessity 
of the proposed extension. 


103,444 
N90-27284/0/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 


A04 
Nig Corporate Tectuliings 
ler. 
pete g: manhigg 
D. D. Sharma, and S. orig se yd 1 
in NASA, Marshall Space ight Cota, Confer- 
ence on Artificial Intelligence for Space Applications p 
69-84. 
In the ae the for 
pet ow desig on considered seria. The 
probiom of task interruption in 


mains is examined. It pisamenaee a 

can be often avoided by using appropriate functonel 

architectures and engineering principles. 

Situations for which task interruption is 

a preliminary architecture based on priority hierarchies 
is described. 

103,445 

N90-27316/0/GAR 


(Order as N90-27275/8/GAR, PC ay 


Boeing Aerospace Co., iy nag AL. pe 
Ada Real-Time Control Software. 

J. Se and L. Lehman. Ma 

In NASA, M | Space Flight Center, Fifth hy 
ence on Artificial Intelligence for Applications p 
373-381. Previously announced in laa as A90-10623. 


bende ebm ee a ea Sam 
crease software life se ap 
velopment establishes a motivation for a a pane 
rapid prototyping. The design by iterative rapid 
typing technique is described. A tool which facili nee 
such a design me for the generation of em- 
bedded control software is described. 


103,446 

N90-28367/2/GAR PC A03/MF A01 

— Univ., Seager of ——— 
requency Analysis Method 

Functionals. 


A. E. Pearson, and J. Q. Pan. 1990, 13p NAS 
1.26:186988, NASA-CR-186988 

Contracts NAG1-1065, NSF ECS-87-13771 

Proposed for Presentation at the 1991 American Con- 
trol Conference. 


Several variants are presented of a linear-in-param- 
eters least squares formulation for determining the 
transfer function of a stable linear system at 

Canis cabiliaed cont Gusiont rametahenery 


cients calculated from transient input- 
output data. The basis sone the techi is is Shinbrot’s 
classical method of moment fu: is using complex 


Fourier based modulating functions to convert a differ- 
ential ition model on a finite time interval into an 

algebraic equation which depends linearly on frequen- 
cy-related parameters. 


Pattern Recognition & Image 
Processing 


PC A04/MF A01 
A. 


E. M. Tsujimoto. Dec 88, 65p UCRL-CR-104570 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

The Radon transform arises naturally in the problem of 
reconstructing an image or cross section from line inte- 
gral measurements through a specified object. Each 
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line integral or ray is a sample of the Radon transform 
of the object and the set of all samples at a particular 
angle is called a projection or view. Consequently, the 
set of all possible samples at all possible projections in 
a particular plane constitutes the two-dimensional 
Radon transform. Of course, it is impossible to acquire 
an infinite number of data points for the purpose of 
image reconstruction. However, with a sufficient set of 
Radon transform samples, an images can be deter- 
mined through various Radon transform inversion 
techniques. From this statement, however, arises the 
question of just what constitutes a sufficient set of 
Radon transform samples. Acquiring an insufficient 
number of samples results in various artifacts in the 
reconstructed image. On the other hand, taking too 
many samples utilizes the data inefficiently. Thus, the 
problem of interest is to determine the optimum 
number of projections and the optimum number of 
samples per projection required to adequately repre- 
sent the Radon transform such that the image can be 
accurately reconstructed. The problem of image re- 
construction is further complicated if noise is intro- 
duced in the projection domain. Noise may be caused 
by round-off error in the sampled projection data or by 
various other factors inherent in data acquisition proc- 
esses. However, several filtering techniques can be 
implemented to suppress the effects of noise. There- 
fore, a second problem of interest is to study the effec- 
tiveness of different filtering techniques in noise sup- 
pression. 


103,448 
N90-25097/8/GAR 
(Order as N90-25075/4/GAR, PC ae 


Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). Unternehmensgruppe Wehrtechnik. 
— zur Drehung von Videobildern in Echtzeit 
fs Se for Shooting of Video images in Real- 
ime). 

P. Wittfoth. 1989, 8p MBB-UM-0009/89-PUB 

Text in German. In Its Research and Development: 
Technical and Scientific Publications 1989 p 285-292. 


A large image processing module is developed, that 
generates video images online and allows functions 
such as correlation, zooms, reduction, distortion cor- 
rection, and scale. The base of the module is a micro- 
programmed sequencer that can handle images up to 
4096 by 4096 image points. A complete bilinear inter- 
polation of the same image is realized without parallel 
processing in 60 ms. The areas of utilization are nu- 
merous: stereo image evaluation, perspective repre- 
sentation of three-dimensional objects, coordinates 
—e 1-D and 2-D finite impulse response 
ter. 


103,449 
N90-25577/9/GAR 

(Order as N90-25503/5/GAR, PC oer 4 

04) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Extensions of Algebraic Image rators: An Ap- 
proach to Model-Based Vision. 
B. Lerner, and M. V. Morelli. Mar 90, 9p 
NASA ORDER S-92580-D 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 687-695. 


Researchers extend their previous research on a 
highly structured and compact algebraic representa- 
tion of grey-level images which can be viewed as fuzzy 
sets. Addition and multiplication are defined for the set 
of all grey-level images, which can then be described 
as polynomials of two variables. Utilizing this new alge- 
braic structure, researchers devised an innovative, effi- 
cient edge detection scheme. An accurate method for 
deriving gradient component information from this 
edge detector is presented. Based upon this new edge 
detection system researchers developed a robust 
method for linear feature extraction by combining the 
techniques of a Hough transform and a line follower. 
The major advantage of this feature extractor is its 
general, object-independent nature. Target attributes, 
such as line segment lengths, intersections, angles of 
intersection, and endpoints are derived by the feature 
extraction algorithm and employed during model 
matching. The algebraic operators are global oper- 
ations which are easily reconfigured to operate on any 
size or shape region. This provides a natural platform 
from which to pursue dynamic scene analysis. A 
method for optimizing the linear feature extractor 
which capitalizes on the spatially reconfiguration 
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nature of the - detector/gradient component oper- 
ator is discussed. 


103,450 
N90-26551/3/GAR PC A03/MF A01 
Grenoble-1 Univ. (France). Lab. d’Informatique Fonda- 
mentale et d’Intelligence Artificielle. 

mentation Avant/Apres Reconstruction de 
Surfaces 3-D dans des Images de Profondeur 
(Segmentation Before and after Reconstruction of 
3-D Surfaces in Depth Imagery). 
J. Schmidt, and Y. Demazeau. Oct 89, 43p RR-788-I- 
IMAG-97-LIFIA, ETN-90-97237 
In French; English Summary. 


A survey of various segmentation methods used in ob- 
taining a range image (or depth map) of three-dimen- 
sional objects is presented. Two main approaches are 
used in segmentation techniques. The first consists of 
reconstructing objects, usually by simple surface ap- 
proximations, then inferring an implicit segmentation at 
the location of the intersection between reconstructed 
surfaces. The second technique begins with a seg- 
mentation of the image using differential geometry 
characteristics (especially Gaussian and mean curva- 
tures). The patches thus obtained are then character- 
ized (qualitatively or quantitatively) in order to perform 
the reconstruction. The different methods are evaluat- 
ed and compared. 


103,451 
N90-27310/3/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Detecting Perceptual Groupings in Textures by 
Continuity Considerations. 

R. J. Greene. May 90, 7p 

In Its Fifth Conference on Artificial Intelligence for 
Space Applications p 317-323. 


A generalization is presented for the second derivative 
of a Gaussian D(sup 2)G operator to apply to problems 
of perceptual organization involving textures. Exten- 
sions to other problems of perceptual organization are 
evident and a new research direction can be estab- 
lished. The technique presented is theoretically pleas- 
ing since it has the potential of unifying the entire area 
of image segmentation under the mathematical notion 
of continuity and presents a single algorithm to form 
perceptual go where many algorithms existed 
previously. The eventual impact on both the approach 
and technique of image processing segmentation op- 
erations could be significant. 


103,452 

N90-27406/9/GAR PC A05/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Systemdynamik und Flug- 
mechanik. 

Dynamic Monocular Machine Vision and Applica- 
tions of Dynamic Monocular Machine Vision. 

E. D. Dickmanns, and V. Graefe. Jul 88, 99p LRT- 
WE-13-FB-88-3, ETN-90-97334 

Sponsored in part by Bmft; Dfg; Daimler Benz a.G.; 
and Mbb. 


A new approach to realtime machine vision in dynamic 
scenes is presented. It is based on special hardware 
and methods for feature extraction and information 
processing. Using integral spatio-temporal models, it 
bypasses the nonunique inversion of the perspective 
gg by applying recursive least squares filtering. 

ly prediction error feedback methods, all spatial 
states variables including the velocity components are 
estimated. Only the last image of the sequence needs 
to be evaluated. Two applications in the field of robot- 
ics are given. 


103,453 

N90-28348/2/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Concurrent Image Processing Executive (CIPE). 
Volume 1: Design Overview. 

M. Lee, S. L. Groom, A. S. Mazer, and W. |. Williams. 
15 Mar 90, 58p NAS 1.26:186853, JPL-PUBL-88-32- 
REV-1-V-1, NASA-CR-186853 

See also Volume 2, N90-28349. Sponsored by NASA. 
The design and implementation of a Concurrent Image 


Processing Executive (CIPE), which is intended to 
become the support system software for a prototype 


PC A04/MF A01 


high performance science analysis workstation are de- 
scribed. The target machine for this software is a JPL/ 
Caltech Mark 3fp Hypercube hosted by either a MASS- 
COMP 5600 or a Sun-3, Sun-4 workstation; however, 
the design will accommodate other concurrent ma- 
chines of similar architecture, i.e., local memory, multi- 
ple-instruction-multiple-data (MIMD) machines. The 
CIPE system provides both a multimode user interface 
and an applications programmer interface, and has 
been designed around four loosely coupled modules: 
user interface, host-resident executive, hypercube- 
resident executive, and application functions. The 
loose coupling between modules allows modification 
of a particular module without significantly affecting 
the other modules in the system. In order to enhance 
hypercube memory utilization and to allow expansion 
of image processing capabilities, a specialized pro- 
gram management method, incremental loading, was 
devised. To minimize data transfer between host and 
hypercube, a data management method which distrib- 
utes, redistributes, and tracks data set information was 
implemented. The data management also allows data 
sharing among application programs. The CIPE soft- 
ware architecture provides a flexible environment for 
scientific analysis of complex remote sensing image 
data, such as planetary data and imaging spectrome- 
try, utilizing state-of-the-art concurrent computation 
capabilities. 
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N90-28349/0/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Concurrent Image Processing Executive (CIPE). 
Volume 2: Programmer’s Guide. 

W. |. Williams. 15 Mar 90, 62p NAS 1.26:186854, 
JPL-PUBL-88-32-REV-1-V-2, NASA-CR-186854 

See also Volume 1, N90-28348 and Volume 3, N90- 
28350. Sponsored by NASA. 


This manual is intended as a guide for application pro- 
grammers using the Concurrent Image Processing Ex- 
ecutive (CIPE). CIPE is intended to become the sup- 
port system software for a prototype high performance 
science analysis workstation. In its current configura- 
tion CIPE utilizes a JPL/Caltech Mark 3fp Hypercube 
with a Sun-4 host. CIPE’s design is capable of incorpo- 
rating other concurrent architectures as well. CIPE 
provides a programming environment to applications’ 
programmers to shield them from various user inter- 
faces, file transactions, and architectural complexities. 
A programmer may choose to write applications to use 
only the Sun-4 or to use the Sun-4 with the hypercube. 
A hypercube program will use the hypercube’s data 
processors and optionally the Weitek floating point ac- 
celerators. The CIPE programming environment pro- 
vides a simple set of subroutines to activate user inter- 
face functions, specify data distributions, activate hy- 
percube resident applications, and to communicate 
parameters to and from the hypercube. 
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N90-28350/8/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Concurrent Image Processing Executive (CIPE). 
Voiume 3: User’s Guide. 

Final Report. 

M. Lee, G. T. Cooper, S. L. Groom, A. S. Mazer, and 
W. |. Williams. 15 Mar 90, 84p NAS 1.26:186848, 
JPL-PUBL-88-32-REV-1-V-3, NASA-CR-186848 
Contract NAS7-918 

See also Volume 2, N90-28349. 
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CIPE (the Concurrent Image Processing Executive) is 
both an executive which organizes the parameter 
inputs for hypercube applications and an environment 
which provides temporary data workspace and simple 
real-time function definition facilities for image analy- 
sis. CIPE provides two types of user interface. The 
Command Line Interface (CLI) provides a simple com- 
mand-driven environment allowing interactive function 
definition and evaluation of algebraic expressions. The 
menu interface employs a hierarchical screen-oriented 
menu system where the user is led through a menu 
tree to any specific application and then given a for- 
matted panel screen for parameter entry. How to initia- 
lize the system through the setup function, how to read 
data into CIPE symbols, how to manipulate and display 
data through the use of executive functions, and how 
to run an application in either user interface mode, are 
described. 


103,456 


PB91-111245/GAR PC E05/MF E05 
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Thomson-CSF, Cesson-Sevigne (France). Lab. Elec- 
troniques de Rennes. 

Etude sur la Mise en Correspondence de Graphes 
Mages, Rapport Intermediaire (Study of Matching 
mages, Ra In re oO itching 
Graphs by Simulated Annealing; Application to 
Image Analysis. Lot 1, No. 1222. Midterm Report). 
J. P. Lecouvey. 4 Apr 90, 45p REPT-1222 

Text in French. See also PB91-111252. Sponsored by 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |’Arme- 
ment. 


This is one of a series of reports on research to define 
and develop simulated annealing algorithms for 
matching graphs. After reviewing the basic method 
(spelled out in the first report), the author defines the 
cooling strategy, or what is meant by: initializing the 
temperature, approximate statistical equilibrium, com- 
puting the new temperature, and a sufficiently cooled 
system. In other words, the author develops a method 
for automatic adjustment of the four parameters of 
simulated annealing: choice of initial temperature, 
number of iterations at a given temperature, law of 
temperature decline, and stop criterion. The algorithm 
is then used to match randomly generated isomorphic 
— and to look for a complete sub-graph in a 
graph. 
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PB91-111252/GAR PC E05/MF E05 
Thomson-CSF, Cesson-Sevigne (France). Lab. Elec- 
troniques de Rennes. 

Etude Sur la Mise en Correspondence de Graphes 
par Recuit Simule Application a L’Analyse D’l- 
mages (Study on Matching Graphs by Simulated 
Annealing: Application to Image Analysis. Lot 1, 
No. 1159. Initial Report). 

J. P. Lecouvey. 12 Jan 90, 11p REPT-1159 

Text in French; summary in English. See also PB91- 
111245. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de l’Armement. 


This is the first of a series of reports discussing 
progress made in defining and developing cimulated 
annealing algorithms for —— randomly generated 
graphs. The author attempts to define a simulated an- 
nealing algorithm suited to the problem: i.e., with a cost 
function and appropriate disturbance and a method for 
automatic adjustment of simulated annealing param- 
eters. The literature on simulated annealing is first re- 
viewed, then the choice of parameters for solving the 
problem is presented. The parameters selected were: 
an infinite initial temperature; a number of iterations at 
a given temperature dependant on the standard devi- 
ation of the configurations’ cost; a law of temperature 
decline limiting cost variation; and a criterion stopping 
the algorithm as soon as the mean cost is close 
enough to the optimal cost. 
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PB91-111260/GAR PC E05/MF E05 
Thomson-CSF, Cesson-Sevigne (France). Lab. Elec- 
troniques de Rennes. 

Etude de Mise en Correspondance de Graphes par 
Recuit Simule. Lot 2 (Study of Matching rng by 
Simulated see Image Registration, Match- 
up of Images from Different Sensors. Lot 2). 

J. P. Lecouvey. 6 Apr 90, 13p REPT-1223 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The author gives a brief overview of how to register 
two images furnished by different sensors. The images 
will be semi-automatically segmented and represented 
as graphs, which will be matched by an algorithm de- 
veloped in previous (Lot 1) studies. The nodes of the 
two matched graphs will be used to identify the trans- 
formation parameters for registering the two images. 
The different types of graphs they pian to use are de- 
scribed. Segment images from different sensors (opti- 
cal, radar) and geographical maps will be used to plot 
the graphs, which will be extracted from each pair of 
segmented images. The a will then be matched 
by simulated annealing. The next step in Lot 2 will be 
to develop the matching cost function and graph type 
(valuations, weights) for best results. It will have to wait 
until an algorithm for finding an incomplete sub-graph 
in a graph (Lot 1) has been formulated. 
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103,459 
DE90016505/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Prediction and control of chaotic processes using 
nonlinear adaptive networks. 

R. D. Jones, C. W. Barnes, G. W. Flake, K. Lee, and 
P. S. Lewis. 1990, 9p LA-UR-90-2755, CONF- 
9007136-3 

Contract W-7405-ENG-36 

1990 summer workshop on nonlinear and chaotic phe- 
nomena in plasmas, solids, and fluids, Edmonton 
(Canada), 16-27 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We present the theory of nonlinear adaptive networks 
and discuss a few applications. In particular, we review 
the theory of feedforward backpropagation networks. 
We then present the theory of the Connectionist Nor- 
malized Linear Spline network in both its feedforward 
and iterated modes. Also, we briefly discuss the theory 
of stochastic cellular automata. We then discuss appli- 
cations to chaotic time series, tidal prediction in Venice 
lagoon, finite differencing, sonar transient detection, 
control of nonlinear processes, control of a negative 
ion source, balancing a double inverted pendulum and 
design advice for free electron lasers and laser fusion 
targets. 


103,460 

DE90016654/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Respondi to computer security incidents: 
Guidelines for incident ling. 

E. E. Schultz, D. S. Brown, and T. A. Longstaff. 23 
Jul 90, 67p UCRL-ID-104689 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
aaa Original copy available until stock is exhaust- 


These guidelines do not comprise an exhaustive set of 
incident handling procedures. A lengthy set of guide- 
lines would be too intimidating to read and to incorpo- 
rate into site contingency response plans. The disci- 
pline of responding to incidents is also very much in its 
infancy. Because so much is yet to be learned about 
handling incidents, this version of these guidelines will 
necessarily lack some degree of sophistication and 
detail. In addition, it is impossible to specify specific 
technical procedures for responding to the many types 
and versions of computer systems within DOE. This 
guidelines document contains basic information about 
responding to incidents which can be used, regardless 
of hardware platform or operating system. For specific 
technical details necessary to implement many of the 
recommendations in these guidelines, consult your 
system administrator or vendor. 


103,461 
DE90016866/GAR PC A03/MF A01 
Oak Ri National Lab., TN. 


Artificial intelligence, human factors, robotics, and 
computer simulation. Foreign trip report, August 2, 
1990-August 22, 1990. 

P. F. Spelt. 6 Sep 90, 22p ORNL/FTR-3715 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Traveler was invited to participate in information ex- 
Cc between Oak Ri National Laboratory 
(ORNL) and CISC/JAERI on four topics: Artificial Intel- 
ligence, Human Factors, robotics, and computer simu- 
lation. This exchange took the form of 9 (2-hour) lec- 
tures presented by traveler on work done in CS&HF 
Group, and four presentations by Japanese for travel- 
er’s edification. Seven of traveler’s lectures were to 
CISC/JAERI, one to Toshiba Corporation, and one to 
the Al Steering Committee of JAERI. There was also a 
presentation by Toshiba Corporation on HF work con- 
nected with their Boiling Water Reactor (BWR) control 
room. Final discussion between traveler and JAERI 
personnel concerned an umbrella agreement with the 
US Department of Energy (DOE) permitting researcher 
exchange similar to nuclear researchers. Conclusions 
are: the US has definite advantages in most areas of Al 
progress; the Japanese are creating a Monte Carlo ra- 
diation dose calculation simulation which will operate 
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at the level of radiating particles (neutrons) with doses 
calculated for all major organ systems of humans, and 
major circuits for robots; they are gaini i i 
creating major integrated simulations 
activity in a nuclear reactor; and that it would be advan- 
ta is for us to have a formal agreement permitting 
scientists to visit there for more than 15 days at a time. 


103,462 
N90-25504/3/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 
Air Force Systems Command, Washington, DC. 
Artificial | within AFSC. 


M. A. Gersh. Mar 90, 34p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 13-46. 


Information on artificial intelligence research in the Air 
Force Systems Command is given in viewgraph form. 
Specific research that is being conducted at the Rome 
Air Dev Center, the Space Technology 
Center, the Human Resources Laboratory, the Arm- 
strong Aerospace Medical Research Laboratory, the 
Armamant Laboratory, and the Wright Research and 
Development Center is noted. 


103,463 
N90-25525/8/GAR 
(Order as '90-25503/5/GAR, PC —— 


A04) 
arene Corp., Los Angeles, CA. Computer Science 


Knowledge Representation to Support Reasoning 
Based on Multiple Models. 

A. Gillam, J. P. Seidel, and A. C. Parker. Mar 90, 3p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 219-221. 


Model Based Reasoning is a powerful tool used to 
design and analyze systems, which are often com- 
posed of numerous interactive, interrelated subsys- 
tems. Models of the subsystems are written i 

ently and may be used ~~ while they are still 
under development. Thus models are not static. 
They evolve as information becomes obsolete, as im- 
proved artifact descriptions are developed, and as 
system capabilities change. Researchers are using 
three methods to support knowl /data base 
growth, to track the model evolution, and to handle 
knowledge from diverse domains. First, the represen- 
tation methodology is based on having pools, or types, 
of knowledge from which each model is constructed. 
In addition information is explicit. This includes the 
interactions between components, the description of 
the artifact structure, and the constraints and limita- 
tions of the models. The third principle we have fol- 
lowed is the separation of the data and knowledge 
from the inferencing and equation solving mecha- 
nisms. This me’ logy is used in two distinct knowl- 
edge-based systems: one for the design of space sys- 
tems and another for the synthesis of VLSI circuits. It 
has facilitated the growth and evolution of our models, 
made accountability of results explicit, and provid 
credibility for the user community. These capabilities 
have been implemented and are being used in actual 
design projects. 


103,464 
N90-25561/3/GAR 
(Order as N90-25503/5/GAR, PC oe 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Behavioral Networks as a Model for intelligent 


Agents. 

N. E. Sliwa. Mar 90, 6p i 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 537-542. 


On-going work at NASA Langley Research Center in 
the development and demonstration of a paradigm 
called behavioral networks as an architecture for intel- 
ligent agents is described. This work focuses on the 
need to identify a methodology for smoothly integrat- 
ing the characteristics of low-level robotic behavior, in- 
cluding actuation and sensing, with intelligent activities 
such as planning, scheduling, and learning. This work 
assumes that all these needs can be met within a 
single methodology, and attempts to formalize this 
methodology in a connectionist architecture called be- 
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havioral networks. Behavioral networks are networks 
of task processes arranged in a task decomposition 
hierarchy. These processes are connected by both 
command/feedback data flow, and by the forward and 
reverse propagation of weights which measure the dy- 
namic utility of actions and beliefs. 


103,465 
N90-25570/4/GAR 
(Order as N90-25503/5/GAR, PC — 


) 
On Force Logistics Command, Wright-Patterson AFB, 


nowledge-Based Systems (KBS) aoe 
cunamee A Maintenance Perspective 
J. Brill. Mar 90, 20p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 611-630. 


Information on knowledge-based systems (KBS) is 
given in viewgraph form. Information is given on KBS 
standardization needs, the knowledge engineering 
process, program management, software and hard- 
ware issues, and chronic problem areas. 


103,466 

N90-26352/6/GAR PC A03/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

ee et Mathematiques Appliquees de Greno- 

e 

Analyse Statistique d’UN Modele de Fiabilite des 
(Statistical Analysis of a Software Reli- 

ability Model). 

O. Gaudoni, and J. Soler. Jun 89, 25p IMAG-RR-781- 

M, ETN-90-97223 

Text in French. 


In most of the software reliability studies, the validity of 
the statistical methods applied is not investigated. An 
approach is presented in which the quality of the pa- 
rameter estimators is studied. An accurate analysis of 
the distribution function is performed. Optimal estima- 
tors, obtained by means of the root mean square 
method, are proposed. A new method for testing the 
reliability increase is presented. This test is shown to 
be as suitable as the Laplace test. The test adeq a 
= validity concerning the model predictions are s 
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N90-26353/4/GAR PC A03/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

oe et Mathematiques Appliquees de Greno- 
e. 

Un Modele Proportionne! Bayesien en Fiabilite des 

Logiciels (A Bayesian Proportional Model for Soft- 

ware Reliability). 

O. Gaudoin, C. Lavergne, and J. Soler. Dec 89, 19p 

IMAG-RR-795-M, ETN-90-97229 

Text in French. 


A new model on software reliability, called the Lognor- 
mal proportional model is presented. It is based on the 
Bayesian proportional model (or Moranda geometric 
model). The hypothesis defining the model came from 
practical considerations. The parameters’ meaning is 
interpreted as a function of the quality of the correc- 
tions performed. By transforming the model into a 
linear one, with variance components, these param- 
eters are estimated. The asymptotic properties of the 
estimators are established. A statistical test to com- 
pare the models is obtained. 


103,468 
N90-26510/9/GAR PC A04/MF A01 
Institute for Computer Applications in Science and En- 
peewee. | Hampton, VA. 

esearch Conducted at the Institute for Computer 
Applications in Science and Engineering in Applied 
Mathematics, Numerical Analysis, and Computer 


Final Report, 1 Oct. 1989 - 31 Mar. 1 
Jun 90, 58p NAS 1.26:182057, NASACR- 182057 
Contract NAS1-18605 


Research conducted at the Institute for Computer 
plications in Science and Engineering in applied mai 
ematics, numerical analysis, and computer science is 
summarized. 


103,469 
N90-26574/5/GAR PC A12/MF A02 
Institut National Polytechnique de Grenoble (France). 
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COMPUTERS, CONTROL & INFORMATION THEORY 


.D. Thesis. 
S. Wang. 1989, 252p ETN-90-97255 
In French; English Summary. 


Topics concerning layered neural networks such as 
implementation on a hypercube machine, applications 
to the memory modeling and to word recognition, the 
study of the dynamic behavior of such networks and 
the improvement of the learning algorithm, are pre- 
sented. The implementation of layered neural net- 
works on peal distributed memory machines pre- 
sents two problems which are multi-accumulation 
and all-to-all I broadcasting. Algorithms to solve these 
problems on ete ahi on hypercubes of processors 
are proposed. ms on the hypercube are 
asymptotically optimal. The experimental results ob- 
tained on the machine FPS T40 confirm the efficiency 
of the algorithms. An attempt to use the connectionist 
model as a new paradigm for euay of te cognitive 
phenomena is patlentnd The the networks 
behavior helps to clarify hen Proportes of the func- 
tion resulted from learning and allow explanation of the 


conception of the network architecture for the applica- 
tion. The adaptation of the trust-region method result- 
ad in a new learning al im which is more efficient 


and more robust than the gradient back propagation. 


103,470 

N90-27321/0/GAR 
(Order as N90-27275/8/GAR, PC — 

FMC one Santa Clara, CA. Knowledge Systems Re- 

search. 

— for Modeling Concurrent Real-Time Computa- 


D. D. Sharma, S. a Bhatt, and N. S. 
Sridharan. May 90, 1 

In NASA, Marshall ive Flight Center, Fifth Confer- 
—— Artificial Intelligence for Space Applications p 


Real-time computation is a significant area of research 
in general, and in Al in particular. The complexity of 
practical real-time problems demands use of knowl- 

based problem solving techniques while satisfy- 
ing real-time performance constraints. Since the de- 
mands of a complex real-time problem cannot be pre- 
dicted (owi won hy the dynamic nature of the environ- 
ment) powerful dynamic resource control techniques 
are needed to monitor and control the lormance. A 
real-time computation model for a real-time tool, an im- 
plementation of the QP-Net simulator on a Symbolics 
machine, and an implementation on a Butterfly multi- 
processor machine are briefly described. 


103,471 
N90-27328/5/GAR 
(Order as N90-27275/8/GAR, PC Ae) 


Missouri Univ.-Rolla. Graduate Engineering Center. 
Using Decision-Tree Classifier Systems to Extract 
Kno Databases. 

D. C. St. Mc Tistey eames ere 


Bond. May 90 

In NASA, Marchant Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space 
507-516. Sponsored in part by Mcdonnell- las In- 
dependent Research and Development Program 


One difficulty in applying artificial intelligence tech- 
niques to the solution of real world problems is that the 
development and maintenance of many Al systems, 
such as those used in diagnostics, require large 
amounts of human resources. At the same time, data- 
bases frequently exist which contain information about 
the process(es) of interest. Recently, efforts to reduce 
development and maintenance costs of Al systems 
have focused on using machine learning vey ne to 
extract knowledge from existing da 
is described in the area of knowl aaealon eng po 4 
a class of machine learning techniques called deci. 
sion-tree classifier systems. Results of this research 
t ways of performing knowledge extraction 
which may be applied in numerous situations. In addi- 
tion, a measurement called the concept strength 
ic (CSM) is described which can be used to deter- 


mine how well the resulting decision tree can differenti- 

the concepts it has learned. The CSM can 
be used to determine whether or not additional knowl- 
edge needs to be extracted from the database. An ex- 


periment involving real world data is presented to illus- 
trate the concepts described. 
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N90-27334/3/GAR 
(Order as N90-27275/8/GAR, PC ~~“ 


Intellicorp, Inc., Mountain View, CA. 
— ling Kno Systems from KEE 
io 


R. E. Filman, C. Bock, and R. Feldman. May 90, 10p 
Contract NAS8-38036 

In NASA, Marshall Space Flight Center, Fifth Confer- 
po Bd Artificial Intelligence for Space Applications p 


The dominant technology for developing Al applica- 
tions is to work in a multi-mechanism, integrated, 
knowledge-based system (KBS) development environ- 
ment. Unfortunately, systems developed in such envi- 
ronments are inappropriate for delivering many appli- 
cations - most importantly, the baggage of 
the entire Lisp environment are not written in con- 
ventional languages. One resolution of this problem 
would be to compile ications from complex envi- 
ronments to conventional languages. Here the first ef- 
forts to develop a system for compiling KBS developed 
in KEE to Ada (trademark). This system is called KA- 
TYDID, for KEE/Ada Translation Yields Development 
Into Delivery. KATYDID includes early prototypes of a 
run-time KEE core (object-structure) library module for 
Ada, and translation mechanisms for knowledge struc- 
tures, rules, and Lisp to Ada. Using these tools, 
part of a simple expert system was compiled (not 4 
automatically) to run in a purely Ada environment. 

experience has given us various insights on Ada as pd 
artificial intelligence programming language, potential 
solutions of some of the engineering di sulties en- 
countered in early work, and inspiration on future 
system development. 


103,473 


N90-27947/2/GAR PC A08/MF A01 
Technische sowed _— (Germany, F.R.). Fachbereich 
19 - Elektrotechni 

Anwendiungen Eines Akustischen 
wellen-Convolvers zur naiverarbeitung 
Messtechnik und der 


nal Processing in the Measurement and Infor- 
mation Techniques). 
Ph.D. Thesis. 
A. Wolf. 1990, 160p ETN-90-97319 
Text in German. 


in der 


The possibilities of the SAW (Surface Acoustic Wave) 
convolver, chosen because of its very high functioning 
velocity, are studied. It is used for time-limited input 

nals as wo agp ee filter. A bandpass is realized with 
a linear phase without dependance temperature. The 
nonuniformity has an influence only on the filter func- 
tion and does not produce nonlinear rbations. 
The parasite effects of the SAW convolver cause an 
alteration to the spectral purity of the output signal. 
The implementation of a matched filter in combination 
with a rectangular impulse as test signal is the better 
solution if the signal to noise ratio is maximal. 


103,474 


N90-28347/4/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

Basic Mechanisms for Computer Security. 

S. Wiseman. cJan 90, 21p RSRE-89024, BR113305 


The protection facilities required for computer secutrity 
are expressed as four basic mechanisms. It is shown 
how a security policy model maps to these mecha- 
nisms and how they can be implemented on conven- 
tional architectures, capability architectures and in 
high level languages. The ntiality aspect of se- 
curity and integrity are covered. The model is general 
purpose and can be applied to a wide variety of secure 
systems. 
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N90-28362/3/GAR 
New Mexico State Univ., Las Cruces. 


PC A04/MF A01 
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Structures in Connectionist 

J. Barnden, and K. Srinivas. 1990, 53p NAS 
1.26:186942, MCCS-90-186, NASA-CR-186942 
Contracts NAGW-1592, AF-AFOSR-0215-88 


Encoding Techniques for Complex information 
Systems. 


Two general information encoding techniques called 
relative position encoding and pattern similarity asso- 
ciation are presented. They are claimed to be a con- 
venient basis for the connectionist implementation of 
complex, short term information processing of the sort 
needed in common sense reasoning, semantic/prag- 
matic interpretation of natural language utterances, 
and other types of high level cognitive processing. The 
relationships of the techniques to other connectionist 
information-structuring methods, and also to methods 
used in computers, are discussed in detail. The rich 
inter-relationships of these other connectionist and 
computer methods are also clarified. The particular, 
simple forms are discussed that the relative position 
encoding and pattern similarity association techniques 
take in the author’s own connectionist system, called 
Conposit, in order to clarify some issues and to provide 
evidence that the techniques are indeed useful in prac- 
tice. 


103,476 


N90-28373/0/GAR 

Illinois Univ. at Urbana-Champaign. 
Fault Characterization of a Neural 

Network. 


C. Tan. Aug 90, 108p NAS 1.26:186885, UILU-ENG- 
90-2229, NASA-CR-186885 
Contract NAG1-613 


PC A06/MF A01 


The effects of a variety of faults on a neural network is 
quantified via simulation. The neural network consists 
of a single-layered clustering network and a three-lay- 
ered classification network. percentage of vectors 
mistagged by the clustering network, the percentage 
of vectors misclassified by the classification network, 
the time taken for the network to stabilize, and the 
output values are all measured. The results show that 
both transient and permanent faults have a significant 
impact on the performance of the measured network. 
The corresponding mistag and misclassification per- 
centages are typically within 5 to 10 percent of each 
other. The average mistag percentage and the aver- 
age misclassification percentage are both about 25 
percent. After relearning, the percentage of misclassi- 
fications is reduced to 9 percent. In addition, transient 
faults are found to cause the network to be increasing- 
ly unstable as the duration of a transient is increased. 
The impact of link faults is relatively insignificant in 
comparison with node faults (1 versus 19 percent mis- 
Classified after relearning). There is a linear increase in 
the mistag and misclassification percentages with de- 
creasing hardware redundancy. In addition, the mistag 
and misclassification percentages linearly decrease 
with increasing network size. 


103,477 


PB91-107540/GAR PC A09/MF A09 
National Inst. ot Standards and Technology (NCSL), 
Gaithersburg, MD. 
Computer Secu and Privacy Plans (CSPP) 
Review Project: A First-Year Federal Response to 
7 — Security Act of 1987 (Final Report), 


ber M. Gilbert. Sep 90, 191p NISTIR-4409 

Portions of this document are not fully legible. Pre- 
pared in cooperation with National Computer Security 
Center, Fort George G. Meade, MD. 


The goal of the Computer Security Act of 1987 (Public 
po 100-235) (the Act) is to prompt federal agencies 

to take measures to improve the security and privacy 
of sensitive information in federal computer systems. 
The Act requires federal agencies to prepare and 
submit for review security plans for all computer sys- 
tems that contain sensitive information. The Act pro- 
vides that the plans be submitted to the National Insti- 
tute of Standards and Technology (NIST) and the Na- 
tional Security Agency (NSA) for review and comment. 
The report describes the Computer Security and Priva- 
cy Plan (CSPP) review effort that was conducted in re- 
sponse to the Act by a joint team from NIST and NSA 
in 1989. The report also discusses future directions for 
implementing the Act. 
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Acoustic Detection 


118/890-81984/GAR PC E11 
Universitaet der Bundeswehr, Hamburg (Germany, 
F.R.). Fachbereich Maschinenbau. 


(Contributions to sound 
Bis. Br-ing. 123p 


In German. 


This project deals with specific aspects of beam 
acoustics in the atmosphere. One important applica- 
tion, namely the facility to localize sound sources, is 
discussed in detail. In practice, the following demands 
are placed on detection and ranging systems: a) The 
results should be available in the shortest possible 
time. b) The maximum distance at which an object can 
still be located with a specified degree of inaccuracy 
should be as as possible. c) As high a proportion 
of the objects which are in principle detectable should 
be covered as possible. d) An estimate of the meas- 
urement deviation should be stated. The estimate 
should be correlated as well as possible with the actual 
deviation. This paper provides contributions to im- 
proved fulfilment of demands b), c) and d) for noise 
location in the atmosphere. (orig./HM). (Copyright (c) 
1990 by FIZ. Citation no. 90:081984.) 


Personnel Detection 


103,479 

DE90017556/GAR PC A01/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
FIRUS-88 networked alarm and utility monitoring 


T$e0. Se 5p eA on lle 
Contract A AC02-76CHO: 

‘ed by Ceparinnnte of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


FIRUS-88 provides alarm and monitoring services with 
a sophisticated console interface. Alarms are generat- 
ed by field devices connected to multiple local area 
networks. The field device sends unsolicited alarm in- 
formation to one of two front-end computers. These 
computers distribute the alarm information to appropri- 
ate consoles. The basic configuration consists of two 
front-end processors, 1 to 24 consoles, and numerous 
field devices called “MINIs.” 


Radiofrequency Detection 


103,480 
N90-25088/7/GAR 
(Order as N90-25075/4/GAR, PC AIS/MF 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Feasibility of a Synthetic Aperture Radar with Ro- 


e Antennas ( ). 
H. Klausing, and H. Kaltschmidt. 1989, 7p MBB-S/ 
PUB-0385 
In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 107-113. Sponsored in Co- 
operation with Dir, Oberpfaffenhofen, Fed. Republic of 
Germany. Presented at AGARD-Avionics Panel Sym- 
posium on High Resolution Air and Spaceborne Radar, 
the Hague, Netherlands, 8-12 Mar. 1989. 


ROSAR is a synthetic aperture radar concept based 
on rotating antennas of a helicopter for target detec- 
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tion and localization with high resolution. The antennas 
are assembled at the tips of the rotor blades whereby a 
circular ring shaped swath is illuminated. The actual 
illumination geometry depends on the altitude above 
ground, the elevation antenna pattern and the depres- 
sion angle. An experiment with a real rotating antenna 
and a monostatic pulsed radar was carried out. Four 
corner reflectors were positioned for demonstration of 
the azimuth resolution. The resolution of a real array 
was obtained by the antenna beamwidth. The azimuth 
resolution was found to be approximately 153 m but 
the reflector resolution was not achieved. 


103,481 
N90-25096/0/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
for High R Space Based SAR/ 


ISAR 

er, A. P. Wolframm, T. K. Pike, and J. 
M. Hermer. 1989, 1 
In Its Research and : Technical and Sci- 
entific Publications 1989 p 261-270. Presented at 
AGARD Avionics Panel Symposium on High Resolu- 
tion Air and Radar, the Hague, Nether- 
lands, 8-12 May 1989. 


Different beam pointing techniques, such as mono- 
beam, multibeam in azimuth/elevation are addressed 
for strip mapping SAR modes as well as for MTI/ISAR 
modes. Basic requirements for selection of orbits are 
also discussed. MTI/ISAR modes is intended to 
detect and classify from space clusters of fast moving 


ing these, according 
SAR principle. But the antenna technology 
realtime pment en technology necessary to aoe 
the large amount o' sey ag by multimode res- 
olution systems create ities. 


103,482 

N90-26242/9/GAR 
Technische Hogeschool Delft ( 
Electromagnetic Inverse 
jects. 

Ph.D. Thesis. 

J. M. Delaat. 1990, 173p ETN-90-97216 


The issues for solving an inverse scattering problem 
are studied. The inverse scattering problem concerns 
the identification of obstacles in a configuration from 
their scattering properties. How to perform the identifi- 
cation, the scattering properties of obstacles and how 
to arrive from the former to the latter need to be 
known. The essence of identification in the inverse 
scattering problem is shown, and the contribution of 
philosophy to a solution is indicated. A mathematical 
model is introduced for the scattering object in terms 
of known expansion functions with unknown param- 
eters, that are to be determined. Numerical results are 
presented for a two-dimensiona! problem, in which an 
electric indiical object. For We aceien a buried arbi- 
trary cylind: For ‘ation, two spe- 
cific types of inverse problems are discussed. The first 
one is denoted as the localization problem, which con- 
cerns the determination of the location of an object 
with a known orientation and material constitution. The 
second problem consists of Se the material 
constitution of an object with a known position. 


PC A08/MF A01 
). 
of Buried Ob- 


103,483 
N90-26701/4/GAR PC A07/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Browse File of NASA/JPL Quick-Look Radar 
I from the Loch Linnhe 1989 Experiment. 

W. E. Brown. 15 Nov 89, 143p NAS 1.26:186855, 
JPL-PUBL-89-44, NASA-CR-186855 

Contract NAS7-918 


The Jet Propulsion Laboratory (JPL) Aircraft Synthetic 
Aperture Radar (AIRSAR) was deployed to Scotland to 
obtain radar imagery of ship wakes generated in Loch 
Linnhe. These observations were part of a joint US and 
UK experiment to study the internal waves generated 
by ships under partially controlled conditions. The 
AIRSAR was mounted on the NASA-Ames DC-8 air- 
craft. The data acquisition sequence consisted of 8 
flights, each about 6 hours in duration, wherein 24 ob- 
servations of the instrumented site were made on each 
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flight. This Browse File provides the experimenters 
with a reference of the real time imagery (approximate- 
ly 100 images) obtained on the 38-deg track. These 
pan on ee ant et et 
of observation and show the general geometry of the 
ship wake features. To speed up processing during 
this flight, the images were all processed around zero 
, and thus azimuth a uities often occur 

when the drift angel (yaw) ex a few degrees. 
However, even with the various shortcomings, it is be- 
lieved that the imenter will find the Browse File 
useful in establishing a basis for further investigations. 


103,484 
N90-27144/6/GAR 
(Order as N90-27140/4/GAR, PC ee 4 
02 


~ ee Engineering and Sciences Co., Hampton, 


Radars in Space. 

V. E. Deinore. Jul 90, 15p 

In NASA, Langley Research Center, Earth Sciences 
Requirements for the Information Sciences Experi- 
ment System p 45-59. 


The capabilities of active microwave devices operating 
from space (' lly, radar, scatterometers, interfero- 

, and altimeters) are discussed. General radar 
parameters and basic radar principles are explained. 
Applications of these parameters and principles are 
also explained. Trends in space radar technology, and 
where space radars and active microwave sensors in 


orbit are going are discussed. 
pasiit 111021/GAR PC A03/MF A03 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
m foer Radarmalarea hos 


ingsprograi 
on (Radar Cross Section Caiculations of Vehi- 


). 
ae a and G. Gustafsson. Aug 90, 43p FOA-C- 
Text in Swedish; summary in English. 


Computer program for radar cross section calculations 
of vehicles at different angles in conical cuts or grade 
circles. The program a that the vehicle is 
limited by planar surfaces. The method of calculation 
is PTD without any consideration to effects of edges or 

S. The document also describes how input data 
to the radar cross section calculations is produced by 
means of a CAD system. This is a first partial report. 


103,486 
TIB/A90-81973/GAR PC E07 
Hanover Univ. (Germany, F.R.). Fakultaet fuer Mas- 


chinenwesen. 

Entwicklung und Test eines Mehrfrequenz-Radar- 
(Development and testing of a multiple- 

"gg unit). 

Diss. (Dr. 


D. Wotkowier. 24 Nov 88, 145p 
In German. 


The dissertation describes a radar process which fa- 
cilitates the provision of information not only on the 
distance and speed of a bona but also initial informa- 
tion on its size and shape. The starting point for this 
multiple-frequency process is the three-dimensional 
Peer ap transformation. If an object is scanned at a 
field strength emitted by a transmitter, the reflected 
portion of the field strength can be determined from 
the Fourier transformation of the target structure. With 
the aid of a specially developed computer program, 
the reception voltage and its auto-correlation function 
can be calculated on the basis of a given, one-dimen- 
sional cones structure. The simulation can accommo- 
date i lerence. The usability of the multi-frequency 
technique is examined with an experimental model 
working in the 10 GHz ri . The design and structure 
of the radar unit are described in detail. Initial coane 
ments with the experimental model on simple tar 
structures demonstrate the atv got of multiple * 
quency technology. The values obtained 
and the computational results from the simulation 
agree to a great ware The and size of the ex- 
— — can be perfectly determined. Measure- 
errors remain below 5%. (orig./RHM). (TIB: DB 
grade) (C Thea (c) 1990 by FIZ. Citation no. 
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TIB/B90-81987/GAR PC E14 
Universitaet der ~ ema rn (Germany, 
F.R.). Fachbereich Elektrotechn 


132 VOL. 91, No. 2 


Auswertung von Peilsignaien. 
pen vomey ana analysis of direction finding 
signals). 

Diss. (Dr.-Ing). 
A. Rieks. 12 Mar 90, 183p 
ln German. 


Knowledge-based analysis of direction finding signals 
is used for automatic determination of the angles of 
incidence of all transmission components in a data 
block. Determination of the direction finding data is 
based on the Watson Watt direction finder with Alcock 
— system. The selected frequency range is in 
the shortwave high uency band of approx. 1 to 30 
MHz. This is particul significant due to the iono- 
spheric propagation —— in that range. The system 
is knowledge-based, i.e. from a variety of possible 
analysis algorithms, oom which will with high proba- 
bility guarantee almost fault-free azimuth determina- 
tion matched to the transmitter type are grouped with 
the aid of a classification into a complete process. This 
relies above all on algorithms for transmitter separa- 
tion and transmitter evaluation together with support- 
ing algorithms such as noise reduction, smoothing, 
etc. The subsequent evaluation facilitates listing of all 
the azimuths in a data block. The results show that 
approx. 60% of all angles can be determined without 
error, up to 72% with a maximum error of 5 (0) , and 
prox. 77% with an error up to 7 (0) , thus achieving a 
ho egg improvement over previous systems. (orig./ 
HM). oe (c) 1990 by FIZ. Citation no. 
90:08198 


Oo 
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Antennas 


103,488 
N90-25085/3/GAR 
(Order as N90-25075/4/GAR, PC Ken 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
——- of an Optimized Compact Test 


Range. 
E. Dudok, D. Fasold, and H. Steiner. 1989, 8p MBB- 
0053/ 88-PUB 

In Its Research and Development: Technical and Sci- 
entific Publication 1989 p 69-76. Presented at the 
11TH Estec Antenna Workshop on Antenna Measure- 
ments, Gothenburg, Sweden, 20-22 Jun. 1988. 


A method of measuring the electromagnetic far field 
characteristics of microwave antennas is introduced 
by means of compact test ranges. The performances 
of the front-fed Cassegrain system, which avoids the 
usually weak cross-polarization performance of the 
compact — geometries, are established. The 
chosen manufacturing process, milling of cast-iron re- 
flectors, guaranteed highest achievable surface accu- 
racies, even for very large reflectors. The structural 
analysis showed that extremely high surface accura- 
cies require well regulated temperature conditions of 
the experiment. 


103,489 
N90-26213/0/GAR PC A12/MF A02 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Feasibility Study of a Synthesis Procedure for 
Array Feeds to improve Radiation Performance of 
Large Distorted Reflector Antennas. 
Semiannual Status Report. 

. Stutzman, and W. T. Smith. Aug 90, 251p NAS 
1.26: 186641, EE-SATCOM-90-2, NASA-CR-186641 
Contract NAG1-859 


Surface errors on parabolic reflector antennas de- 
grade the overall performance of the antenna. Space 
antenna structures are difficult to build, deploy and 
control. They must maintain a nearly perfect parabolic 
shape in a harsh environment and must be lightweight. 
Electromagnetic compensation for surface errors in 
large space reflector antennas can be used to supple- 
ment mechanical compensation. Electromagnetic 
compensation for surface errors in large space reflec- 
tor antennas has been the topic of several research 
studies. Most of these studies try to correct the focal 


plane fields of the reflector near the focal point and, 
hence, compensate for the distortions over the whole 
radiation pattern. An alternative approach to electro- 
magnetic compensation is presented. The proposed 
technique uses pattern synthesis to compensate for 
the surface errors. The pattern synthesis approach 
uses a localized algorithm in which pattern corrections 
are directed specifically towards portions of the pat- 
tern requiring improvement. The pattern synthesis 
technique does not require knowledge of the reflector 
surface. It uses radiation pattern data to perform the 
compensation. 
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N90-26233/8/GAR 

Arizona State Univ., Tempe. 
Scattering from Coated Structures and Antenna 
— Control Using Impedance Surfaces, Part a/ 


er Progress Report, 1 Feb. - 31 Jul. 1990. 
C. A. Balanis, L. A. Polka, and K. Liu. 1990, 60p NAS 
1.26:186871, NASA-CR-186871 

Contract NAG1-562 


PC A04/MF A01 


The scattering from coated, conducting structures, 
specifically the coated dihedral corner reflector config- 
uration and the coated strip/plate configuration is ex- 
amined. The formulation uses impedance-wedge Uni- 
form Theory of Diffraction scattering coefficients to 
calculate the diffracted fields. A finite-thickness coat- 
ing is approximated using the impedance boundary 
condition to arrive at an equivalent impedance for the 
coating. The formulation of the impedance wedge co- 
efficients is outlined. Far-field, perfectly conducting ap- 
proximations are discussed. Problems with the present 
dihedral corner reflector model for certain angles of 
incidence and observation are discussed along with a 
potentially rectifying modification. Also, the capacity to 
measure the electromagnetic properties of lossy mate- 
rials was developed. The effects of using multiple ma- 
terial coatings on the radiation pattern of the horn an- 
tenna were studied. Numerous computations were de- 
voted toward the inverse problem of synthesizing de- 
sired radiation patterns using the impedance surfaces. 
Stabilizing the equivalent sheet impedance using the 
linear control condition was attempted, and it was 
found to be a very difficult task. 
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N90-26250/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Design of an Optically Controlled Ka-Band GaAs 
Mmic Phased-Array Antenna. 

R. R. Kunath, P. C. Claspy, M. A. Richard, and K. B. 
Bhasin. 1990, 9p NAS 1.15:103147, E-5500, NASA- 
TM-103147 

Presented at the Optoelectronics and Laser Applica- 
tions in Science and Engineering, Los Angeles, CA, 
14-19 Jan 1990; Sponsored by Society of Photo-Opti- 
cal Instrumentation Engineers. 


Phased array antennas long were investigated to sup- 
port the agile, multibeam radiating apertures with rapid 
reconfigurabitity needs of radar and communications. 
With the development of the Monolithic Microwave In- 
tegrated Circuit (MMIC), phased array antennas having 
the stated characteristics are becoming realizable. 
However, at K-band frequencies (20 to 40 GHz) and 
higher, the problem of controlling the MMICs using 
conventional techniques either severely limits the 
array size or becomes insurmountable due to the close 
spacing of the radiating elements necessary to 
achieve the desired antenna performance. Investiga- 
tions were made that indicate using fiber optics as a 
transmission line for control information for the MMICs 
provides a potential solution. By adding an optical 
interface circuit to pre-existing MMIC designs, it is pos- 
sible to take advantage of the small size, lightweight, 
mechanical flexibility and RFI/EMI resistant character- 
istics of fiber optics to distribute MMIC control signals. 
The architecture, circuit development, testing and inte- 
gration of optically controlled K-band MMIC phased 
array antennas are described. 
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Hel Antenna Radiation Prediction Code 
HARP). 


inal Report. 
F. T. Klevenow, B. G. Lynch, = H. ——. R. G. 
Rojas, and J. ". Scheick. Aug te AS 
1.26:186925, FR-722792-1, ‘NASAC 186925 
Contract NAG1-1058 


The first nine months effort in the development of a 
user oriented computer code, referred to as the HARP 
code, for analyzing the radiation from helicopter anten- 
nas is described. HARP code uses modern com- 
[ah te eeape Sah to aid in the description and display of 
sponte pomp wane Rae apie the meth hod 
copter is plates, me 
of moments is wee to compute the desired 
At high frequencies the helicopter is iby 'e 
composite ellipsoid and flat plates, and computations 
are made rr Sed geometrical theory of diffraction. 
The HARP will provide a user friendly interface, 
employing modern computer graphics, to aid the user 
to describe the helicopter geometry, select the method 
of computation, construct the desired high or low fre- 
quency model, and display the results. 
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NOd-26260/1/ 1/GAR PC A07/MF A01 
Technische Hogeschool Eindhoven pap nasa 
eee Protection of High-V 


Ph.D. Thesis. 
M. H. J. Bollen. 1989, 140p ISBN-90-9002955-9, 
ETN-90-97214 


An investigation into whether fast protection based on 
traveling wave | rie aoe is possible is presented. The 
development of network models for the study of travel- 
ing-wave-based protection is performed. The testing of 
the proposed algorithms for traveling-wave-based pro- 
tection is presented. Two new algorithms that do not 

a communication link were developed. The first 
one is A woe suited for double-circuit lines. The 
second one is especially suited for switch-on-to-fault 
detection. Proposals for the — and use of future 
relays are given. Suggestions for implementation in a 
relay are given for the three traveling-wave-based al- 
gorithms used in the protective scheme. 
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N90-26638/8/GAR PC A07/MF AO1 

Technische Hogeschool Delft (Netherlands). Afd. der 

Elektrotechniek. 

Surface Acoustic Wave Filters in Zno-Si02-Si Lay- 
Structures: and Mono- 


ered ee Technology, 
lithic en lectronic Circuitry. 
Ph.D. Thesis. 

ETN-90-97218 


J. H. Visser. 1989, 140 
Contract STW-DEL-44/47-0592 


The design and technology of Surface Acoustic Wave 
(SAW) filters in ZnO SiO2 Si — structures is in- 
voutaaeed. SAW propagation and transduction proper 
espect to dispersion, higher order Rayleigh 
bo Sracuer oe and fabrication tolerances in the piezo- 
electric layer thickness are studied. The conditions for 
SAW amplification by the interaction of the acoustic 
wave with the drifting charge carriers in the silicon sub- 
strate are examined. The monolithic integration of 
these SAW filters with electronic circuitry in one single 
= and the fabrication of interdigital patterns 
electrode widths down to 200 nm are realized. 
mental results of SAW delay lines, SAW transversal 
filters and SAW resonator filters are yl Application 
of silicon integrated SAW filters in an FM upconversion 
radio receiver is discussed. 
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vo taco er EA ct Eira 
ja nst. voor en Hoge-Energie 

a ee (Netherlands). 

6,4 Kv Pulsgenerator Met Transformatoren, Sep- 

tember-December 1988 (6.4 Kv Pulse Generator 

with Transformers 


Report, Dec. 1988. 
}~ 1 Bester 1989, 23p DIGEL-1989-1, ETN-90- 
Text in Dutch. 


of producing a 6.4 kV voltage pulse 
using transformers was investigated. The pulse has to 


have a rise and fall time of 100 ns, a pulse duration of 2 
to 50 microns, a repetition frequency of 2500 Hz, and a 
ripple of less than 10 V. itis shown that itis in principle 
= using transformers for the low frequency and 
igh frequency parts of the pulse, to produce a pulse 
which fulfills the slope requirements. However, it is dif- 
ficult to make and tune the circuits to flatten the pulse 
sufficiently. The losses are so high that it is recom- 
mended to investigate the ility of producing the 
pulse with a number of MOSFET’s in series. 


Electromechanical Devices 
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DE90016208/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Performance bend = for variable-speed ac su- 


. A. Hawsey, mw. “Campbell, W. K. Kahl, B. W. 
McConnell, and J. N. Luton. May 90, 51p ORNL/ 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
pcre of this document are illegible in microfiche 

lucts. 


A test plan for evaluation of the performance charac- 
teristics of an axial-air-gap, variable-speed ac super- 
conducting motor is presented in this report. A com- 
plete description of the electrical and mechanical ap- 
paratus and the instrumentation requirements is pro- 
vided. Static and dynamic testing of the motor will 
enable comparison of a motor lormance as a func- 
tion of speed, load, and air-gap flux density with an 
analytical model. 
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N96-27969/6/GAR PC A07/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 


Thesis. 
D Elten. 1989, 132p ETN-90-97306 
Text in German. 


A parameter identification process is developed for 
asynchronous motors, which obtains the parameters 
of the electric equivalent scheme of the motor and the 
rotation velocity, quickly and with a simple test archi- 
tecture. The model description of the squirrel cage 
motor develops a continuous system in steady state, 
depending on the stator current and the supply volt- 

. Possibilities for simulations of branches with digi- 

filters were discussed. Sensitivity examinations 
were carried out for the input signal optimization. Tests 
showed that it is possible to neglect the iron losses 
and the saturation. The skin effect however influences 


‘the frequency depending rotor parameters. The direct 


current values are approximated by the extension of 
the process to a spectral analysis of the short circuit 
impedance. 


Electron Tubes 
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N90-27965/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Spent-Beam Refocusing Analysis and Multistage 
Poo ae moe Collector for a 75-W, 59- to 64- 
GHz Coupled-Cavity Traveling-Wave Tube. 

J. D. Wilson, P. Ramins, a D. A. Force. Aug 90, 
22p NAS 1.60:3039, E-5455, NASA-TP-3039 


A computational design technique for coupled-cavity 
tubes (TWTs) equipped with spent-beam refocusers 
(SBRs) and multistage depresead collectors (MDCs) is 
described. A large-signal multidimensional computer 
program was used to analyze the TWT-SBR perform- 
ance and to generate the spent-beam models used for 
MDC in. The results of a design involving a 75-W, 
59 to 64 GHz TWT are presented. The SBR and MDC 


103,501 


ELECTROTECHNOLOGY 
Optoelectronic Devices & Systems 


igns are shown, and the computed TWT, SBR, and 
performances are described. Collector efficien- 

tes fn excess of 84 percent fa to projected over 
TWT efficiencies in the 40-percent range. 


Optoelectronic Devices & Systems 


103,499 


DE90015567/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 


Electronic and 
R. J. Walko, C. S. 
and C. L. Renschler. 1 
CONF-9009201-1 
a oe AC04-76DP00789 

adioluminescent technology conference, Annapolis, 
MD (USA), 25-26 Sep 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


power applications. 
, C. J. Brinker, S. T. Reed, 
“ib SAND-90-2130C, 


Efficient S comemien of radioactive decay to electrical 
power has been the goal of a number of past research 
efforts. One of these was the nuclear bat- 
tery. In this concept promethium-147 was used as a 
beta source which was then mixed with a phosphor to 
produce a radioluminescent (RL) source of light. The 
i eae ee ae photovoltaic con- 
verters to create electricity. This photoelectric: ap- 
cach is ianee ceding union titan benphache auto 

and advanced to e 
RL light sources being di at this conference. 
Efficient conversion of the RL light energy to electrical 


‘ojections power source electrical and 
physical characteristics will be presented based on 
reasonable design parameter assumptions. The words 
“Power Supply” usually evoke a vision of a rotating 
machine or chemical battery. However, today’s tech- 
nology is making increasing use of photonics, where 
information and even power can be moved through op- 
tical fibers. Brighter volumetric RL light sources open a 
whole new range of photonics-based applications, 
while solid state tritiated ee the foun- 
dation for improved mechanical adaptability and 
safety. 4 refs., 6 figs., 1 tab. 
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DE90016724/GAR 
Los Alamos National Lab., NM. 
Radiation-induced 


noise in 
(CCD) and charge-injection (CID) imagers. 
pt J. Yates, and B. T. Turko. Aug 90, 24p LA-11706- 


Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Measurements of radiation sensitivity for interline 
transfer devices (CCDs) and charge- 
injection devices (CIDs) from irradiation with high- 
energy photons ((sup 60)Co fm yoo and 3-to 5-MeV 
end-point Bremsstrahlung) and 14-MeV neutrons are 


PC A03/MF A01 


designed for quick ((approx)300(mu)s for the Ds 
and (approx)10(mu)s for for Gls) removal (or dumping) 
of eters petite ss from sources are 

ssed. Application of the techniques coupled with 
long (microsecond to millisecond) persistence radi- 
ve SO Int converters for image retention is de- 

ypical data illustrating effectiveness of 
pag ‘clearing’ in removal of radiation noise are in- 
cluded for nanosecond duration pulsed x-ray/ 
(gamma)-ray doses adage millirad . 5-rad range) and mi- 
crosecond _ dura‘ neutron fluences approaching 
SOveup 8) n/emoup 2). 10 refs., eon 4 tabs. 
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Visualization of Three Dimensional Data. 
S. R. Ellis, S. Smith, and S. Hacisalinzade. Mar 90, 


5p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 465-469. 


The objective of research is to characterize patterns of 
errors observers make when relating the judged exo- 
centric direction of a target presented on a perspective 
display to their egocentric sense of visual direction. 
This type of spatial task is commonly faced by opera- 
tors of telerobotic systems when using a map-like dis- 
play of their workspace to determine the visual loca- 
tion and orientation of objects seen by direct view. it is 
also essentially the same task as faced by an aircraft 
pilot using a cockpit perspective traffic display of his 
surrounding airspace to locate traffic out his windows. 
The results of the current study clearly show that the 
visual direction is a significantly biased metric of virtual 
space presented by flat panel perspective displays. 
Modeling and explanation of the causes of the ob- 
served biases will allow design of compensated per- 
spective displays. 


103,502 
N90-26653/7/GAR PC A03/MF A01 
Societe Bertin et Cie, Plaisir (France). 
Dual-Wavelength Passive Homodyne Detection 
Unit for Fiber-Coupied White-Light Interfero- 
meters. 

M. Lequime, C. Lecot, H. Giovannini, and S. Huard. 
1990, 15p ETN-90-97036 

Presented at Fiber Optic Sensors 4, the Hague, Neth- 
erlands, 14 Mar. 1990. 


Graphics are presented roe prose shi, steps in the 
achievement of an industrial emission/detection unit 
Accord. Industrial application areas and specific re- 
p mse net for the transduction are listed. A general 
escription with encoding and multiplexing graphics 
system characteristics is given. Performances and ap- 
plication examples are provided graphically. Conclu- 
= on these are listed commercial availability speci- 
it 
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General Electric Co., Princeton, NJ. Astro-Space Oe 
Thermal Response of sarge Area High Tempera- 
ture Superconducting YBaCu0 Infrared Bolometer. 
A. E. Khalil. Apr 90, 4p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 70-73. 


Thermal analysis of large area high temperature super- 
conducting infrared detector rere in the equilibri- 
um mode (bolometer) was performed. An expression 
for the temperature coefficient beta=1/R(dR/dT) in 
terms of the thermal conductance and the thermal 
time constant of the detector were derived. A super- 
conducting transition edge bolometer is a thermistor 
consisting of a thin film superconducting YBaCuO 
evaporated into a suitable thermally isolated substrate. 
The operating temperature of the bolometer is main- 
tained close to the midpoint of the superconducting 
transition region where the resistance R has a maxi- 
mum dynamic range. A detector with a strip configura- 
tion was analyzed and an expression for the tempera- 
ture rise (delta T) above the ambient due to a uniform 
illumination with a source of power density P(sub i) was 
calculated. An expression for the thermal responsivity 
of the detector was derived using the thermal diffusion 
analysis with appropriate boundary conditions. It was 
found that the thermal responsibility depends upon the 
spatial modulation frequency and the angular frequen- 
cy of the incoming radiation. The problem of the ther- 
mal cross talk between different detector elements 
was addressed. In the case of monolithic HTS detector 
array with a row of square elements of dimensions 2a 
and CCD or CID readout electronics the thermal 
spread function was derived for different spacing be- 
tween elements. This analysis can be critical for future 
design and applications of large area focal plane 
arrays as broad band optical detectors made of granu- 
lar thin films HTS YBaCuO. 
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Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
cal and Computer Engineering. 


134 VOL. 91, No. 2 


Optical and Microwave Detection Using Bi-Sr-Ca- 
Cu-O Thin Films. 

B. E. Grabow, R. M. Sova, B. G. Boone, K. Moorjani, 
and B. F. Kim. Apr 90, 2p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 124-125. 


Recent progress at the Johns Hopkins University Ap- 
plied Physics Laboratory (JHU/APL) in the develop- 
ment of optical and microwave detectors using high 
temperature superconducting thin films is described. 
Several objectives of this work have been accom- 
plished, including: deposition of Bi-Sr-Ca-Cu-O thin 
films by laser abation processing (LAP); development 
of thin film patterning techniques, including in situ 
masking, wet chemical etching and laser patterning; 
measurements of bolometric and non-bolometric sig- 
natures in patterned Bi-Sr-Ca-Cu-O films using optical 
and microwave sources, respectively; analysis and 
design of an optimized bolometer through computer 
simulation, and investigation of its use in a Fourier 
transform spectrometer. The focus here is primarily on 
results from the measurement of the bolometric and 
non-bolometric response. 
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N90-28425/8/GAR PC A07/MF A01 
Technische Hochschule Darmstadt (Germany, F.R.). 
Lumineszenz Aus Elektroformierten Metall-isola- 
tor-Metall Strukturen (Luminescence from Electro- 
formed Metal-isolator-Metal-Structures). 

Ph.D. Thesis. 

M. Bischoff. 1988, 133p ETN-90-97295 

Text in German. 


The electroluminescence from metal-isolator-metal 
diodes is measured with a photon counter. From the 
time dependance of the electron temperature and 
density it appears that the electrons are not heated in 
the conduction band of the separating isolator or in 
vaccuum between the electrodes but in a highly de- 
generated semiconductor. The experimental results 
show that the grid temperature of the semiconductor 
filament material in case of a voltage pulse adds up to 
1,500 K. The temperature of the hot electrons drops 
from 3,000 to 2,000 K. The charge carrier density and 
the recombination rate also increase. 
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PBS1-112102 Not available NTIS 
National Bureau of Standards (NEL), Boulder, CO. 
Electromagnetic Technology Div. 

Progress in the Design of Optical Fiber Sensors for 
the Measurement of Pulsed Electric Currents. 

Final rept. 

G. W. Day, L. R. Veeser, G. |. Chandler, and R. W. 
Cernosek. 1986, 6p 

See also DE86007831. Sponsored by Bonneville 
Power Administration, Portland, OR. 

Pub. in Conference Record of the Workshop on Meas- 
urement of Electrical Quantitites in Pulse Power Sys- 
tems II, Gaithersburg, MD., March 5-7, 1986, p58-63. 


The state of the art in the design of fiber sensors for 
pulsed electric currents is reviewed. Some of the more 
useful configurations are described and compared. 
Transfer functions are computed and used to illustrate 
the effect of linear birefringence and twisting on the 
characteristics of the sensors. The technique of an- 
nealing bend-induced birefringence is described and 
its present capabilities indicated. An analysis of the ul- 
timate limits to noise equivalent current is given, sug- 
gesting that several orders of magnitude improvement 
should be obtainable. 


Power & Signal Transmission Devices 
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Argonne National Lab., IL. 
Practical superconductor development for electri- 
cal power applications. Semiannual report, Octo- 
ber 1989-June 1990. 

Ng rept. 

K. C. Goretta. Jun 90, 24p ANL-90/25 
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Sponsored by Department of Energy, Washington, DC. 
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Development of useful high-critical-temperature (high- 
(Tc)) superconductors requires synthesis of supercon- 
ducting compounds; fabrication of wires tapes, and 
films from these compounds; production of co ite 
structures that incorporate stabilizers or insulators; 
and design and testing of efficient components. This 
report describes technical progress of research and 
development efforts aii at producing supercon- 
ducting components based on the Y--Ba--Cu, Bi--Sr-- 
Ca--Cu, and Tl--Ba--Ca--Cu oxide systems. Topics dis- 
cussed are synthesis and heat treatment of high-(Tc) 
superconductors; formation of monolithic and com- 
posite wires and tapes; investigation of superconduc- 
tor/metal connectors; characterization of structures 
and superconducting and mechanical properties; and 
fabrication and properties of thin films. Collaboration 
with industry and academia is also documented. 16 
refs., 7 figs., 2 tabs. 
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A02) 
Ohio State Univ., Columbus. 
ina Film on Metallic Wire. (Abstract 

nly). 

S. A. Akbar. Apr 90, p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 74. 


For technological applications of high T(sub c) super- 
conductors, it will be nece to overcome the inher- 
ent problem of brittleness, to develop materials with 
high current carrying capacity, and to devise ways of 
joining peo cages ne with other materials. These 
issues will be addressed in the context of supercon- 
ducting films on metallic wires. These composite sys- 
tems are expected to produce flexible wires with desir- 
able properties. 
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) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Microwave Conductivity of Laser Abiated YBaCuO 
Superconducting Films and Its Relation to Micros- 
trip Transmission Line. 
K. B. Bhasin, J. D. Warner, C. M. Chorey, B. T. 
Ebihara, and R. R. Romanofsky. Apr 90, 4p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 78-81. 


The discovery of high a superconductor 
oxides has raised the possibility of a new class of milli- 
meter and microwave devices operating at tempera- 
tures considerably higher than liquid helium tempera- 
tures. Therefore, materials properties such as conduc- 
tivity, current density, and sheet resistance as a func- 
tion of temperature and frequency, possible anisotro- 
pies, moisture absorption, thermal expansion, and 
others, have to be well characterized and understood. 
The millimeter wave response was studied of laser ab- 
lated YBa2Cu30(7-x)/LaAlO3 thin films as a function 
of temperature and frequency. In particular, the eval- 
uation of their microwave conductivity was empha- 
sized, since knowledge of this parameter provides a 
basis for the derivation of other relevant properties of 
these superconducting oxides, and for using them in 
the fabrication of actual passive circuits. The micro- 
wave conductivity for these films was measured at fre- 
quencies from 26.5 to 40.0 GHz, in the temperature 
range from 20 to 300 K. The values of the conductivity 
are obtained from the millimeter wave power transmit- 
ted through the films, using a two fluid model. 
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Akademiya Nauk Moldavskoi SSR, Kishinev. Inst. of 
Applied Physics. 
Composite Superconducting Wires ve~ay or Ba | 
High-Rate Tinning in Molten Bi-Pb-Sr-Ca-C: 
System. 
A. D. Grozav, L. A. Konopko, and N. |. Leporda. Apr 


90, 2p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 90-91. 




















The se pero of high-T(sub c) superconducting Snore. 
composite wires by short-time tinning of the 
wires in a rachen Bi-Pb-Sr-Ca-Cu-O compound is dis- 
cussed. The application of this method to the high- 
Li sop Be Cc) materials is tested, possibly for the first time. 
The initial materials used for this experiment were ce- 
ramic samples with nominal composition 
Bi(1.5)Pb(0. 1 ape ge and T(sub c) = 80 K 
prepared by the ordinary solid-state reaction, and in- 
d copper wires from 100 to 400 microns in diam- 
eter and from 0.5 to 1 mlong. The continuously moving 
wires were let through a small molten zone (approxi- 
mately 100 cubic mm). The Bi-based high-T (sub ¢) c) ce- 
ramics in a molten state is a viscous liquid and it has a 
strongly pronounced ability to spread on metal wire 
surfaces. The maximum draw rate of the Cu-wire, at 
which a dense covering is still possible, corresponds to 
the time of direct contact of wire surfaces and liquid 
ceramics for less than 0.1 s. A high-rate draw of the 
wire permits a decrease in the reaction of the oxide 
melt and Cu-wire. This method of manufacture led to 
the fabrication of wire with a copper core in a dense 
mately 8 with uniform thickness of about h approxi- 
equal to 5 to 50 microns. Composite wires with 
eaten ly equal to 10 microns (h/d approxi- 
Ko to 0.1) sustained bending on a 15 mm 
without cracking during flexing. 


ma 
radius frame 
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N90-27966/2/GAR PC A02/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Analysis of wy? Lines with Alternative im- 
of Conductors and Superconduc- 


1 Kong, H. Leo, toh, ©. M. Chorey, and K 8. 

in. Sep 90, 7p NAS 1.15:103182, E-5562, 
NASACTME 103182 
Prepared for Presentation at the Asia-Pacific Micro- 
wave Conference, Tokyo, Japan, 18-21 Sep. 1990; 
Sponsored in Part by the Inst. Of Electronics, Informa- 
tion and Commercialization Engineers. 


An analysis of microstrip line structures in which either 
the strip or the ground plane or both are made of a high 
Te superconductor is presented. The effect of imple- 
mentation of a superconductor to the strip and the 
ground plane is explained with the calculation of a con- 
ductor loss of the structure by the Phenomenological 
Loss Equivalence Method (PEM). The theoretical 
values are compared with the Me ge rye results 
from a ring resonator which is made of a oon — 
plane and a high Tc superconductor, YBa2Cu30(7-x), 
Strip. 


Resistive, Capacitive, & Inductive 
Components 
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N90-26351/8/GAR PC A09/MF A02 
Technische Hogeschool Delft (Netherlands). 

and Two-Dimensional 


Nondestructive One- 
4 og gg by Inverse Methods. 
G. J. L. Ouwerling. 1989, 198p ETN-90-97264 


bp. related numerical methods for the a 

of electrical measurement data are proposed and ap- 
plied. They were derived by regarding the determina- 
tion of the doping profile as an inverse problem; analo- 
gies with inverse problems from geophysics and bio- 
physics are found. Both numerical methods rely on the 
minimization of a least squares error sum of the differ- 
ence between the measured and simulated electrical 
characteristics of the device. The first method uses a 
parametrized model of the doping profile. The second 
method comprises the iterative solution of a dedicated 
linear least squares system, that is derived from the 
internal state of the device. Both methods were suc- 


cessfully ied to real and simulated measurement 
data from 1-D and 2-D devices. 
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N90-26679/2/GAR PC A03/MF A01 


Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 


Etude LO . cos fement Sous Choc de ot Was 
— Piezoelectriques eee ° 


F. Bauer, and R. A. Graham. 12 Apr 89, 16p ISL-CO- 
210/9, ETN-90-97022 
Text in French. Presented at 3RD Symposium on 
Hautes Pressions Dynamiques, la Grande Motte, 
France, 5-9 Jun. 1989. 


The electric response of VF2/VF3 receptors 55 mi- 
crons thick submitted to a polarization in the region of 
8 microC per sq cm is studied. these a os ter 
mitted to calibrated shock waves varying between 0.2 
and 30 Gpa. Liberated electric charge profiles by co- 
polymer gages over time are presented. The piezo- 
electric response is shown to be a direction function of 
pressure up to 30 Gpa. The sensitivity of piezoelectric 
copolymers seems superior to that of standard poly- 
vinylidine-fluoride receptors. New uses for ferroelectric 
polymers are predicted. 


103,514 
N90-27851/6/GAR 
(Order as N90-27792/2/GAR, PC —— 


) 
Oklahoma Univ., Norman. School of Electrical Engi- 
neering and Computer Science. 
ton. ot Tin Fi Fil f High T = Su 
° in ~ oO! ‘emperature Supercon- 
Dielectrics and Semiconductors by 
MOCVD. (Abstract On 


ly). 
R. pany hy > an tg Hsu, R. P. S. Thakur, and P. 
Chou. Apr 90, 1p 

Contract MDA972-88-D-0004 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 92. 


In this strategy of depositing the basic buildi 
of superconductors, semiconductors, and 
having common elements, researchers deposited su- 
perconducting films of Y-Ba-Cu-O, semiconductor 
films of Cu20, and dielectric films of BaF2 and Y203 
by metal oxide chemical vapor deposition (MOCVD). 
By switching source materials entering the chamber, 
and by ey direct writting ility, complex device 
structures like Geaoteniiel hybrid semiconductors/ 
superconductors transistors can be fabricated. The Y- 
Ba-Cu-O superconducting thin films on BaF2/YSZ 
substrates show a T(sub c) of 80 K and are textured 
with most of the grains having their c-axis or a-axis per- 
pendicular to the substrate. Electrical characteristics 
as well as structural characteristics of superconduc- 
tors and related materials obtained by x-ray defraction, 
electron microscopy, and energy dispersive x-ray anal- 
ysis are discussed. 


—_ 


103,515 
N90-27867/2/GAR 
(Order as N90-27792/2/GAR, PC —— 
Fudan Univ., erry ss (China). Dept. of Physics. 
YBCO RF-Sq — and Its Applica- 
tions. (Abstract On ly). 
= oie Q. wp Xienfeng, T. Zhiming, and Q. 
jia. ‘Apr 90, 1 
ASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of poke Temperature Superconductors p 119. Spon- 
by National Center for Research and Develop- 
ment on Superconductivity. 


An applicable RF-superconducting quantum interfer- 
be detector (SQUID) magnetometer was made 
BCO) bulk sintered yttrium barium copper oxide 
). The temperature range of the magnetometer 
is Orr to 300 K and the field range 0 to 0.1T. At 77 K, the 
equivalent flux noise of the SQUID is 5 x 10 to minus 4 
power theta sub o/square root of Hz at the frequency 
range of 20 to 200 Hz. The experiments show that the 
SQUID noise at low-frequency end is mainly from 1/f 
noise. A coil test shows that the magnetic moment 
sensitivity delta m is 10 to the minus 6th power emu. 
The RF-SQUID is shielded in a YBCO cylinder with a 
shielding ability B sub in/B sub ex of about 10 to the 
minus 6th power when external dc magnetic field is 
about a few Oe. The magnetometer is successfully 
used in characterizing superconducting thin films. 
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TIB/B90-81830/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
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Copesiiive siinen anentnnpenstnr wilt hiupiiey aye 


H. He Seidel 1989, 4p Rept no. MBB-Z-0169-89-PUB 

5. international biennial conference on solid-state sen- 
sors and actuators (transducers-5) and Eurosensors 
lll, Montreux (Switzerland), 25-30 Jun 1989. 

Microfiche only. 


The design and performance of a capacitive microme- 
chanical accelerometer, bap bodes poe or de -Seury 


, tically sus- 
pended on at least eight cantilever beams located on 
both sides of the silicon wafer. For a +or- 5 g device a 
Re eee 
10 pF and a detection limit below 1 m-g was 


output signal. (orig). copwignt o) 1990 oy F FIZ. Cita- 
tion no. 90:081830.) 
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103,517 
DE90015209/GAR = A02/MF A01 
Sandia National Labs., foyer nah 

Functional modeling o Sie weaniont ‘radiation re- 


sponse for 

A. A. Keshavarz, R. F. Carson, H. T. Weaver, R. C. 
H , and C. F. Hawkins. 1990, 7p SAND-90- 
1924C, CONF-900723-14 

Contract AC04-76DP00789 

IEEE annual international nuclear and space radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
ee by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


Numerical simulations of the transient response of gal- 
lium arsenide (GaAs) thyristors to bursts of ionizing ra- 
diation are reported. The device simulator BAMBI 2.0, 
with incorporated GaAs transport models, was used. 
Good experimental agreement exists, including effects 
of carrier lifetime on the radiation response and the 
phenomena of delayed switching. 13 refs., 8 figs. 
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DE90015353/GAR PC A19/MF A03 
Lawrence Livermore National Lab., CA. 

Proceedings of the first technical symposium on 
soft x-ray projection lithography: Video guide- 


N. M. oe. 1990, 441p CONF-9001104-1 
Contract W-7405-ENG-48 

Technical symposium on soft x-ray projection lithogra- 
phy (1st), Pacific Grove, CA (USA), Jan 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document is the proceedings for the first technical 
symposium for the use of soft-x-ray projection lithogra- 
phy (SXPL) in the manufacture of high density =. 
ed circuits. Topics covered were: mh rye eh 

ations for a SXPL capa ar atta gral weer in 
SXPL; market prospects XPL; practical consider- 
ations for SXPL; multilayer technology; x-ray charac- 
terization; and multilayer imaging optics. (FSD) 
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DE90016225/GAR PC A03/MF A01 
Sandia National Labs., oe a 8 NM. 

Measured silicon di 


sect the aund te camkace tue STE van demons 

function with the NJOY calculated function. 

J. G. Kelly, and P. J. Griffin. 1990, 11p SAND-89- 

2284C, CONF-900814-8 

Contract ACO4-76DP00789 

ASTM-EURATOM symposium on reactor dosimetry 

3 Strasbourg (France), 27-31 Aug 1990. Spon- 
‘ed by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Experiments with discrete silicon bipolar transistors 
exposed to 14 MeV neutrons and Sandia Pulsed Reac- 
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tor (SPR Ill) fission type neutrons demonstrate that the 
silicon damage function listed in ASTM standard E-722 
needs to be replaced by the NJOY calculated function 
to ensure simulation fidelity in testing for transient radi- 
ation effects in electronic devices. An annealing proce- 
dure applied between exposures ensured accurate 
damage comparisons between the two environments. 
Re-evaluation of the dosimetry foil cross sections and 
fluence determination methodology was also neces- 
sary to ensure that damage per neutron/cm(sup 2) 
could be evaluated properly. The results provide a 
clear distinction between the two damage predictions 
and show that the NJOY function is the one of choice. 
15 refs., 2 figs., 1 tab. 


103,520 

DES0016466/GAR PC A03/MF AO1 

Los Alamos National Lab., NM 

Nonlinear optical absorption in intrinsic Stark 

effect superiattices. 

B. K. Laurich, D. L. Smith, D. E. Watkins, |. Sela, and 

H. Kroemer. 1990, 12p LA-UR-90-2632, CONF- 

9008143-1 

Contract W-7405-ENG-36 

My rlattices and microstructures, Berlin (Germany, 
.), 13-16 Aug 1990. Sponsored by Department of 

pias Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


We have investigated the nonlinear optical properties 
of a new class of strained-layer superlattices, the in- 
trinsic Stark effect superlattices (ISES). The superlat- 
tices consisted of GalnAs/GaAs grown along the 
(211)B direction. We observed a shift of the excitonic 
absorption to higher energies (blue shift) with increas- 
ing intensity of the transmitted beam. The observed 
optical nonlinearity was one order of magnitude 
stronger than the one due to excitonic screening in the 
(100) oriented reference material. This effect is attrib- 
uted to the screening of the internal electric fields by 
photogenerated carriers. 13 refs., 4 figs. 


103,521 
N90-25099/4/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 
A02) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Hoechstintegration in der Mikroelektronik: 
Entwickiungen von Digitalen Asics fuer PARS3-LR 
(Highest Integration in Microelectronics: Develop- 
ment of Digital Asics for PARS3-LR). 

P. Scholler, and R. Vonlutz. 1989, 4p MBB-UA-1151/ 
89-PUB 

Text in German. In Its Research and Development: 
Technical and Scientific Publications 1989 p 301-304. 
Presented at Elektronik-information, Sep. 1989. 


Essential electronic system components by PARS3- 
LR, show high requirements in calculation power, 
power consumption and reliability, by immediately in- 
——— integration thicknesses. These problems are 
solved by using integrated circuits, developed by LSI 
LOGIC, that uses the technical and economic advan- 
tages of this leading edge technology. 


103,522 

N90-26261/9/GAR PC A08/MF A01 
Institut National Polytechnique de Grenoble (France). 
Contribution au Test des Circuits Integres Cmos: 
Etude du Test des Pannes Stuck-on et Stuck-Open 
(Contribution to Cmos Integrated Circuit Tests: 
Study of the Stuck-on and Stuck-Open Fault 
Tests). 

Ph.D. Thesis. 

F. Darlay. 1989, 169p ETN-90-97256 

In French; English Summary. Sponsored by Eec. 


The detection of transistor level faults, for CMOS tech- 
nology is addressed. Stuck-on and stuck-open faults 
are considered. A stuck-on fault converts a logic circuit 
into a sequential one. The test of different kinds of logi- 
cal networks is studied. Fan-Out Free (FOF), Non-Re- 
—— Fan-Out (NRFO), and Reconvergent Fan- 
Out (RFO) networks are distinguished. The study of 
stuck-open faults in FOF and NRFO networks is con- 
cluded by the definition of test-sequences allowing the 
detection of all single and multiple stuck-open faults. 
For RFO networks, the test sequence invalidation phe- 
nomenon may appear and must be considered. A 
design for testability solution is proposed. The case of 
multiple stuck-on/stuck-open faults is treated. It is 
shown that the previously defined test sequences also 
detect these faults. The application of all the obtained 
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results to the definition of a built-in test generator is 
presented. The comparison of the resultant generator 
with the existing ones shows a decrease of the number 
of test vectors. 


103,523 

N90-26517/4/GAR PC A12/MF A02 
Institut National Polytechnique de ag France). 
Conception d’UN Microprocesseur Configurable 
(c tion of a Reconfigurable Microprocessor). 


.D. Thesis. 
M. Soueidan. 1989, 251p ETN-90-97248 
In French; English Summary. 


The design and realization of a reconfigurable micro- 
processor which tolerates manufacturing defects is 
presented. This microprocessor was designed to be 
the core of a microcontroller dedicated to high safety 
automatic applications. Redundant elements able to 
replace defective ones are integrated on the wafer. 
Particular attention is given to the arithmetic and logic 
units, for which the evaluation criteria are the complex- 
ity, the performance, the testability and reconfigurabi- 
lity. Data compaction circuits based on polynomial divi- 
sion integrated in this microprocessor are studied. A 
second prototype of the HYETI microprocessor was 
manufactured with the HCMOS3 1.2 microns technolo- 
gy. 


103,524 

N90-26554/7/GAR PC A07/MF A01 
Institut National Polytechnique de Grenoble (France). 
Contribution a la Definition et a la Mise en Oeuvre 
de Nautile (Un Nouvel Environnemement pour la 
Conception et l’Assemblage des Circuits Integres) 
(Contribution to the Definition and Application of 
Nautile (A New = ne for the Conception 
and \ “to of I d Cir )) 

Ph.D. Thesis. 

A. Hornik. 1989, 148p ETN-90-97251 

Text in French. 


A new system for the construction of integrated cir- 
cuits is discussed. The investigation is a contribution to 
the New Automatic and Technology Independent 
Layout Environment (NAUTILE) project. From the 
analysis of the existing systems, a new one is defined. 
The proposed system must perform the conception of 
VLSI (Very Large Scale Integration) circuits in such a 
way that they can be easily coupled to the existing cir- 
cuits, they are independent of the ye se and gen- 
erate different configurations for a circuit. The proto- 
type of the NAUTILE system is described. 
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N90-26589/3/GAR PC A10/MF A02 
Institut National ye a an oe de Grenoble (France). 
Une Application intelligence Artificielle a la 
jane 4 Architecturale des Circuits Integres Visi 
(Application of Artificial Intelligence to the Archi- 
tectural Synthesis of VLSI Integrated Circuits). 
Ph.D. Thesis. 

A. B. Fonkoua. 1989, 220p ETN-90-97253 

In French; English Summary. 


The use of Artificial Intelligence (Al) methods for the 
automatic synthesis of integrated circuit architectures 
is investigated. The architectural synthesis problem is 
introduced. An analysis of the encountered difficulties 
justifies the use of artificial intelligence methods to 
automate this task. A critical description of a few 
expert system generators is given. These concepts are 
cast in an expert system building tool called ODSE, 
conceived and programmed in Ada. The knowledge 
representation formalism, the inference mechanisms, 
and the implementation are described. The use of 
ODSE to realize a tool for Architectural Synthesis Aid 
(ASA) is shown. The methods used by ASA are shown 
and their expression using ODSE formalism given. The 
ASA approach is compared to others used in similar 
tools. Results for a test case using ASA to synthesize a 
numeric 9th order LEAPFROG filter are given. 


103,526 

N90-26681/8/GAR PC A07/MF A01 
Centre National de la Recherche Scientifique, Tou- 
louse (France). Lab. d’Automatique et d’Analyse des 
Systemes. 

Rapid Thermal Processing: A Study of the Silicon 
Oxidation and of the Implanted Boron Activation. 
Ph.D. Thesis. 

F. Marou. 1990, 137p LAAS-90051, ETN-90-97259 
In French; English Summary. 


The potentialities shown by the rapid thermal process- 
ing in the domain of implanted boron diffusion in silicon 


and the growth of thin oxide layers are examined. The 
characteristics of a rapid thermal furnace are shown to 
agree with the specification chart of clean-rooms of 
the future: they should be automatic, robotic, and 
ensure an ultra-clean environment to the wafers. The 
problems concerning the temperature measurement 
and the homogeneity control are shown. Solutions 
based on the use of susceptors or on wafer-loading 
with thermal screening are proposed. Two applications 
are presented: the annealing of implanted boron and 
the rapid oxidation of silicon. The first one confirms the 
attendance of an enhanced diffusion phenomenon in 
the initial phase of the annealing, due to the defects of 
implantation. The second one shows the analysis of 
the first atomic layers of oxide versus the oxidation ki- 
netics. The influence of the pre-oxidation cleaning and 
of the post-oxidation —, on the quality of the 
obtained oxide is established. The study of the boron 
diffusion under rapid oxidation confirms that it is en- 
hanced for it is correlated to the growth rate of SiO2. 


103,527 

N90-27968/8/GAR PC A08/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 

Felherkorrigierende Zyklische Blockcodes Zur Zu- 
verlassigkeitserhoehung von Visi-Schaltnetzen 
(Cyclic Error Correcting Block Codes for Reliabil- 
ity Increasing of Visi Networks). 

Ph.D. Thesis. 

M. Bartel. 1989, 166p ETN-90-97304 

Text in German. 


The CLC (Coded Logical Channels) technique, which 
uses a decomposition of the network structure, such 
as a supplementary transformation step, is described. 
This transformation step produces from the specific 
system, the simplex system, several partial systems, 
which realize separately a part of the peripheral func- 
tion of the simplex system, the Shannon extension. 
For the CLC technique, the Hamming code is used. 
The efficiency of this method is proved by a compari- 
son with the triple modular redundancy, which does 
not allow an automatic partition. 
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PB91-111963 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
High-Precision Optical Reflectometer for the 
Study of Semiconductor Materials and Structures. 
Final rept. 

M. |. Bell, and D. A. McKeown. 1990, 4p 

Contract DNA-IACRO-88-800 

_— by Defense Nuclear Agency, Washington, 


Pub. in Review of Scientific Instruments 61, n10 
p2542-2545 Oct 90. 


The design and performance of a high-precision opti- 
cal reflectometer are described. This instrument has 
been optimized for measuring the specular reflectivity 
of thin films and multilayer structures of interest in 
semiconductor technology. Its design emphasizes 
high spectral and spatial resolution, photometric accu- 
racy, and stray light rejection. Use of a spectrometer 
drive linear in wavenumber (energy) and a flexible data 
acquisition system facilitates data analysis. The per- 
formance of the reflectometer is demonstrated using a 
set of specimens consisting of silicon-dioxide layers on 
silicon substrates for which the oxide thicknesses had 
been determined by ellipsometry. Excellent agreement 
is obtained between the thicknesses derived from the 
— spectra and those determined ellipsometri- 
Cally. 
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PB91-112235 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
Investigation of the Threshold Votage of MOS- 
FETs with Position- and Potential-Dependent 
Interface Trap Distributions Using a Fixed-Point 
Method. 

Final rept. 

: Gaitan, |. D. Mayergoyz, and C. E. Korman. 1990, 


p 
Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Electron Devices 37, n4 
p1031-1038 Apr 90. 


Simulation results are presented for a MOSFET with 
position and energy (potential) dependent interface 
trap distributions which may be typical for devices sub- 
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Newton and fixed-point methods is presented, and it is 
shown important cases the Newton 
technique fails to converge while the fixed-point tech- 
nique converges with a geometric convergence rate. 
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Not available NTIS 
National Inst. of Standards and Technology (NEL), 
G , MD. Semiconductor Electronics Div. 
Materials Problems Affecting ea ey and Yield 
Fe ps Bonding in VLSI 


G. G. Harman, and C. . hy sot 1989, 13p 

Poe in eckaging Materials & oe bone on Electronic 
Mey Materials tented IV, San Diego, CA., April 

ey 1989, v154 p401-413. 


Materials problems have always been a ae 
cause of wire bond failures in microelectronics. How- 


i Ing 
ples ipa oe acy ALAg et. _— — bond — 
resembling Au-Al type failures. Fail- 
ures resulting from bonds made to contaminated gold 
electroplated films are described, and a new failure 
model resulting from hydrogen in these films is shown. 


103,531 


PB91-112276 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
ae MD. Semiconductor Electronics Div. 
—— of the Drive Circuit Requirements for 
Power insulated Gate Bipolar Transistor 


(Ost) 
inal rept. 
A. R. Hefner. 1990, 12 
Pub. in Proceedi of the Annual Power Electronics 


Ings 
ists Conference (PESC ‘90) (21st), San Anto- 
nio, TX., June 11-14, 1990 p126-137. 


The drive circuit requirements of the Insulated Gate Bi- 
polar Transistor (IGBT) are explained with the aid of an 
analytical model. It is shown that non-quasi-static ef- 
fects limit the influence of the drive circuit on the time 
poesia rh of anode voltage. Model results are 

compared with measured turn-on and turn-off wave- 
forms for different drive, load, and feedback circuits. 
and for different IGBT base lifetimes. 
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TIB/A90-81946/GAR PC E07 
ANT-Nachrichtentechnik G.m.b. yy Backnang (Germa- 
ny, F.R.). Fachbereich Raumfahrt. 

der TaN-Duennschichttech 


thin film technology. report). 

P. Albrecht, H. Hauer, and N. Rigos. Jun 88, 91p 
Contract BMFT 01 TH 85016 

In German. With 17 tabs., 59 figs. 


Within the reported project TaN technology for parts 
without cases (chips) was developed. The test results 
of bonding tests on thin film substrates, FET chips and 
capacitors are described. Further on the results of ad- 
hesive bonding on thin film substrates and thick film 
substrates are a. Finally the results of the qualifi- 
ea grr SES 25501) Conant) 100 

Loria (} 

FIZ. Citation no. 90:081946.) 
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TIB/A90-81947/GAR PC E07 
ANT-Nachrichtentechnik G.m.b.H., Backnang (Germa- 
ny, F.R.). Fachbereich Raumfahrt. 


Entwicklung von FET-Breitband- und FET-Kanal- 
verstaerkern sowie von Isolatoren in Ny 
chichttechnologie. Abschiussbericht. 

ment of FET broadband and FET channel amplifi- 
ers as well as insulators in TaN thin film technolo- 


. Final report). 
Pozech, A.M. Khilla, C.P. Kubiak, D. Leucht, and J. 
Schaeufler. Ma 


. May 88, 196p 
Contract BMFT 01 YH 8512/7 
In German. With 13 tabs., 122 figs. 


The aim of the reported project was the expansion of 
the bandwidth of 12 GHz channel amplifiers on 1.8 
GHz as well as the development of insulators in TaN 
prcate-  o pan for by deed applications. The suc- 


ining ition 
a and thorough tes tning oft of this a. The ap- 


poe iv to broadband aires modules equipped with 
transistors of various manufacturers, PIN-diode atten- 


uators and insulators. The active its were 


ing 
as well as sealing materials 
have been successfully designed and manufactured, 
fulfilling all requirements relevant for space communi- 
cations. Together with the development of the insula- 
tors an expansion of the TaN tech: to ferrite sub- 
strates was carried out. (orig./RHM). (TIB: FR 2657.) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081947.) 


General 
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DE90015617/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

150 kV, 2.5 ns, 100 Hz Biumiein pulser. 

, and K. S. Leighton. 


W. R. Cravey, E. K. Freytag. 

1990, 7p UCRL-JC-103327, CONF-9006176-12 
Contract W-7405-ENG-48 

Power modulator symposium (19th), San Diego, CA 
(USA), Jun 1990. Sponsored by Department of Energy, 


Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The following describes a series of modifica- 
tions made on a Febetron x-ray machine at Lawrence 
Livermore National to provide a repetitive, 
fast rise time, high vo pulser. The 10-Hz electron 
beam machine was modified to produce a pulser capa- 
ble of generating a 150 kV, 2.5 ns FWHM pulse at a 
frequency of 100 Hz with less than a 1 ns rise time. A 
secondary self-breaking output switch was designed 
to eliminate the prepulse of the pulser output. In addi- 
tion, a 150 kV cable was added to the pulser to 
drive an external load. Detailed explanations of each 
modification will be presented. 7 refs., 11 figs., 1 tab. 
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DE90016016/GAR PC AO1/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Radiology. 


Electron attachment and ion mobility in hydrocar- 
bons and related systems. 

G. Bakale. 1988, 5p CONF-881185-2 

Contract FG02-88ER60617 

International on liquid state electronics, 
Berlin (Germany, F.R.), 7-10 Nov 1988. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


se nage tea a firm base for the emerg- 
uid state electronics (LSE) has developed 
thn eo ies of the transport and reaction proper- 
ties of excess electrons in a variety of liquid-phase sys- 
tems. Pulse-conductivity techniques were used in 
many of these studies to measure the mobilities of 
electrons and ions in pure liquids as well as the rate 
constants of electron attachment to a wide variety of 
electron-accepting solutes. Results obtained through 
such studies have ne implications that 
are described in the discussion that follows which in- 
fey ee A oo a to phys- 
ics, chemistry and biology. 42 refs 
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N90-25512/6/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A 


Rome Air Development Center, Griffiss AFB, NY. 
Smart Built-in Test. 

D. W. Richards. Mar 90, 4p 

In NASA, Lyndon 2 Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 123-126. 


The work which built-in test (BIT) is asked to perform in 
today’s electronic systems increases with every inser- 


antage 
niques from the field of artificial intel- 
ee ee ee ee The 
Smart BIT approach enhances traditional functional 
BIT by utilizing Al techniques to incorporate environ- 
mental stress data, temporal BIT information and 
maintenance data, and realtime BIT reports into an in- 
tegrated test methodology for increased BIT effective- 
ness = confidence yo a dau research » b- 
area will incorporate on) ault-logging o' 
output, stress data and Smart BIT decision criteria in 
support of a singular, integrated pat complete test and 
maintenance ili state of this research is 
described along with a discussion of directions for 
future development. 
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N90-26222/1/GAR 
(Order as N90-26217/1/GAR, PC — 
02) 


Jet Propulsion Lab., Pasadena, CA. 
— Electric Field Effects in a Linear 


Trap. 
R. K. Melborne. 15 May 90, 10p 
In Its the Telecommunications and Data Acquisition 
Report p 51-60. 


The exact potential corresponding to confining fields 
inside a linear rf quadrupole particle trap of finite length 
is presented. The analytic expressions for the trapping 
potential is derived by introducing a linear trap employ- 
ing a relatively simple cylindrical geometry and solving 
Laplace’s equation for the trap electrodes. The finite 
length of linear traps results in field distortion near the 
trap ends. An exact analytic determination of the fields 
is useful because the profile of the trapped ion cloud is 
highly dependent on the fields confining it. It is shown 
that near the ends of the trap, the effective potential 
arising from the rf fields acts to propel particles out of 
the trap, and further, that the addition of a dc bias gen- 
erates an inhomogeneous in the trap that influences 
the particles both perpendicularly to and along the 
trap’s long axis. 


103,538 

N90-26259/3/GAR PC A04/MF A01 
Technische es ~ (Netheriands). 
— of Electrical Ei 


Experiments on initial Beha Behaviour of Corona Gener- 
ated with Electrical Pulses Superimposed on DC 


R. P. Dahiya, E. M. Vanveldhuizen, W. R. Rutgers, 
and L. H. wr ory Oct 89, 69p EUT-89-E-226, 
ISBN-90-6144-226- 


Sponsored by Keurh van Electrotechnische Materia- 
len N.V., Arnhem, Netherlands. 


The pulsed positive corona discharges in air at atmos- 
pheric pressure were investigated to delineate the ini- 
tial behavior of corona discharges generated by fast 
electrical pulses. The initial development of 2 pulsed 
negative corona in a cylindrical configuration was ex- 
perimentally investigated by analyzing the optical 
signal emitted from it. Detailed observations are given. 
The measurement of the time dependence of the opti- 
cal emission is concluded to be a good way of deter- 
mining the behavior of pulsed corona me om 
under different conditions. It shows clearly the 

ent regimes in which the discharge operates for differ- 
ent parameters such as the DC bias, the peak voltage 
and rise time of the electric pulse. This can be of great 
help in working out the optimum parameters for practi- 
cal applications. 
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N90-26262/7/GAR PC A10/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 

lation des Elektrischen und Thermischen Ver- 
haltens von Funkenstreckenlosen Metalloaxid-Ab- 


leitern bei Betrieb an W nnung (Simula- 
tion of the Electrical and Behavior of Gap- 
less Metal Oxide Surge Arresters under AC-Oper- 
ation Condition). 

Ph.D. Thesis. 


V. Hinrischen. 1990, 203p ETN-90-97309 
In German; English Summary. Sponsored by Dfg. 


The simulation process presented is suitable for ar- 
resters used in outdoor applications made of a unilin- 
ear radially symmetrical column. Both the electrical 
and thermal behavior of the arrester are modeled by 
electrical ladder networks. Dynamic thermal behavior, 
axial distribution of voltage, electrical power and tem- 
perature dissipation along the arrester column are 
taken into account in the simulation process. The com- 
puter simulation is verified by cooling and heating tests 
of different arrester arrangements with a continuous 
operating voltage of about 150 kV and a rated voltage 
of 200 kV. Good agreement between calculations and 
experimental results is shown. 


103,540 
N90-27810/2/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02) 
Bell Communications Research, Inc., Red Bank, NJ. 
es on High Temperature Superconduct- 
Ss. (Abstract Only). 
T. Venkatesan. 90, ip 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 28. 


The major challenges in making high temperature su- 
perconducting (HTSC) electronics viable are predomi- 
nantly materials problems. Unlike their pr 

the metal oxide-based superconductors are integrata- 
ble with other advanced technologies such as opto- 
electronics and micro-electronics. The materials prob- 
lems to be addressed relate to the epitaxial growth of 
high quality films, highly oriented films on non-lattice 
matched substrates, heterostructures with atomically 
sharp interfaces of junctions and other novel devices, 
and the processing of these films with negligible dete- 
rioration of the superconducting properties. These 
issues are illustrated with results based on films pre- 
pared in-situ by a pulsed laser deposition process. 
Films with zero-transition temperatures of 90 K and 
critical current densities of 5 x 10(exp 6) A/sq cm at 77 
K have been prepared by this technique. Ultra-thin 
films, less than 100 A show T(sub c) is greater than 80 
K, supporting the idea of two-dimensional transport in 
these materials. By the use of appropriate buffer 
layers, films with T(sub c) of 87 K and J(sub c) of 6 x 
10(exp 4) A/sq cm were fabricated on silicon sub- 
strates. Submicron structures with J(sub c) is greater 
than 2 x 10(exp 7) at 10 K were fabricated. Results on 
nonlinear switching elements, IR detectors, and micro- 
wave studies will be briefly summarized. 


103,541 
N90-27967/0/GAR PC A07/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 


19 - Elektrotechnik. 

Ueber Transversale, Longitudinale und Dreidimen- 

sionale Wirbelstroeme in Zylindrischen Leitern 

MIT Elliptischem Querschnitt (Transversal, Longi- 

tudinal, and Three Dimensional Eddy Currents in 
indrical Guides with Elliptic Diameters). 

Ph.D. Thesis. 

M. Filtz. 1989, 146p ETN-90-97302 

Text in German. 


The scalar Helmholtz equations are solved and the re- 
sulting Mathieu functions and their complex eigenva- 
lues are not always available. A process is used, which 
allows the eigenvalues of the Mathieu differential 
equations in the complex plane to be found and the 
Fourier coefficients of the Mathieu functions to be nu- 
merically estimated. The example of the elliptic cylin- 
der in the field of a spatial conducting loop was exam- 
ined. The wave number was chosen as integration 


variable and ‘ed in the real part and the frequen- 
cy of the exciting alternative current and in the imagi- 
nary part of the Mathieu equation parameter. The 


tained eddy current distribution shows a supplementa- 
ry component on the cylinder surface, due to the ex- 
centricity. 
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PBS1-107516/GAR PC A05/MF A05 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Fields Div. 

EMR Test Facilities Evaluation of a Small Rever- 
berating Chamber Located at RADC, Griffiss AFB, 
Rome, New York. 

M. L. Crawford, J. M. Ladbury, B. F. Riddle, and E. B. 
Larsen. Jun 90, 82p NISTIR-90/3939 

See also PB88-178827. Sponsored by Rome Air De- 
velopment Center, Griffiss AFB, NY. 


The report describes measurement procedures and 
results from evaluating a small reverberating chamber 
located at Rome Air Development Center (RADC), 
Rome, New York. The chamber was developed for 
measuring and analyzing the electromagnetic suscep- 
tibility/vulnerability (EMS/V) of weapon systems and 
the radio frequency (rf) shielding effectiveness of en- 
closures and materials. A brief description of the facili- 
ty is given, including instrumentation for its evaluation 
and calibration by National Institute of Standards 
and Technology (NIST). Work was done earlier at 
NIST to evaluate the RADC large reverberating cham- 
ber. A follow-on project to construct and evaluate a 
small chamber is discussed in the report. Conclusions 
are that the chamber can be used at frequencies down 
to 500 MHz for cw testing, and for pulsed rf immunity 
testing with pulse widths as short as 0.3 microsec. Es- 
timates of measurement uncertainties are given. 


103,543 

PB91-112383 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Electrosystems Div. 

Electrical Fast Transient Tests: Applications and 
Limitations. 

Final rept. 

F. D. Martzloff, and T. F. Leedy. 1989, 8p 

See also PB90-271529. 

Pub. in Conference Record of the IEEE (Institute of 
Electrical and Electronics Engineers) Industry Applica- 
tions Society Annual Meeting, Part 2, San Diego, CA., 
October 1-5, 1989, p1625-1632. 


The Technical Committee TC 65 of the International 
Electrotechnical Commission (IEC) has promulgated a 
new document requiring demonstration of the immuni- 
ty of industrial process control equipment to fast tran- 
sients occurring in power and data lines. These fast 
transients contain high-frequency components, intu- 
itively expected to suffer greater attenuation that the 
lower frequency components as they propagate along 
the lines. Quantifying this intuitive expectation pro- 
vides a perspective on the severity of the situation and 
helps defining realistic test requirements. To that end, 
the paper describes specific measurements conduct- 
ed for typical low-voltage power line configurations; 
modeling of the attenuation provides a tool for under- 
standing the significance of the line parameters and 
extends the usefulness of results to general cases. 
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Lawrence Berkeley Lab., CA. 

Zinc air battery development for electric vehicles. 
Final report. 

Progress rept. 

R. A. Putt. May 90, 27p LBL-29078 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
irs Original copy available until stock is exhaust- 


This document reports the progress and accomplish- 
ments of a 16 month program to develop a recharge- 
able zinc-air battery for electric vehicle propulsion, 
from October 1988 through January 1990. The pro- 
gram was the first stage in the transition of alkaline 
zinc electrode technology, invented at Lawrence 
Berkeley Laboratory, to private industry. The LBL in- 


vention teaches the use of a copper metal foam sub- 
strate for the zinc electrode, in combination with forced 
convection of electrolyte oe the foam during bat- 
tery operation. Research at LBL showed promise that 


this approach would avoid shape change (densifica- 
tion and dendrite growth), the primary failure mode of 
this electrode. The program comprised five tasks; (1) 
cell design, (2) capacity maximization, (3) cycle testing, 
(4) materials qualification, and (5) a cost/design study. 
The cell design contemplates a plate and frame stack, 
with alternating zinc and oxygen electrode frame as- 
semblies between rigid end plates. A 200 Ah cell, as 
may be required for the EV lication, would com- 
prise a stack of five zinc and six oxygen electrode 
frame/assemblies. 8 figs., 2 tabs. 
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DE90008837/GAR 

MHD Development Corp., Butte, MT. 
MHD retrofit of a coal-fired generating plant. Tech- 
nical discussion. 

1989, 328p DOE/PC/79669-T2 

Contract AC22-87PC79669 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A15/MF A02 


The design, construction, and operation of an integrat- 
ed, coal-fired magnetohydrodynamic (MHD)/steam 
power electrical generation system is an ext ly im- 
— step toward commercializing MHD technology. 

his report describes the design requirements, includ- 
ing site requirements (Montana); power output and 
plant efficiency; plant arrangement; a description of 
MHD operations; coal seed system; combustor and 
nozzle system; channel/diffuser assembly; heat recov- 
ery/seed recovery; superconducting magnet; power 
management; instrumentation/controls; plant sys- 
tems; pollution control; and cost estimation. 87 figs., 
42 tabs. (CBS) 
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DE90012595/GAR 

Oak Ridge National Lab., TN. 
Use of motor current signature analysis at the 
EPRI M&D Center. 

H. D. Haynes, R. C. Kryter, and B. K. Stewart. 1990, 
38p CONF-901058-1 

Contract ACO5-840R21400 

Incipient failure detection conference: predictive main- 
tenance for the 90’s (4th), Philadelphia, PA (USA), 15- 
17 Oct 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
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Motor current signature analysis (MCSA), a machinery 
monitoring technol developed by the Oak Ridge 
National Laboratory (ORNL), has been used to monitor 
a variety of electric-motor-driven devices at the Phila- 
delphia Electric Company’s Eddystone Generating 
Station as part of a program conducted by the EPRI 
Monitoring and Diagnostics Center. The purpose of 
this project is to demonstrate the ability of MCSA to 
monitor the occurrence of degradation in aging power 
plant equipment. An important aspect of the work has 
been the development and demonstration of an on- 
line, automated motor current data acquisition system 
for wtrwoy bea performance of eight motor-operat- 
ed valves (MOVs) located in the Unit 2 turbine steam 
extraction system. Improvements continue to be made 
in the on-line monitoring system, including develop- 
ment of an automated data analysis program that sig- 
nificantly reduces the time required to extract diagnos- 
tic information from the MOV motor current signatures. 
Using portable MCSA equipment, motor current data 
were acquired for additional MOVs, pumps, fans, com- 
pressors, and mills. These tests have provided impor- 
tant baseline signatures against which subsequent test 


data may be compared. This paper provides descrip- 
tions of the tested equipment, the MCSA techniques 
employed, samples of test data acquired from both the 
on-line and portable data acquisition systems, and 
plans for future work in this ongoing effort. 8 refs., 22 
figs., 3 tabs. 
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DE90014845/GAR PC A09/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 
Technology choice in a least-cost expansion anal- 
ysis framework: Effects of gas price, planning 
characteristics. 


Pen GuielBW. Souths S Bhatarakamol, and L. 


A. Pooh Apr 90, 184p ANN TEARS TMM 20 
Contract W-31109-ENG-38 
Sponsored 


by 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The current outlook for new capacity additions by elec- 
tric utilities is a and tenuous. The fundamental 
question about the additional capacity requirements 
center on technology choice and the factors influenc- 
ing the decision process. Instead of building capital- 
intensive power plants, utilities have begun relying on 
Sexael eons ee which permit rapid construc- 
nd low investment. Of 
concern = ian and utility planners are the 
following questions: (1) What is the impact of alterna- 
tive gas price projections on tech choice. (2) 
What influence does the planning horizon have on 
tech choice. (3) How important are existing 
system characteristics on technology choice. (4) What 
effect does capital cost, when combined with other 
technology characteristics in a capacity expansion 
framework, have on technology choice. In this study 
Argonne National Laboratory examined the impact of 
these concerns on techno! choices in 10 repre- 
sentative power pools with a dynamic optimization ex- 
dome model, the Wien Automatic System Planning 
ackage (WASP). At least-cost expansion plan was 
determined for each power pool with three candidate 
ee ies--natural gas combustion turbine technol- 
aes , Natural gas combined-cycle pee ete. 
CC), and integrated gasification combined-cy 
Gabeastiae (IGCC)--three alternative fuel price ceban. 
and two planning periods (10-yr versus 30-yr optimiza- 
tion) between the years 1995 and 2025. The three fuel 
price tracks represented scenarios for low, medium, 
and high gas io Sensitivity analyses were con- 
ducted on IG | cost and unserved energy 
costs. 21 refs., 79 fon 2 21 tabs. 
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DE90014991/GAR PC A08/MF A01 
Department of Energy, Washington, DC. Office of 


Coal, Nuclear, Electric and Alternate Fuels. 
Electric Power Month , April 1990. 

12 Jul 90, 169p DOE/ 1A-0226(90/04) 

Portions of this document are illegible in microfiche 
products. 


The Electric Power Monthly (EPM) presents monthly 
summaries of electric utility statistics at the national, 
Census division, and State level. The purpose of this 
publication is to provide energy decisionmakers with 

accurate and timely information that may be used in 
forming various perspectives on electric issues that lie 


ahead. 12 refs., 4 figs. 44 tabs. (ERA citation 
15:042859) 
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EG and G Idaho, Inc., Idaho Falls. 
Enhanced tubes for electric utility steam condens- 


ers. 

R. L. Webb, H. Jaber, L. Chamra, and N. H. Kim. 3 
May 90, 30p EGG-M-90263, CONF-9009230-1 
Contract FC07-881D12708 

EPRI condenser technology conference, Boston, MA 
(USA), 18 Sep 1990. — by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Electric utility steam condensers typically use plain 
tubes made of titanium, stainless steel, or copper 
alloys. Approximately two-thirds of the total thermal re- 
sistance is on the water side of the plain tube. This 

program seeks to conceive and develop a tube geom- 
etry that has special enhancement geometries on the 
tube bar ye side and the steam (shell) side. This ‘‘en- 
hance ibe geometry, will provide increased heat 
oe conieen. The enhanced tubes will allow 
the steam to condense at a lower temperature. The 


‘reduced condensing temperature will reduce the tur- 


bine heat rate, and increase the plant peak load capa- 
bility. Water side fouling and fouling control is a very 


‘ Lawrence Berkeley 


important consideration affecting the choice of the 
tube side enhancement. Hence, we have consciously 
considered fouling potential in our selection of the tube 
side surface . Using appropriate correlations 
Is, we have designed condensa- 
tion and water side surface geometries that will pro- 
aap Neavonieaunanin end vi eninadin ies amie 
pac By ess ing. Commercial tube manufacturers have 
r ' 


program 
of the condensation and water side heat transfer coef- 
ficients. Fouling tests are being run to measure the wa- 
terside fouling resistance, and to test the ability of the 
sponge ball cleaning system to clean the tubes. This 

paper describes the program work, and defines the 
Performance improvements possible. 11 refs., 15 figs., 
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DE90015707/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

study of the San Lorenzo River hydro- 
ee nee ae YS 


A A. Chronowski. 19 Jul 90, 7p ORNL/FTR-3683 
Contract is oaetan 400 

Sponsored by Department of Energy, Washington, DC. 
Jorn is of this document are illegible in microfiche 
pr 


| travelled to San Jose, Costa Rica on July 8, 1990 to 


feasibility study for the San Lorenzo River hydroelec- 
tric project. The feasibility — is being supported by 
Training Pro under the Renewable bee ee ee and 

raini — is for imple- 
onuaaiion by ON CONELEC CAS, a aconeetien of rural 
electric cooperatives and the study itself is being con- 
ducted by BEL Engineeri oy a Costa R —, 
firm under contract to CONELECT! RICAS. "USAID/PI 
and NRECA. 
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DE90015798/GAR 


PC A02/MF A01 
Oak Ridge National Lab., TN. 
Bright future for electric-utility DSM rams. 
E. Hirst. 1990, 10p CONF-9010174-1 
Contract ACO05-840R21400 
Enhancing electricity’s value to society, Toronto 
(Canada), 22-24 Oct — Sponsored by epartment 


of Energy, Washington, 
Portions of this ti are illegible in microfiche 
products. 


This paper expounds on the advantages of using 
Demand Side Management (DSM) between now and 
the year 2010. Electric power demand is expected to 
grow more slowly than the gross national product; or- 
ganization, customer service, and management are 
rep to be of increasing importance. 8 refs., 7 figs. 
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Lab., CA. 


Least-cost planning for Pacific Gas and Electric: 


agen 2, Case studies. 

E. Kahn, G. A. Comnes, C. Pignone, and M. Warren. 
14 Dec 87, 117p LBL-23780 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oe Original copy available until stock is exhaust- 


This project is an attempt to evaluate the usefulness of 
mainframe electric utility planning models for conduct- 
ing least-cost planning (LCP). In the project’s first 
stage, the Load Management Strategy Testing Model 
(L STM), written by Decision Focus, Inc. (DFi) for the 
Electric Power Research Institute (EPRI) (DFI, 1982, 
1984, 1985), was calibrated to the Pacific Gas and 
een Menges igh system. The acne bo 
t to replicate o— 

ny’s 1985 Long Term Plan Ge > - ahn et al. 1867) 1987) . 
the company’s previous L M input files, and 
other data sources provide oy SGA The attraction of 
LMSTM hen on its poedscone an integrated model that at- 
tempts to solve planning problem simulta- 
neously. Only if the whole system fs modeled as one 
organic entity can perturbations on opposite sides of 
the planning problem be compared. The stage 1 report 
describes the LMSTM calibration process in detail and 
discusses many of the issues and problems involved in 
LCP. In this, the second stage of the project, the stage 
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1 calibration is updated to incorporate more recent 
company information. This modified calibration is used 
as the “base case” against which some modest test 
cases are evaluated using LMSTM and other comput- 
er models, which solve of 


on the judgment of the modeler, that seems to be the 
— alternative available. 37 refs., 26 figs., 
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yaa ern PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 

Tokyo (Japan). 

Denryoku hinshitsu to kakaku ni taisuru juyoka no 

sentaku. Ogata computer(center dot)user ni okeru 


(aasieieashploenn chien utmeue eatin ama 
( )s choice between quality and 
aectatnananmeine-cnete apeaien for 
computer users to choose -up 
Saco tes ore 
90, 46p CRIE-Y-89005 
In Japanese. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This apo is done for the purpose of numerically ana- 
lyzing how customers react to make their choice be- 
tween quality and price, as well as to evaluating the 
marketability of the new electric service differentiated 
by ity, on the assumption that electric utility is ca- 
pable of providing the multi-product of the service with 
various combinations instead of the conventional 


quality. 
for the method of the analysis, the choice (the intro- 
duction of emergency power source or uninterruptible 
power system) which have been actually done by the 


two factors, such as the reliability on power supply and 
momentary voltage drop; The other was the cost (pur- 
chased power price plus investment by consumers for 
back-up power system) to maintain the 

quality. Consequently, it was found that in order to 
heighten the competitiveness for the competition in 
electricity market, electric utility had to establish their 
service rate corresponding to the load, as well as that 
the quality was a important strategic factor for them. 
30 refs., 10 figs., 9 tabs. 
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DE90517228/GAR 

an Tt Development Organization, Tokyo 
japan). 

Shokibo taiyoko hatsuden system donyu ni to- 

monau denryoku keito eno io chosa. (Effects 

of small scale PV systems on power system oper- 


and se 
Mar 90, 92p NEDO-P-8926 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report examined effects of the introduction of 
small scale Photovoltaic (PV) systems installed by cus- 
tomers on eitiple po ioe Control of power system for 
fuel-fired multiple _ sets consists of economi- 
cal load apadttec control (EDC) to determine each 
generator output so that total fuel cost becomes mini- 
mum and of load frequency control (LFC) to control the 
change of frequency and interconnecting tie power 
flow within the allowable values. If PV output changes 
suddenly, the economy of power generating cost de- 
creases owing to the change of load dispatching value 
and deviation of base value. Further, controlled results 
= freq and interconnection power flow in _— 
deteriorate. The economy deteriorates —— soe Jo 

the retention of excess reserve equipmen 

the enlargement of demand ioeaities ne For the 
power source ate reduction of peak resources 
accompanied by load decrease or uncertain 
power source parsing will ocuur. When the effect of 
PV introduction on power demand and supply is evalu- 
ated, it is important to consider the difference of solar 
radiation (weather difference and cloud movement, 
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etc.) based on regional width. 14 refs., 34 figs., 12 
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DE$0517289/GAR PC A03/MF AO1 
Ministerium fuer Soziales, Gesundheit und Energie des 
Landes Schleswig-Holstein, Kiel (Germany, F.R.). 
Wasserkraft. (Water power). 

Jan 90, 37p E-mf-0517289 

In German. No. 6 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The new energy policy of the State government of 
Schleswig-Holstein is aimed at a maximum of energy 
saving and efficient energy utilization plus the maxi- 
mum use of renewable energies. This includes hydro- 
power. There is hardly an energy which is cleaner and 
more environment-friendly. The expert’s opion on hy- 
dropower utilisation with small run-of-river power sta- 
tion which is described in this booklet points out the 
numerous possibilities of making and increased 
use of hydropower in this Federal State. The promo- 
tion ane ace of the State government for the utiliza- 
tion and application of renewable energies contains fi- 
nancial incentives for an increased exploitation of re- 
UA energies one of which is hydropower. (orig./ 
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DES90518676/GAR PC A05/MF A01 
Industri- og Handelsstyrelsen, Copenhagen (Den- 
mark). Formidlingsraadet. 

Danske leverandoerer styrings- regulerings og 
overvaagningsudstyr. Decentrale kraftvarme- 
vaerker. (Danish suppliers of equipment for con- 
trol, regulation and monitoring. Decentral dual pur- 


pose power roa: 

1989, 95p NEI-DK-378, ISBN 87-88369-69-2 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This directory list and describes 118 Danish compa- 
nies which supply — for decentral dual-pur- 
pose power plants. It contains alphabetical lists of 
these companies, consultant firms and suppliers of 
complete systems and equipment, suppliers of Danish 
produced components and of foreign produced com- 
ponents. (CLS). 
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DE90518677/GAR PC A07/MF A01 
Energiministeriet, Copenhagen (Denmark). Overs- 
kudsvarmeudvalget. 

rhverv: ig udnyttelse produktion af 
kraftvarme og overskudsvarme. (Commercial utili- 
zation and production of combined power and 
heating and surplus heat). 
1989, 130p NEI-DK-379 
In Danish. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The committee on surplus heat, under the Danish Min- 
istry of Energy was set up with the overall aim of con- 
tributing to the investigation of ways for ee 
more rational utilization of the Danish fuel supply. Co- 
generation, the combined production of heating and 
electric power, has high priority in current Danish 
energy policy because it contributes more to the effi- 
cient use of fuels and less to environmental pollution. 
But as there still exist a large number of electric power 
plants it is also this committee’s more specific aim to 
promote an increasing commercial use of surplus heat 
from single purpose as well as dual-purpose power 
plants. The report presents the committee’s conclu- 
sions and recommendations after detailed descrip- 
tions of concrete industrial possibilities for the utiliza- 
tion of power/heating and surplus heat from power 
plants, the preferences of firms with regard to their 
choice of energy systems, the establishment of indus- 
trial cogeneration plants and the supply of surplus heat 
from industrial processing. Included in the publication 
are supplements which have partly formed the basis of 
the committee’s report. (AB). 
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DE90518712/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Katsaus hoeyryturbiinien rikkomattomien testaus- 
meneteimien kaeyttoeoen. (View of NDT-methods 
used in steam turbine ark 

M. Sarkimo. Jan 90, 28p -TIED-1082, ISBN 951- 
38-3633-9 

In Finnish. 
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The demand of the high utilization rate and safety in 
steam turbine operation requires wide application of 
nondestructive testing (NDT) methods. The surface 
methods. visual techniques, ane and magnetic 
particle testing are frequently applied. The information 
of inside defects in the massive components of steam 
turbines is also of great importance already during the 
fabrication process. For that purpose the volumetric in- 
spection methods are applied and of them the ultra- 
sonic testing method is used most frequently. When 
there is a effort to short outages and to high utilization 
rate, the speed and the ability to detect defects of the 
NDT-methods are more and more important. The 
modern strength calculation methods need accurate 
measurements of defect size, location and orientation 
in order to be able to predict reliably the significance of 
the defect in the structure. To achieve these Is 
there is — need for further development of the 
methods and for the automation of the testing, data 
oe and data analysis. The assessment of re- 
maining life time of old turbines requires reliable infor- 
mation about the material internal structure to be able 
to apply calculation methods. In this sector there 
seems to be lack of good NDT-methods in spite of 
strong need. 
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DE90518766/GAR PC A03/MF A01 
Statens Energiverk, Stockholm (Sweden). 
Magnetohydrodynamik MHD. Teknikbevakning. 
Slutrapport jan 1990. (Magnetohydrody U 
prt Technology examination. Final report Jan 





Progress rept. 

J. Braun. Jan 90, 28p STEV-NYEL-90-1 

In Swedish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


After a short introduction to MHD Power Generation a 
survey of the international efforts is given, 

mainly on results presented at the 10th International 
Conference on MHD Electrical Power Generation, Tir- 
uchirapalli, India, December 4-8. Work on MHDES (the 
formerly U-500) in the USSR has been postsponed 
until further notice due the high costs of the rede- 
signed magnet. The USSR has announced a review of 
its national energy policy including a decrease of nu- 
clear reactors in the european part of the country and 
a fading-out of reactors with an outdated safety stand- 
ard. In the report the time aspect of future MHD-work is 
discussed as well as the impact of competing technol- 
ogy. The importance of international cooperation is 
stressed an the part the ILG (International Liason 
Group) should play is outlined. Finally some new appli- 
cations are mentioned. (authors). 
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well (England). Energy Technology Div. 

Assessment of Borrowash pneumatic low 


head hydro coins. 
1990, 3ep Efs -SSH-4048-P3 


U.S. Sales Only. Portions of this document are illegible 
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An assessment is made of a novel device for use in 
low-head hydropower. It utilizes a membrane to sepa- 
rate air from the flow of water and this drives a Wells 
turbine. Problems encountered with the prototype are 
reported and estimates given for the overall efficiency. 
Each stage within the conversion of the water flow to 
electrical energy is analyzed to identify the extent of 
the associated efficiency loss. (UK). 
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TIB/B90-81856/GAR PC E14 
Technische Univ. Braunschweig (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 
Theoretische und experimentelle Untersuchungen 
des Einflusses der Feststoffkonzentration und der 
Partikelgroessenverteilung auf das Trennverhal- 
ten von Hydrozykionen. tical and experi- 
mental investigation of the effect of solid concen- 
tration and particle size distribution on the separa- 
tion behaviour of hydro-cyclones). 

Diss. (Dr.-Ing). 

T. Braun. 23 Jan 89, 156p 

In German. 


The design of the hydro-cyclone used in process and 
treatment technique with regard to a certain separa- 


tion or classification task is difficult. Therefore, it was 
the aim of a research project explained in detail to ex- 
amine systematically the effect of the particles in the 
suspension to be separated on the separation behav- 
iour and the pressure loss. First there is a qualitative 
description of the flow conditions, followed by a survey 
of the state of knowledge. A summarising assessment 
of the calculation process (effect of the solids, particle 
movement, solid concentration on the flow conditions) 
follows, as well as a survey of the experimental equip- 
ment used (measurement of pressure, flow, concen- 
tration, data collection, sample analysis). Details of the 
experiments (hydro-cycione, separation iour) 
and the theoretical investigations (calculation model, 
Particle flow balance, calculation of fraction separation 
grade) are then explained. The fraction separation 
grade curves and pressure loss coefficients in the 
whole technically relevant working are compared with 
one another. (HWJ). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081856.) 
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raktische _— ing kapazitiver nungsmess- 
streifen zur Messung von Kriechdehnungen bei 
530 deg C bis 600 deg C. (Practical testing of ca- 
pacitive strain gages for measuring of creep at 530 
to 600 deg C). 
P. Hofstoetter. Nov 89, 82p Rept no. BMU-1990-256 
Contract BMU SR 425 
In German. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz, Ergebnisberichte, Untersuchungen, 
Studien, Gutachten. 


In conventional power stations, capacitive strain gages 
are gaining more and more significance in in-service 
creep rate measurements at 530 deg C. The evalua- 
tion of 17 measurements under way in RWE power 
stations, of associated and further laboratory tests as 
well as supplementary laboratory tests at 520 to 575 
deg C provided ample details of the technique with 
regard to quality, stability, accuracy, laboratory tests 
recommended to be made and practical application. 
From the evaluation it followed that creep measure- 
ments can be taken even at temperatures above 550 
deg C as long as the stability of each single gage has 
been tested in the laboratory beforehand. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081859.) 
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Institut fuer Staedtebau, Berlin (Germany, F.R.). 

Der Wandel vom Energieversorgungs- zum Ener- 
giedienstleistungsunt h Conversion of 
energy supply company to public service compa- 
n 


'y). 

P. Hennicke. 1988, 30p 

In German. Meeting on municipal strategies for decen- 
= energy supply, Dorsten (Germany, F.R.), Sep 





The term ‘energy public service company’ experiences 
at present a galopping inflation: more and more —_ 
supply companies turn in a mysterious way into pub 
service companies. The original content of the energy 
= service company concept is partly changed 

yond recognition. This article is aiming at stati 
more precisely this concept and at presenting practical 
conversion steps, starting from the principle of ‘least 
cost planning’. (orig.). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081918. 
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Dynamic characteristics of power plant compo- 
nents, requirements for JAVA and methods for 
complying these requirements. Abstract and 
summary. 

H. Kuerten, and S. Boedihardjo. Mar 88, 64p 
Contracts BMFT 03E-6298C, KWU D-0000-900299. 


Standardized thermal power plants are often not suffi- 
ciently adapted to-the grid demand in different coun- 
tries. Therefore the joint Indonesian-German 

was Carried out to investigate the dynamic characteris- 
tics of power plants in Java; to calculate the cost sav- 
ings achieved by thermal power plants with faster 
start-up time, greater rates of change as well as by im- 
proved reaction to plant and grid disturbances; to de- 
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termine the requirements for additional thermal power 
plants in isolated systems like Java and to describe the 
methods for complying with these requirements includ- 
po tem eee e gained with such methods demon- 
successfully in German plants. To specify 
hourly and daily power and reserve distribution, to cal- 
culate the operation costs and to simulate the grid fre- 
quency behaviour after generation loss two different 
types of computer codes were developed. The re- 
quired — data were hem in close cooperation 
between the Indonesian German partners. Some 
data were obtained by additional field tests jointly = 
= and then performed by the Indonesi 
results of this study show the si 
advantages of plants with — pnomry congue 
to cheaper power plants in. The 
grid requirements of Java ‘om whem to he compara- 
ble to those of the West-Berlin isolated grid system. 
Thus, the features developed for this system are also 
well-suited to the introduction in other isolated sys- 
tems. The detailed study report as well as a recom- 
mended training program to be prepared as a follow- 
up aciivity enable PLN to calculate the specifications 
for future power plants by themselves and to evaluate 
the total benefit of plants of high flexibility. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081939.) 
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TIB/B90-82048/GAR PC E11 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Nukleare Sicherheitsforschung. 

SIKADE-2: Ein C zur Simulation 
der Dynamik von weaken Dampferze 
Beschreibung und Benutzeranleitung. (SIKA E-2: 
A computer code to simulate dynamics of gas- 
fired steam generators. Description and user aid). 
G. Meister. Dec 89, 104p Rept no. Juel-Spez-544 

In German. 


The mathematical model on which the program is 
based is made up of a system of coupled partial differ- 
ential equations in space and time. The equations for 
the fluid dynamics are in one dimensional space, the 
fluid variables are therefore averages taken across the 
channel cross section. The heat transfer in the walls 
will be described by a two dimensional heat flow equa- 
tion. This describes both the transverse and the axial 
heat diffusion in the boiler pipes. The fluid dynamic 
equations in both flow channels are coupled using the 
heat transfer equation for the wall by heat transfer cor- 
relations. The two-phase flow is modelled by a system 
of differential equations which demonstrate the conti- 
nuity rules for mass, energy and impulse. The in princi- 
ple extensive model was made up of a system of 6 
coupled partial differential equations each with one set 
out of the two continuity equations for each of the two 
phases. Each equation pair must be coupled by phase 
transfer coefficients which describe the exchange of 
mass, energy and impulse between the two phases. 
Since the gain of mass, energy or impulse in one 
phase results in the loss in another phase oppose 
each other, these transfer coefficients in the equation 
pairs have the same absolute value but the opposite 
sign. If the sum of the mass, energy and impulse equa- 
tions for both phases is found, the transfer coefficients 
he summed equations are known as 
mixed equations and have practical advantages for the 
numerical integration since are quite simple. The 
original equation system is mathematically the equiva- 
lent of a system made up of three mixed equations 
plus one of each of the two phase equations. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:082048.) 
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Setsubi zumen nyuryoku no tame no zumen nin- 
shiki gijutsu no genjo chosa. (Survey of the current 


pattern recognition techniques for computerizing 
the electric facil maps). 
Mar 90, 46p CRIE-Y-89006 


In Japanese 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In order to manage a — quantity of drawings such 
as line maps and electric facility drawings, the efficient 
techniques to digitize, recognize, and understand the 


ing of maps, were studied in this research. A 
series of the map management process composed of 
automatic digitizing of maps up to the construction of 
knowl of their meaning, are com- 
prised of following three steps: digitizing process of 
maps; recognition of maps; understanding the mean- 
ing of maps. The weak points of the current techniques 
are as follows: there is a possibility to take wrong proc- 
essing on digitizing process due to the factors such as 
noise and indistinct shapes of maps; due to the strict 
notation rules on digitizing ing process of maps, there are 
many difficulties to recognize any i 
pmo can be eet supposing by human being; 

there has been no effective method yet to know how to 
digitize, recognoze, understand, construct, and repre- 
sent the meaning on understanding process of map 
meaning. In order to resolve the above — the ap- 
plication of a fuzzy logic, construction, and study by 
meaning net-work on a og process of maps, is 
required. 69 refs., 10 figs., 1 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Analysis of a | nary ere Orbiting Microwave 
Power Transmission 

K. J. Long. Jul 90, 22p ro "15:101344, E-4367, 
NASA-TM-101344 


To determine the feasibility of providing efficient RF 
power transmission from a Mars-stationary orbit to the 
surface of the planet, an assessment was made focus- 
~ on RF pri a in the 2.45- to 300-GHz rai 
The proposed orbiting system configuration provi 
for power generation by either photovoltaic array or 
nuclear reactor, the conversion of the dc output to RF, 
and subsequent propagation of RF energy from the or- 
biting array to the Martian surface. On the planet, a 
rectenna array will convert RF to de power to be dis- 
tributed for planetary power needs. Total efficiency of 


the energy conversion chain from dc to RF in orbit 
through RF to dc on the planetary surface was derived 
for | repr tative frequencies in the range of 





study. Tradeoffs between component efficiency and 
transmitting antenna requirements were considered 
for each of these frequencies. Rectenna element 
power density thresholds and desired received power 
levels were used to determine receiving antenna crite- 
ria. Recommendations are presented for research into 
—— technologies which may afford enhanced 


viability of the proposed microwave power transmis- 
sion system. 
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New York Univ., NY. 

Figure of Merit Studies of Beam Power Concepts 
for Advanced Space Exploration. 

G. Miller, and M. N. Kadiramangalam. 1990, 52p 
NAS 1.26:186720, NASA-CR-186720 

Contract NAG3-1048 


Surface to surface, millimeter wavelength beam power 
systems for power transmission on the lunar base 
were investigated. Qualitative/quantitative analyses 
and technology assessment of 35, 110 and 140 GHz 
beam power systems were conducted. System char- 
acteristics including mass, stowage volume, cost and 
efficiency as a function of range and power level were 
calculated. A simple figure of merit analysis indicates 
that the 35 GHz system would be the preferred choice 
for lunar base applications, followed closely by the 110 
GHz system. System parameters of a 35 GHz beam 
power system appropriate for power transmission on a 
recent lunar base concept studied by NASA-Johnson 
- the necessary deployment sequence are suggest- 
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Solar Energy Research Inst., Golden, CO. 

Planning framework for transferring building 
technologies. 

B. C. Farhar, M. A. Brown, B. L. Mohler, M. Wilde, 

and F. H. Abel. Jul 90, 183p SERI/TP-260-3729 

Contract ACO2-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
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Accelerating ichologies has signitcant potential to reduce 
fective technologies has to 
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nology transfer activities; and documents the Advisory 
Group’s recommendations. 37 refs., 3 figs., 12 tabs. 
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Sponsored by Department of Energy, Washington, DC. 
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35 


Norway is the home country of the leader of Brundt- 
land Commission, recommended that nations 
reduce their energy use through increased energy effi- 
ciency. In order to better understand the potential for 
such a reduction in Norway, the Norwegian Oil 


83 


berries mee ent eidy A ney 
that have developed since 1950. long time co 
of our analysis allowed us to examine the evolution of 
Ro cnera Nae See vet Sates ne Coan: 

of our show that energy efficiency 
has not improved as much in Norway as in other coun- 
tries since 1973. Two factors lie behind this finding. 
First, electricity and wood have been cheap and abun- 
dant in Norway, and oil, although priced for internation- 
al markets, has not been perceived as a scarce fuel. 
Indeed, the burgeoning revenues from the oil sector 
provided Norwegians with access to more cars and 
more travel, larger and more comfortable homes, and 
other amenities so that energy use increased even 
after 1973 while the citizens of other nations were cut- 
ting back on energy use. The second, more subtle 
factor, is that the use of energy in Norway reached ma- 
turity only quite recently, as the ownership of the princi- 


demand in Norway implies that the significant potential 
for energy resource conservation can now be exploit- 
ed. EL condone ents Norway, 
we expect that the energy efficiency of the Norwegian 
economy could improve dramatically in the future. 39 
refs., 37 figs. 
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it of Energy, Washington, DC. Office of 

Energy Markets and End enn SNE 

E sector: A com- 


nergy by end-use 
parison of measures by consumption and supply 
surveys. 
6 Apr 90, 40p DOE/EIA-0533 


Portions of this document are illegible in microfiche 
products. 

This report was prepared in response to a request from 
the Office of Policy Int tion in the US Department 
of Energy for an — ~~ how — Information 
Administration data from its consumption surveys 
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veys aay ot valuable detail on trends in total con- 
sumption. The Office of Policy Integration, and other 
Saaaated Geet oaen comackaceaiovere te 

to understand trends and 


foros eachother and those those areas where have dif- 
ferences. This report is a first step in making both sets 
of EIA data more ee use EIA 
data in their work. 9 tabs. 
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This document is a monthly report of Energy informa- 

tion se on production, consumption, 
and prices of the principal energy 

commadiiee | in the United States. International 

data is also presented. 47 figs., 67 tabs. (FSD) 
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This report fosere Pep bulk electric power supply and 
demand situation for the contiguous United States as 

projected for 19801998 in the April 1, 1989, IE-411 
reports of the nine Regional Electric Reliabili Coun- 
cils. These annual +p are regarded as em ing 
the consensus of US electric waltios concerning the 
US electric power supply and demand for the next 
decade. The consensus should be viewed in the con- 
text of the uncertainty associated with projection of 
future events. The conclusions of this report are based 
on analysis of the data as reported. Actual conditions 
may in general correspond to the forecasts, although 
exact correspondence year-by-year is unlikely even in 
the absence of unforeseeable catastrophes such as 
earthquakes and extreme droughts. The evaluation of 
adequacy, in this report, is based on the use of 

reserve margin” as a criterion. Adjusted re- 
serve is computed by using averages of historical data 
for capacity unavailability to reduce installed reserve to 
an amount more likely to be realistic. Calculations 
based on average data may or may not be borne out 
exactly be events, but they do provide a relatively 
simple method of judging the adequacy of projected 
power supply. 


103,574 
oe ween PC At A04/MF aot 
ington, . Office o 
Short-term Energy Maret and oa End Use. 
euttock. Quastety projections, 


2 orb 30. oop | Salt 1Q) 
Portions of document are illegible in microfiche 


The Energy Information Administration (EIA) quarterly 
forecasts 


energy supply, , 
prices , April, July, and October 
for publication in the Short-Term Energy Outlook (Out- 
= An annual supplement 


Soelivaassienoen? DOE/EAa020). TE comaos panaipal 
users of the Outlook are managers and energy ana- 
lysts in private industry and ment. The projec- 
ee ee ee 
of 1991. The forecasts are produced ae eries 
Term weet Forecasting System ( FS). The The 
> yom is driven principally by the following sets 

of assumptions or inputs: forecasts of key macroeco- 
nomic variables, ee Oe Se oe ee 
a, and the severity of 
weat 


DRI/McGraw-Hill. ElA’s Oil Market Simulation Model is 
used to project world oil prices. (The EIA models are 
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available on compsteoinans tape oes diskette from the Na- 
tional Technical Inf Service.) The three fea- 
tured projections for or petleum supply and demand 
are based on low, le, and high economic growth 
assumptions coupled with high, middle, and low crude 
oil pet , respectively, and various weather 
extreme weather cases are 

to pees rl quarter by quarter, the most severe weath- 

er conditions witnessed since 1975. The discussion 
ba tables in this volume refer primarily to the middle, 
or base case, scenario and, unless otherwise noted, to 
the domestic situation. Table 7 summarizes the petro- 
leum sensitivity cases and indicates the estimated 
effect of price, macroeconomic conditions, and weath- 
er on petroleum demand. 19 refs., 18 figs., 17 tabs. 
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Electric power monthly, May 1990. 
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This publication provides monthly statistics at the na- 
tional, Census division, and State levels for net gen- 
eration, fuel consum Pro fuel stocks, quantity and 
quality of fuel, cost of fuel, electricity sales, and aver- 
age revenue per kilowatthour of electricity sold. Data 
on net generation are also displayed at the North 
American Electric Reliability Council (NERC) region 
level. Additionally, com and plant level informa- 
tion are published in the EPM on capability of new 
plants, nat. qonaeaien, fuel consumption, fuel poms 
pi and quality of fuel, and cost of fuel. 4 figs., 40 
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ACEEE summer study in — 
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Sponsored by Department of Energy, lashington, 
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ucts. 


Radiant barriers are receiving increasing attention as 
an energy conservation measure for residential build- 
ings, especially for warmer climates. They are being 
actively promoted for use in residential attics, some- 
times with exaggerated claims about cninge in utility 
bills that will results from their installation. In order to 
provide consumers with factual information that would 
assist them in deciding upon an investment in a radiant 
barrier, the Department of Energy, along with an indus- 
try advisory panel, has developed a Radiant Barrier 
Fact Sheet. A major part of this fact sheet is estimates 
of energy savings that might be expected from radiant 
barriers in various climates. This paper presents the 
details of the methodology underlying the energy sav- 
ings estimates, and gives a summary of values listed in 
the Fact Sheet. The energy savings estimates were 
obtained from calculations using a detailed attic ther- 
mal model coupled with DOE-2.1C. A life cycle cost 
analysis was performed to estimate the present value 
savings on utility fuel costs. The results show that the 
fuel cost savings vary significantly with the level of 
conventional insulation already in the attic and from 
one climate to another. 
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Studies strongly indicate that the United States a 
face widespread electrical power constraints in the 

1990s. In many cases, the demand for increased 
power will occur during Peak andintrmediat demand 
periods. While ochual F nat ently plentiful and 
economically attractive acing peak and interme- 


diate loads, the development of a coal-fired peaking 
option would cat wt utilities insurance against unexpect- 
ed supply shortages or cost increases. This paper dis- 
cuseoe co tual evaluation of using thermal 
storage S) to improve the economics of 
peak and int iate load genera- 
= The use of TES can substantial improve the 
economic attractiveness of meeting peak and interme- 
diate loads with coal-fired power generation. In this 
case, conventional pulverized coal combustion eq 
ment is continuously operated to heat molten nitrate 
salt, which is then stored. During peak demand peri- 
ods, hot salt is withdrawn from storage and used to 
generate steam for a Rankine steam power cycle. This 
allows the coal-fired salt heater to be approximately 
one-third the size of a coal-fired boiler in a convention- 
al cycling plant. The general impact is to decouple the 


compares a conventional 
cycling pulverized coal-fired power plant to a pulver- 
ized coal-fired plant ane nitrate salt TES. The study 
demonstrates that a coal-fired salt heater is technically 
feasible and should be less expensive than a similar 
coal-fired boiler. The results show the use of nitrate 
salt TES reduced the levelized cost of power by be- 
tween 5% and 24%, depending on the operating 
schedule. 9 refs., 1 fig., 3 tabs. 
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Starting in 1986, Pacific Northwest Laboratory (PNL) 
has been at with ASHRAE Special Project 53 to 
conduct research in su of a "iainen Pewee 
conservation standard. woot PN nalyele Program 
at Lawrence Berkeley Laboratory (LBL) has been con- 
tracted by PNL to develop a new residential energy 
use data in support of this effort. The simulation 
methodology improves upon that used earlier by LBL 
in con tadioan voluntary energy guidelines data 

int enhancements were made in the 
ewaoing: of underground heat flow, window oper- 
ations and glazing types, and cooling loads. Since the 
proposed standards will be in a computerized format, 
the final data base was tailored to utilize the ili- 
ee atts tee ial 
energy use data base was eloped using the DOE- 
2.1C building energy simulation program and covers 
three building proto’ (one-story, townhouse, and 
apartment), three foundation conditions (slab-on- 
grade, basement, and vented crawl space) in 45 US 
locations. For each building prototype and location, a 
range of insulation, infiltration, and window conditions 
were considered. The calculated annual heating and 
cooling loads were analyzed and reduced to regres- 
sion coefficients giving the contribution to building load 
of each component, i.e., ceiling, walls, infiltration, as a 
function of its thermal and physical characteristics. 
The primary format of the data base is a computer file 
of regression coefficients coded by prototype, loca- 
tion, building component, and separated by heating or 
cooling. The same information is also available in print- 
ed form on tables that also show the incremental 
changes in heating and cooling loads for typical con- 
servation measures. The data base serves as the 
building loads calculation ion of the computer 
gram being developed by PNL as a residential conser- 
vation standard. 16 refs., 35 figs., 11 tabs. 
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In this study, we examine the measured saving and 
cost-effectiveness of 447 commercial retrofit projects, 
representing over 1700 buildings. Topics include 
saving and cost-effectiveness by building type and ret- 
rofit strategy, savings from individual measures, peak 
electric demand savings, comparisons of measured vs 
predicted savings, the persistence of savings in the 
year following a retrofit, and retrofit performance by 
year of installation. Median annual site energy savings 
amounted to 20 kBtu/ft(sup 2). Median pre-retrofit 
energy intensity, for all building types in the - base, 
was higher than that of the corresponding S stock. 
Chai to the HVAC system were the pte popular 
retrofit strategy, installed in 85% to 95% of the 
projects in each building category (education, health, 
Office, retail, and other). Projects in which only mainte- 
nance practices were changed typically saved 12% of 
their pre-retrofit consumption often using in-house 
labor. Projects sponsored by the Institutional Conser- 
vation Program (ICP) included more shell measures 
(with long payback times) and relatively fewer HVAC 
and lighting retrofits than projects paid for by the build- 
ing owner; for the buildings in this data set, retrofits 
installed after 1983 had lower savings, higher costs, 
and longer payback times than measures installed ear- 
lier. Very few predictions of savings (about one in six) 
came within 20% of measured results. Over half of our 
projects had multiple years of post-retrofit data; energy 
use continued to decrease for most of these buildings. 
Our research suggests that, despite oo savings 
and short payback times for the majority of 

savings often fall well short of economically optimum 
levels. 28 refs., 8 figs., 5 tabs. 
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This report presents data and analysis on historic 
trends in electricity consumption and economic output 
in manufacturing industry for a number of vere geese 
trialized and developing countries. Lyons: barged 
and economic data, we show trends in manufacturing 
electricity intensity, and analyze the causes of c! 
in intensity to the extent possible. For several of 
countries we also show trends in electricity intensity at 
the sub-sectoral level. Since 1975, there have been 
large increases in aggregate intensity in Thailand, 
Brazil, Argentina, Mexico, and Venezuela, large de- 
creases in Taiwan and China, and little net change in 
South Korea and India. While interpretation of trends is 
hampered by lack of data, the evidence suggests that 
the effect of change in the composition of manufactur- 
ing output on aggregate electricity intensity was much 
less important than the effect of change in intensity at 
the sub-sectoral level. Though we were unable to ana- 
lyze change in composition within sub-sectors, it is evi- 
dent that is affected electricity intensity. Comparison of 
aggregate manufacturing electricity use per unit of 
value-added (converted to US dollars) show that inten- 
sity in the mid-1980s varied by more than a factor of 
two among six countries. China and India, both of 
whom have relatively old equipment in their industries, 
are at the top of the range, while South Korea and 
Taiwan, both of whom have relatively new equipment, 
are at the low end. With the exception of India, there is 
a clear correlation between electricity intensity and the 
average price of electricity to industry. Comparison of 
intensity among 2-digit sectors, which gives a better 
sense of the relative efficiency of countries, also 
= a considerable range for most sectors. 28 figs., 
tabs. 
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This paper deals with an economic evaluation of in- 
vestments in the field of electric power. A review is 
made of economic and financial evaluation method- 
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Three variables are taken into account in this energy 
audit/trend analysis of the cement industry in Italy. The 
first is determined by the establishment of a roughly 
linear relationship between short term production 
levels and energy consumption. The second variable 
noi ceeaiens ta ees 
ee ee This is followed 
consideration of the change of production tii whieh 
could lead to variations in the use of productive tech- 
posng ons The trend also considers the evolu- 
tion, interaction and elasticity of these variables. 


103,584 
DE90514545/GAR PC A11/MF A02 
Francaise la Meaitriee de l’Energie, Paris. 


Agere pour 
1986, 230p REME-FR-6 ' 


In French. 
U.S. Sales Only. 


be easily used with microcomputers 
culettes; the guide presents also evaluation and main- 
tenance procedures. 
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The obj of analysis is to elucidate the final 
use of energy add demand 

model and new energy introduction model, on 
that elucidated use, with economic analysis model and 
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Minsei bumon energy shohi jittai chosa. (Actual 


energy consumption, region by region, for each of both 
commercial and household uses, national con- 


ion unit was estimated. That unit was 27: / 
m (sup 2) *Y and 11406Mcal/household*Y for 
commercial and household i 


the 
i Hokkaido indicated consumption 
region, i an energy 
, 1.9 times as large as that of nation. As a result 
of actual status survey by questionnaire, could be col- 
lected and arranged consumption structure and re- 
gional characteristics, business category by category 
in the commercial use, and household attribution, re- 


gional charact maintenance, 
pattern, etc. in the houshold use, and other information 


eristics, machinery 


data, in a wide r: , pertaining to the actual status of 
using energy. 230 figs., 43 tabs. 
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The main emphasis of the study is on electrical energy 
new technol- 


existing situation and the scenario leads 
to the setting-up of an overall plan. This overall plan is 
to provide baseline values for the further development 
of the energy situation beyond the year 2000. The 
structure of the whole planning process is set up so 
that it is possible at any time to add in current data 
such as housing stock, size of Kew ty beat oro 
tion of the scenaria. The ing report aims to 
uae aitiaien basis tor tis ecahaallin tr ove vaptties 
heating systems. (orig./UA) With 2 maps in annex. 
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In this study it is suggested to support renewable 
energy sources also after their introduction to the 
market in order to increase their competitiveness. 
Starting-point of the model developped are the exist- 
ing structures of the energy market, which have been 
evolved in order to protect German hard coal. This 
study is based on the important aim of peas Aon ne 
to ensure the supply of energy, especially e 
Out of the two most important local energy eatpns 
brown and hard coal only brown coal is competitive. 
However, its contribution to power generation is the 
way things are at the moment considered generally as 
not being sufficient. Therefore hard coal a h not 
being competitive is used for the conversion into elec- 
tric energy. It has to be subsidized and the sul = 
based on the so-called ‘Jahrhundertvertrag’. 
among local energy sources are also poo Le 
sources. They also contribute - even though 
still to a small extent - to ensure energy supplies. Nor- 
> ney are just as little competitive as the German 
It is recommended to treat them as hard 
coal, which means subsidies to the same extent. It is 
suggested to subsidize these two energy sources 
equally but also that there is a variable quantity relation 
between them. The economic impact of the use of 
hard coal and renewable — sources which are 


peg -y ig from such a model are finally discussed. 
(orig./U 
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Within the framework of an investigation of the energy 
consumption of buildings carried out for many years by 
the TUeV Rhineland a data file has been opened 
which consists of various building data and information 
about energy consumption. It was the task of this re- 
search project to find out if it would be possible on the 
basis of the data collected to make out figures relating 
to practice for the analysis of heating energy consump- 
tion of buildings and for the evaluation of energy con- 
servations measures. For this — specific energy 
consumption figures have been eloped in the firet 
step which could up to now fr 5 copies | be found in 
practice. But it revealed soon using this figures 
no reliable statements about a that by us object could 
be made. Such figures are useful when assessing the 
energy ‘Ten: te of several objects (for example 
within ener. ‘ogrammes for larger housing 
schemes) a fers a rough clasiiation of buildings, 
however, an analysis of ting energy consumption 
and the evaluation of energy conservation measures is 
not possible. As these 5 ‘simple’ attempts did not lead to 
the result desired in the next step a detailed analysis 
has been carried out of the impact of parameters (vari- 
ables) which are i of each other on the 

energy consumption of a building by using the statisti- 
cal model SAS. Then the remaining independent varia- 
bles have been connected in various combinations 
and the thus — multi-variable regression models 
have been It revealed that the energy con- 
sumption of a building can be estimated and assessed 
with sufficient a wong UA) using a two-variable re- 
gression model. (orig./ 
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Exvel-turbopuhaltimen _kaeyttoe aa 

hoeyry- jal sekae imujaer- 

jestelmaessae. (Exvel turbo fan in paper machine 
condensate systems 
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Development of the Exvel Turbo Fan, which utilizes 
traditional fan technology, began in 1977. Tests con- 
ducted this year (1989) demonstrate that a single 
stage will produce up to 70 kPa overpressure and up to 
100 kPa with an additional stage. The fan is suitable for 
such applications as industrial drying processes, fluid- 
ized-bed reactors and chemical engineering process- 
es. In the case of paper machines, the Exvel Turbo 
Fan can be applied in the steam and condensate sys- 
tems of the dry-end section as well as vacuum sys- 
tems. For the steam and condensate systems, the fan 
is used for increasing steam pressure and in recovery 
of steam from mechanical pulping processes. In ma- 
chine line applications flash steam from the drying sec- 
tion can be recirculated using Exvel fans. The advan- 
tages include lower energy consumption and a general 
lowering of the required steam pressure in the ma- 
chine line. Further, the drying section is easier to regu- 
late and can be circulated cascade-free. In this study, 
an Exvel Turbo Fan was installed in the machine line of 
a newsprint paper machine. The steam compressor 
was replaced by the Exvel Turbo Fan, thus allowing 
recompression of TMP steam in the drying section. 
The theoretical total power consumption of installed 
vacuum systems at paper mills in Finland is about 200 
MW. According to studies by Finland’s Ministry of 
Trade and Industry, an estimate of the potential sav- 
ings through improved efficiency and optimization of 
fan operation would be about 50-60 MW. Applications 
utilizing properly installed Exvel Fans can provide 
energy savings in vacuum systems of 10 to 15 percent 
per mill. A plant-scale test of an Exvel Fan has been 
applied to the vacuum system of a cardboard paper 
machine in the autumn of 1989. The start-up of the 
rebuilt machine is scheduled for the end of 1989 and 
the test result should be available at the end of 1990. 
he designed underpressure value for the fan is 28 
a. 
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The result accuracy and useability of building energy 
calculation programs plays an important role for the 
development and testing of materials, components 
and techniques which promise for the operation of 
buildings an energy conservation potential and the in- 
creased use of solar energy. The evaluation and devel- 
opment of such complex programs is very expensive 
and needs a lot of time. Therefore it is sensible to 
check existing internationally used programs for their 
capability, accuracy and useability range and to extend 
these programs by necessary algorithms which have 
loped. Sep eeneen necessity of a further develop- 
ment of existing calculation possibilities has been 
equally seen by the IEA-Committees ‘Solar heating 
and cooling (SHC)’ and ‘Energy conservation in build- 
ing and community systems ee _ Therefore the ex- 
ecutive committees concerned decided to initiate the 
following projects ‘Building otby Analysis Tools 
(SHC)’ and ‘Thermal Modelling (B )’. In a feasibility 
phase of one year on which is reported in the following 
the work programs had to be defined and coordinated. 
Soaetect) (Copyright (c) 1990 by FIZ. Citation no. 
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Migration Near Pt. Barrow, Alaska-1989 

Sound bee Whale Responses to Play- 

backs of Drilling Noise from an ice 

Platform, as Studied in Pack Ice Conditions. 
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The report concerns the effects of underwater noise 
from simulated oil production operations on the move- 
ments and behavior of bowhead and white whales mi- 
—_ around northern Alaska in spring. 1989 was the 
rst year of a multi- study. An u iter sound 
projector su from pack ice was used to intro- 
duce recorded drilling noise and other test sounds into 
leads through the pack ice. These sounds were re- 
ceived and measured at various distances to deter- 
mine the rate of sound attenuation with distance and 
— a meso — behavior of bowhead 
ite approachii operati —— 

were studied aircraft- one ieotased eeeers 
Some individuals of both species were observed we ap- 
proach well within the ensonified area. However, more 
= are needed before firm conclusions can be 

wn. 
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The goal of this project was to obtain improved quanti- 
tative understanding of certain features of coal devola- 
tilization of significant interest for coal gasification 
technology, for basic coal science, and for coal utiliza- 
tion in general. The work features systematic experi- 
mental and related mathematical modeling studies of 
reactions of newly formed coal pyrolysis tars within 
Pyrolyzing coal particles and of how coal type affects 
the pach devolatilization behavior of coal. Extensive 
new data bases were on these phenomena 
and mathematical models and/or correlations am 
developed for: (1) intra-particle transport and seco! 
ary reactions for coal pyrolysis tars; (2) effects of poh 
and total pressure on total Bd tar yield; (3) 
ects of heating rate on global coal devolatilization 
rates; oayhst (4) effects of coal type on global rates of 
weight loss in rapid devolatilization 
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The disposition of the heteroatomic structures contain 
coal during gasification. The understanding of the be- 
havior of sulfur containing entities is of special im- 
portance because of environmental concerns. This in- 
vestigation deals with the correlation between the 
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structural incorporation of sulfur and oxygen and the 
production of sulfide, sulfur dioxide, None 2 
as sulfur containing gases 
monoxide, and methane as 
. Well characterized sulfur 
ty Oalyation into bituminous coal in = 
concentration methodology into 
coal structure so their behavior at elevated tempera- 


tures could be monitored. experiments were 
using a wire screen reactor and tempera- 
ture programmed lution mass spec- 


many 

pounds. In addition, a few oxygen and nitrogen con- 
taining fragments were also introduced in coal struc- 

ture = b the coals were subsequently pyrolyzed. How- 
ever, their behavior a eo tine. the ee was not exten- 
sively studied. 83 refs. 
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Battelle’s Columbus Division is developing a coal mild 

ition process based upon the Multi-Solid Fluid- 

ized bed ae aon TH to produce high a liquid 

gaseous pr This process uses 2-stages to 

gasify coal at high throughputs to produce a range of 

products in compact reactors without requiring an 
oxygen plant. 8 refs., 14 figs., 12 tabs. 
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Research programe low rank coal are presented. 
Topics include:  SO(atb x)/NO(sub x) Control, waste 
management, turbine combustion phenomena, com- 
bustion combustion inorganic transfor- 
mation, coal/char reactivity, liquefaction reactivity of 
low-rank coals, ition ash and slag characteriza- 
tion, fine particulate emissions, fluidized bed combus- 
tion, beneficiation of low-rank coals, combustion char- 
acterization of low-rank coal fuels, diesel utilization of 
low-rank coals, low-rank coal direct liquefaction, hy- 

from low-rank coal, advanced 
wastewater treatment, mild gasification, color and re- 
sidual COD removal from synfuel-wastewaters, Great 
Plains Gasification om and optimization. In- 
dividual separately for the data 
bases. (ER citation 15:040277) 
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Experimental work continued on the use of solid super- 
acids for direct liquefaction of a high volatile bitumi- 
nous Illinois No. 6 coal and Pittsburgh Seam 8 coal. 
Solid of iron (Fe(sub 2)O(sub 3)(center 


- dot)SO(sub 4)(sup 2(minus))) containi small 


amounts of sulfate (2--7 wt %) were used for lique- 


faction. They were also used with added sulfur. The 
amount of sulfur added was oman for complete in 
situ sulfidation of the metal oxides. Both sulfated and 
unsulfated forms of iron oxide gave essentially the 
same conversion, but the sulfated iron oxide gave 
more lightly oils than the unsulfated iron nenieen Charac- 
terization of the coal liquefaction residues was also 
carried out. Mossbauer ee was used for de- 
termini a. aS f the active catalytic 
pee rmed at the reaction . A bimetallic 
O/Fe(sub 2)O(sub 3)(center dot)SO(sub 4)(sup 
2(minus)) catalyst (1 wt % Mo wrt Fe(sub 2)O(aub 3) D3) 
was prepared and used for direct liquefaction of 
(number sign) 6 and a Pittsburgh Seam 8 coals. Aww 
conversion of 86 wt % was oblained with 68 wt % yield 
of oils when 50 ppm of molybdenum was used 
er with 3500 ppM of iron (in the form of a catalyst men- 
tioned above) for the liquefaction of Illinois (number 
ign) 6 coal at 400(degree)C and 1000 psig hydrogen. 
2 figs. 2 tabs. 
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This research uses three techniques to —_ cata- 
lyzed gasification of carbon in an effort to determine 
the concentration of catalyst sites on a carbon —- 
and thus determine how effectively a catalyst util 

for steam gasification. Both alkali and alkaline a 
oxides are effective catalysts for accelerating the 
ification rate of coal chars, but in many cases only a 
fraction of the catalysts is in a form that is effective for 
gasification. We will study the steam gasification of 
carbon in order to determine the concentration of 
active catalyst sites, the composition of the cai 

and the location of the catalyst on the surface. Tran- 
sient isotope tracing (switching reactant feed gases 
between H(sub 2)(sup 16)O and H(sub 2)(sup 16)O) 
will be used to measure the concentration of sites at 
steady-state reaction conditions. A steady flow of 
H(sub 2)(sup 16)O in He will be ri by H(sub 
2)(sup 18)O in He, while maintaining the same reaction 
rate, and the change in product signals will be detect- 
ed with a computer-controlled mass spectrometer. 
Secondary ion mass spectrometry (SIMS) will be used 
for both high surface area samples of carbon/carbon- 
ate mixtures that are heated in steam to various tem- 
peratures and for model surfaces with deposited ions. 
SIMS will provide a direct measurement of surface 
composition. Scanning tunneling microscopy (STM), a 
technique that provides atomic resolution images of 
surfaces, will be used to determine catalyst dispersion 
and the location of catalyst on the surface. The interre- 
lation of the results from these techn oe yes (for — 
um and calcium catalysts) will pr 

catalyst dispersion, compositions, and utilization. 
knowledge is needed for optimal use of catalysts in 
steam gasification of coal char. 27 refs., 9 figs. 
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This study is concerned with the development and ap- 
plication of a technique for the measurement of char- 
acteristic diffusion times of various relevant gaseous 
species in the micropore structure of coal chars. The 
method is based on the analysis of the transient re- 
sponse of a well-mixed reactor system to a concentra- 
tion forcing function. The characteristic micropore dif- 
fusion time was measured under near-reaction condi- 
tions using the technique developed here. The diffu- 
sion of CO(sub 2), CO.” and CH(sub 4) is activated over 

the temperature range examined (298K--1100K) while 
that of N(sub 2) and Ar is not. A decrease in apparent 
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primary objective of this is to develop an 
pe = continuous miid eeihoation process 
product upgrading processes which will be capable of 
eventual commercialization. The program consists of 
four tasks. Task 1 we ee ae ee 
tion methods and 


ee g 9 Upon successful completion 

ask 3, optional Task 4 will be implemented in which a 
1000 pound per hour demonstration facility will be built 
and operated. Task 4 also includes a technical and 
economic evaluation based on the performance of the 
mild gasification demonstration facility. This quarter, 
char coking tests were continued in the effort to find 
the proper conditions to make form coke that will meet 
commercial specifications for metallurgical coke. New 
facts were obtained showing the effect of briquette 
composition, coking heat rates and other factors on 
coke tion such as CSR, CSI and stability. 
There . = a gap between the actual specifications 
and desired specifications. After thorough consider- 
ation the decision was made to adopt an interfolded 
twin screw design for the continuous reactor. 3 refs., 3 
figs., 6 tabs. 
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os is generally accepted that the formation of petroleum 
ids produced in the thermal liquefaction of coal can 
= be completely explained by simple homolytic 
cleavage of strong linkages in coal structures. Model 
compound studies have been employed to elucidate 
the mechanisms of scission of strong bonds in coal 
structures and have provided useful information for in- 
persenag | the efficiency of the coal liquefaction proc- 
adical Hydrogen Transfer (RHT), the transfer 
of a hydrogen atom from a solvent-derived cyclohexa- 
dieny! substituted radical to the ipso position of an aryl- 
alkyl linkage, has been proposed as an important path- 
way for the cleavage of strong bonds in coal structures 
during coal liquefaction. Elegant numerical modeling 
studies of the scission of diaryimethane model com- 
pounds in the presence of a variety of solvent mole- 
cules demonstrated that an alternative mechanism for 
the scission of the strong bonds in these model com- 
pounds may be operative that involves cyclohexa- 
dienyl-derived solvent molecules rather than free hy- 
drogen atoms. 
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The objectives of this program are to demonstrate the 
capability of long-term catalyst activity maintenance, 
and to perform process and ign engineering work 
that can be applied to a scaled-up Liquid Phase Metha- 
nol (LPMEOH”) facility. An optional series of Process 
Unit (PDU) runs is offered to extend the 

testing of the process improvements. This quarter, the 
second field test at the Dakota gas Company’s (DGC) 
Great Plains plant was completed after 500 hours on- 
stream. Catalyst performance was much improved 
over the first test, approaching that seen in laboratory 
poe te oe impurity-free synthesized DGC gas. Data 
ll was enahpend in detail. A rate model 

developed by Process Engineering was used to esti- 
mate rate oe To estimate relative catalyst de- 
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activation for each test, regression was carried out to 
fit an exponential decay in activity. The new fuel testing 
papeee. ae SWRI was started. LaPorte fuel-grade 

will be evaluated oy a commercial 
grade M-85 fuel (supplied by BP Oil) in combustion 
engine applications. 
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Previous work has shown that chars and coal can be 
gasified with steam in the presence of alkali-transition 
metal oxide catalysts or alkali-earth catalysts at rela- 
tively low temperatures. These studies are to be ex- 
tended to the investigation of the amounts of catalysts 
required and whether a throw away catalyst can be 
used. This quarter work was concentrated on the oxi- 
dative coupling of methane over catalysts of the type 
discovered during coal gasification. Highlights include: 
discovery of a novel catalyst (KCaNiO(sub x)) that will 
permit oxidative coupling of methane at close to 100% 
selectivity to C(sub 2) hydrocarbons at 10% CH(sub 4) 
conversion; the presence of water has been found im- 
portant for oxidative coupling of C(sub 4) over either 
KCaNiO(sub x) or KCaO(sub x) catalysts; absence of 
CO(sub x) in the products from coupli ig greatly effects 
economics; high selectivity to C(sub 2) hydrocarbons 
was maintained over extended periods of time; a large 
number of potential methane coupling catalysts were 

prepared; calcination conditions of the catalysts were 
found to be important factors; and KCaO(sub x) cata- 
lysts steam gasification of char give highest C(sub 2) 
yields at the lowest CH(sub 4)/O(sub 2) ratios feasible 
outside explosive limits. 2 figs., 4 tabs. 
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Contract objectives are to perform process and design 
engineering work that can be applied to a scaled-up 
Liquid Phase Methanol (LPMEOH") facility. An option- 
al series of runs on the Process Development Unit 
(PDU) is offered to extend the testing of the process 
improvements. This quarter a four-parameter, mathe- 
matical model based on a dual-site Langmuir-Hinshel- 
wood mechanism was used by PSG Researchers to 
successfully describe LPMEOH reaction kinetics with 
BASF S3-85 catalyst. Methanol synthesis catalyst is 
susceptible to poisoning by trace contaminants (eg. 
H(sub 2)S, COS, iron carbonyl) present in coal-derived 

synthesis . A guard-bed adsorption system devel- 
pm by PSG Research to treat feed gas to a LPMEOH 
reactor was successfully tested in the final phase of 
the Iron Run laboratory program. The first series of 
coal gas clean-up experiments at the Great Plains Syn- 
fuels plant site were completed. Catalyst activity expe- 
rienced persistent decline. Two scenarios were identi- 
fied as the most likely reasons for the deactivation. 12 
figs., 5 tabs. 
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The objectives of this program are to implement and 
test the process improvements identified through the 
engineering studies of the current program, to demon- 
strate the capability of long-term catalyst activity main- 
tenance, and to perform process and design engineer- 
ing work that can be ied to a 

Phase Methanol (LPMEOH*) facility. An 

series of runs on the Process Development Unit (PDU) 
is offered to extend the testing of the process improve- 
ments. This quarter: PDU operations were completed 
in March and the plant is being mothballed. The devel- 
opment of a fundamental reaction rate model on BASF 
S3-85 catalyst was started. Rate expressions derived 
from a dual-site Langmuir-Hinshelwood mechanism 
are being tested using a non-linear regression tech- 
nique to find the best fit. Process variable scans on 
BASF S3-86 catalyst with a simulated Dow gas have 
been completed. Two runs with a total of 36 data 
points covering 14 different sets of conditions were in- 
vestigated. The installation of a 300 cc autoclave in the 
= gas clean-up unit has been completed. 6 figs., 4 
tabs. 
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The objectives of this program are to implement and 
test the process improvements identified through the 
engineering studies of the current program to demon- 
strate the capability of long-term catalyst activity main- 
tenance, and to perform process and design engineer- 

ing work “hat can be ond to a scaled-up Liquid 
Phase Methanol (LPMEOH) facility. An optional series 
of PDU runs is offered to extend the testing of the 
process improvements. This quarter: an implementa- 
tion strategy for modifications to the LaPorte PDU was 
issued on 23 February. The strategy pri phased 
installation of new --¥- Methanol was tested as 
an automotive fuel. The test includes startability, 
Octane Numbers, engine tests, emission analysis, and 
material compatibility. Existing rate expressions were 
modified in an attempt to better describe the effect of 
GHSV on the CH(sub 3)OH rate for the S3-86 catalyst. 
2 figs., 3 tabs. 
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In past quarters, we compiled an extensive database 
of coal model compound solubilities. We are now ex- 
ploiting this database to refine and test a new equation 
of state that we have developed. This equation can be 
used in the design of coal treatment processes. Our 
equation of state includes both chemical and physical 
terms. Understanding solute/solute and solute/en- 
trainer interactions is very important in the develop- 
ment of a model for all types of practical SCF systems. 
We have extended our fluorescence ‘Oscopy 
technique to study the entrainer system: naphthalene/ 
triethylamine/CO(sub 2). The normal fluorescence 
and exciplex formation were recorded for 1 (times) 
10(sup (minus)5) mole fraction naphthalene and three 
concentrations of triethylamine (0.06 mole %, 0.14 
mole %, and 0.27 mole %, corresponding to approxi- 
mately 0.005 to 0.05 Molar) i in  pinraed CO(sub 2) 
at 35(degree)C and 50(degree)C and pressures from 
74 to 140 bar. All experiments were sufficiently re- 
moved from the scaling region, yet some were within 
the area believed to exhibit the dramatically increased 
local densities or charisma. Care was taken to remain 
within the one phase region. As in previous experi- 
ments with pyrene, the results are interpreted in terms 
of intensity ratios. 2 figs. 
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Consol R&D is developing and demonstrating stable 
carbon isotope analysis as a method quantitatively dis- 
tinguish coal-derived and petroleum-derived carbon in 
products from coal/petroleum coprocessing. The ap- 
proach taken is to develop the method, then demon- 
Strate its application on authentic continuous-unit 
products. The significance of selective isotopic frac- 
tionation is — determined and, if necessary, correc- 
tions will be applied to account for it. Activities for this 
quarter include: method development -- investigation 
of selective fractionation. Three petroleum atmospher- 
ic still bottoms (ASBs) were separated by distillation 
and solubility fractionation to determine the homoge- 
neity of the carbon isotope ratios of the separated frac- 
tions. These same three petroleum ASBs and three 
raphically distinct coals were pyrolyzed at 
Soo(degree)F for 30 min and hydrogenated over a 
CoMo catalyst at 750(degree)F for 60 min to deter- 
mine the effects of these treatments on the isotopic 
compositions of the produce fractions. Twelve coal liq- 
uefaction oils were ‘ed for carbon isotope ratios. 
These oils were derived from subbituminous and bitu- 
minous coals from the first- and second-stage reactors 
in the thermal/catalytic and modes; validation and ap- 
~~, anal isot a of sam- 
les from HRI bench unit coprocessing run 238-2 (Tai- 
iyO fgets 6 VSB) were analyzed. A method to 
correct for selective isotopic fractionation was devel- 
and applied to the data. Fiv wey ynnere. sae 
jes were analyzed at the request of SRI International. 
12 refs., 15 figs., 24 tabs. 
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Coordinated research on coal liquefaction is described 
from the following universities: Kentucky, Pittsburgh, 

West Vagiria, Auburn, and Utah. The Kentucky Center 
for Applied Energy Research also participated. Re- 
search areas included: low temperature depolymeriza- 
tion and liquefaction; catalysis research and the copro- 
cessing of coal and petroleum residuum utilizing transi- 
tion metal carbonyls as catalysts; basic liquefaction re- 
search studying chemical reactions during coprocess- 

ing and solvent extraction; structural characterization; 

and ing. References, figures, and tables are 
included in each section. (CBS) 
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purpose of this program is to obtain process 


data for (1) the mild gasification of several 
ranks of coal in a stirred moving bed reactor as func- 


tion of process variables and (2) the sification 
of char from the mild gasification of coal in a 
countercurrent moving bed reactor. Mild gasification 


experimental runs are being preformed in a long stirred 

reactor constructed of a high alloy stain- 
less steel. The feed to the moving bed reactor is 
through an entrained flow tube long reactor which pre- 
particles with cocurrent sweep gas up to 
400(degree)C, at which t ture there is essential- 
ly no formation of coproducts. The yields 
ecutadadeaniandiaatabedaaiieas 
al parameters. In the second part of the program, a 
moving bed countercurrent flow reactor. The reactor is 
designed for a gas flow rate below the incipient fluidi- 
zation velocity of the column char. Char from the mild 
gasification of minous Coal will be ini- 
tially used in this investigation. 1 ref., 11 figs., 3 tabs. 


103,613 
DE$0017249/GAR PC A04/MF A01 
Colorado School of Mines, Golden. Dept. of Chemical 


and Petroleum i Deleon eat 
using homogene- 


Low severity coal 

ous basic Boge catalysts. Final technical 

Progress rept. 

py ee R. M. Baldwin. Aug 90, 60p DOE/ 

Contract a nln 

en of Energy, Washington, DC. 
Portions of Mie document are illegible in microfiche 

products. 


The overall objective of this research was to investi- 
gate the feasibility of using basic nitro- 
gen compounds such as 1,2,3,4-tetrahydroquinoline to 
promote coal dissolution and, in turn, improve distillate 
i during low severity coal liquefaction. The ration- 
al for this project was provided by preliminary observa- 
tions in our laboratory ti that nitrogen compound adduc- 


tion could be reduced by reducing reaction severity. 
Results from a series of single s batch reactor 
screening runs using seven nitrogen com- 


pounds confirmed our preliminary observations that 
selected compounds could enhance both coal conver- 
sion and distillate _ at low severity reaction condi- 
tions without signi it thermal degradation or incor- 
poration into residual liquefaction products. Dipropyla- 
mine and 1,2,3 ‘cage pee pore (THQ) mye 
Kentucky (number sign)9 coal conversion by 53 wt 

and 41 wt % (maf bass) repectvely, with nirogen 
losses of less than 3 wt % ‘eased reaction severi- 

ty significantly lowered the aaa of nitrogen incorpo- 
ration. Distillate yields under low severity conditions 
were much lower than high severity yields, but coal 
conversion were affected to a much lesser extent. The 
Statistical effects of reaction severity, coal rank, sol- 
vent type (petroleum or coal-derived), nitrogen com- 
pound promotor (THQ or dipropylamine), heterogene- 
ous catalyst addition, and H(sub 2)S addition on single 
stage liquefaction performance were determined. A 
total of 35 batch reactor experiments were completed. 
Results are described. 35 refs., 8 figs., 21 tabs. 
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In order to establish low NO (sub x) combustion tech- 
niques for the gas turbine combustor to be used for 
coal gasification, selection —— elementary process 


sults of the experiments and its 
this paper, on fuel NO (sub x) formation characteris- 
tics, burning coal derived gasous fuel, ————— 
kinetics. In the elementary process model, following 
steps were assumed: methane and NH (sub 3) reacts 
with radicals such as O, OH and H forming intermedi- 
ate products, then these intermediate products react 
each other forming HCN, and HCN is further converted 
to NO and N (sub 2). As to the result of the study on 
premix flame of methane containing NH (sub 3), the 
result of the experiment agreed with the result of the 
analysis, and this reaction model was considered to be 
appropriate. About the tendency that in coal derived 
gaseous fuel containing a little methane, NO (sub x) 
conversion ratio was lowered under the conditions in 
which the fuel of primary combustion zone was exces- 
sively dense at two stage combustion, and that a pri- 
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mary ee tio in which the conversion ratio to 
using 

ment agreed with the result of the analysis. 16 resf., 12 
figs., 3 tabs. 
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A perfluorocarbon tracer (PFT) and disper- 

sion experiment has been in the Ekofisk 
section of the North Sea Oil fields. i and 28 surround 
three PFTs were injected into a well 


ing wells were sampled for the presence of PFT. Sam- 
pews ew was Kounen a by pe! col bates of 

ing 6 lite liter ( Gas pase) aun oe onto Capillary Adsorb- 
on Tracer & samplers. The resulting CATS sam- 
plers were lyzed for PFT in a specialy configured 


pares vat poodahaa dl with electron capture 
ertory gas, oe of detection for PFT as determined 
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by standard addition experiments was circa 1 to 10 
femtoliters (10(sup (minus)15) L) per liter of sampled 
reservoir gas. Sampling was performed up to two years 
past the injection time; approximately two hundred 
samples were analyzed. PFT was observed es in four 
sampling wells at four different times, though the PFT 
analysis of earlier samples lack sufficient sensitivity to 
PFT detection due to a hydrocarvon interferent prob- 
lem which was resolved during this experiment. 5 refs., 
28 figs. 
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This report is part of a coordinated series of research 
efforts designed to prepare preliminary evaluations of 
important components of the domestic unrecovered oil 
resource. Integrated , engineering, and eco- 
nomic evaluations in this series estimate future re- 
serve additions from this unrecovered mobile oil 
(UMO) resource under various circumstances. Individ- 
ual studies consider the effects of changes in oil prices 
and advances in production technology on the eco- 
nomic recovery potential of the UMO resource. This 
report discusses and compares the approaches and 
results of the individual studies. Several recovery tech- 
~ ies are evaluated, including the use of water- 
ing in conjunction with infill drilling to displace and 
vedas UMO at decreased well spacings. The overall 
analysis series was conducted in two separate parts: 
at a detailed reservoir level and at a generalized re- 
ional level. At the reservoir level, detai of 
ree individual Texas reservoirs fully delineated the 
resource and the potential for UMO recovery in each 
reservoir under a variety of development situations. 
Results of the evaluations were extrapolated to groups 
of reservoirs with common depositional histories, col- 
lectively known as “plays”. At the regional level, reser- 
voirs in Texas, Oklahoma, and New Mexico, were ana- 
lyzed to determine the resource volume, potential re- 
covery, and the costs and benefits associated with this 
recovery both in the individual states and for the region 
as a whole. This analysis relied on the geologic classi- 
fication of individual reservoirs, specific rock and fluid 
properties, and production and development histories. 
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This report is part of a coordinated series of research 
efforts designed to prepare preliminary evaluations of 
important components of the domestic unrecovered oil 
resource. Integrated geologic, engineering, and eco- 
nomic evaluations in this series estimate future re- 
serve additions from this unrecovered mobile oil 
(UMO) resource under various circumstances. Individ- 
ual studies consider the effects of changes in oil prices 
and advances in production war aye & on the eco- 
nomic recovery potential of the UMO. This report dis- 
cusses and compares the approaches and results of 
the individual studies. Several recovery technologies 
are evaluated, including the use of waterflooding in 
conjunction with infill drilling to displace and produce 
UMO at decreased well spacings. The overall analysis 
series was conducted at a detailed reservoir level and 
pa a alized regional level. At the reservoir level, 

tailed analysis of three individual Texas reservoirs 
fully delineated the resource and the potential for UMO 
recovery in each reservoir under a variety of develop- 
ment situations. Results were extrapolated to groups 
of reservoirs with common depositional histories, col- 
lectively known as “plays.” At the regional level, reser- 
voirs in Texas, Oklahoma, and New Mexico were ana- 
lyzed to determine the resource volume, potential re- 
covery, and the costs and benefits associated with this 
recovery. This analysis relied on the geologic classifi- 
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cation of ne reservoirs, ific rock and fluid 
properties, and production and development histories 
to quantify the resource and to assess its potential for 
UMO recovery potential. The initial methods and re- 
sults at both levels were compared in order to calibrate 
and to modify the final approach at each level and can 
now be used as a guide in future analyses. 22 refs., 19 
figs., 17 tabs. 
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During the past decade, more than 400 organizations 
in the Great Lakes region have cut expenditures by im- 
plementing energy conservation measures and con- 
verting their facilities to wood fuel. The Great Lakes 
states have vast acreages of forestland which contain 
large amounts of wood resources available for energy 
use. The technology for efficiently harvesting and 
burning wood fuel is readily available and has been uti- 
lized by the forest-products industry for many years. 
This handbook is intended to assist those interested in 
wood energy to make preliminary decisions regarding 
their potential for utilizing wood. Each section covers a 
different aspect of the total wood energy system; wood 
fuel, fuel procurement, fuel storage and handling, com- 
bustion equipment, emissions, economics and financ- 


ing. While the sections explaining wood fuel and wood 
fuel technology should be considered as they relate to 
the users’s ication, saving money is the 


specific appli My 
primary factor determining the feasibility of wood 
energy conversions. 17 figs., 13 tabs. (ERA citation 
15:034193) 
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Results are given for a series of studies designed to 
assess the economic potential of a newly discovered 
peat deposit located near Changuinola in northwest- 
ern Panama. We have focused on using the peat to 
fuel an electrical power plant for this town, which cur- 
7 uses high-cost imported oil to generate its elec- 
power. Analyses of the chemical and physical 
properties of over 250 samples reveal that the deposit 
is large (more than 82 km(sup 2) and averaging 8 m 
thick), high in purity (greater than 96% organic and 
less than 0.2% sulfur), and high in heating value (aver- 
aging 10,000 Btu/Ib dry). For all parameters meas- 
ured, this peat matches or exceeds in quality peats al- 
ready fueling power plants in other parts of the world. 
22 refs., 31 figs., 8 tabs. 
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Supersonic jet spectroscopy (SJS) was successfully 
coupled to supercritical fluid chromatography (SFC) 
and developed as high resolution technique for the 
analysis of complex samples. Direct supersonic ex- 
pansion of the supercritical fluid was shown to be com- 
patible with micro-bore and larger column SFC; high 
pressure sheath-flow expansions allowed capillary 


SFC to be performed with SJS. Selective, sensitive de- 
tection was demonstrated with both techniques for a 
coal tar sample. Design and characterization of nozzle 
performance was an important effort in the develop- 
ment of the SFC/SJS technique, including study of the 
direct expansion process, modification of the sheath- 
flow approach to make it applicable to supercritical 
fluid experiments, testing of several variations of 
pulsed nozzles, and investigation of back-pressure 
regulation of flow in capillary SFC to improve efficiency 
and resolution. Finally, improvements to signal detec- 
tion and aiternative detection schemes were investi- 
gated in efforts to enhance sensitivity and information 
content of the measurement. Perylene and 
benzo(a)pyrene were selectively detected in a coal tar 
samples at detection limits of 0.5 ng and 40 ng, re- 
spectively. Back-pressure regulation of eluent flow 
using the sheath-flow nozzle was investigated as a 
means of control in capillary SFC. Pre-restrictor detec- 
tion was employed in the evaluation of the effect of 
regulated flow on chromatographic separations. Chro- 
matographic resolution was improved when a constant 
linear velocity was maintained. 49 refs., 11 figs. 
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The Petroleum Marketing eg (PMM) is designed 
to give information and statistical data about a variety 
of crude oils and refined petroleum products. The pub- 
lication provides statistics on crude oils and refined pe- 
troleum products sales for use by industry, govern- 
ment, private sector analysts, educational institutions, 
and consumers. Data on crude oil include the domes- 
tic first purchase price, the f.o.b. and landed cost of 
imported crude oil, and the refiners’ acquisition cost of 
crude oil. Sales data for motor gasoline, distillates, re- 
siduals, aviation fuels, kerosene, and propane are pre- 
sented. 12 figs., 49 tabs. 
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Between August 14, 1989, and August 26, 1989, 16 
underground storage tanks were tank tightness tested 
for leaks as part of the Idaho National Engineering 
Laboratory tank management program. This report 
summarizes the results of these tank tightness tests, 
the modifications and repairs made to the tank sys- 
tems, fuel transfer records, and any problems that af- 
fected the tank testing schedule. the 16 under- 
ground storage tanks tested, five failed the tank tight- 
ness test. Attempts were made to repair the tanks that 
failed the tank tightness test. Of those tanks, two were 
tested three times (one passed and one failed), and 
three were tested twice (two passed and one failed). 
The five failed tanks were removed and will be re- 
placed with tanks that meet the Environmental Protec- 
tion Agency regulations of underground storage tanks. 
3 refs., 1 fig., 3 tabs. 
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The objective of this study is to obtain fundamental 
combustion data on coal devolatilization and char re- 
activity under pressurized fluidized-bed combustion 
(PFBC) conditions using a bench-scale PFBC reactor. 
The combustion tests will be performed under various 
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pressures, temperatures, coal particle sizes, oxygen 
_—- and gas velocities. 8 refs., 6 figs., 5 
S. 
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The Oil Market Simulation (OMS) model is a LOTUS 1- 
2-3 spreadsheet that simulates the world oil market. 
OMS is an annual model that projects the world oil 
market through the year 2010 from a data base that 
begins in 1979. The geographic coverage includes all 
market economies, with net imports from the centrally 
planned economies taken as an assumption. The 
model estimates the effects of price changes on oil 
supply and demand and computes an oil price path 
over time that allows supply and demand to remain in 
balance within the market economies area as a whole. 
2 figs., 2 tabs. 
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The International Petroleum Statistics Report presents 
data on international oil production, consumption, im- 
ports, exports and stocks. The report has three sec- 
tions. Section 1 contains time series on world oil pro- 
duction, and on oil consumption and stocks in the Or- 
ganization for Economic ration and Develop- 
ment (OECD). This section contains annual data be- 
ginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consump- 
tion balance for the market economies (i.e. non-com- 
munist countries). This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 
presents data on oil imports by OECD countries. This 
section contains annual data beginning in 1982, and 
> oma data for the most recent two years. 8 refs., 23 
tabs. 
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The Petroleum Supply Annual (PSA) contains informa- 
tion on the supply and disposition of crude oil and pe- 
troleum products. The publication reflects data that 
were collected from the petroleum industry during 
1989 through annual and monthly surveys. The PSA is 
divided into two volumes. The first volume contains 
three sections, Summary Statistics, Detailed Statistics, 
and Refinery Capacity, each with final annual data. 
The second volume contains final statistics for each 
month of 1989, and replaces data previously published 
in the Petroleum Supply Monthly (PSM). The tables in 
Volumes 1 and 2 are similarly numbered to facilitate 
comparison between them. Explanatory Notes, locat- 
ed at the end of this publication, present information 
describing data collection, sources, estimation meth- 
odology, data quality control procedures, modifications 
to reporting requirements and interpretation of tables. 
Industry terminology and product definitions are listed 
alphabetically in the Glossary. 
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The accumulation of hydrogen is usually an undesired 
event. Large leaks from hydrogen storage and han- 


of td facilities cg one explosion hazards. Small amounts 
tt may build up in sealed containers 
ofter i fone a storage times can damage internal compo- 
nents. Any tritium leak is an immediate health hazard. 
Hydrogen scavengers or getters can avert all of these 
potential problems by irreversibly removing hydrogen 
from such environments. Early hydrogen getters were 
metals that, though effective, were sensitive to 
oxygen. More recent work with crystalline organic ma- 
terials has — formulations that will scavenge hy- 
drogen in presence or absence of air. They com- 
monly utilize a — to add —— across of 
carbon-carbon double nd. Because of the 
instability of organic materials to ionizing radiation, a 
getine at ey Sein Ste reneton ven viens ts 0 
r challenge. We will describe ‘ogen 
materials and systems developed at Sandia Netonal 
Laboratories and at Allied-Signal, Kansas City Division. 
These materials have peed pve ability to scavenge 
and contain hydrogen and tritium. The technologies 
are based on the irreversible removal of hydrogen by 
catalytic hydrogenation of unsaturated organic com- 
pounds. 6 refs. 
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Herein, we describe hydrogen getter ym de- 
veloped at SNL and KCD over the past decade. The 
technologies are based on the irreversible removal of 
hydrogen by catalytic (Oe nase gency of unsaturated or- 
ganic compounds. erent types have been devel- 
Oped: crystalline — dialkynes combined with het- 
erogeneous Catalysts; and a polymeric getter, a ther- 
moplastic elastomer capable of waht pod with hydrogen 
in the presence of oxygen — water. 
These materials can remove up to neue aves cc (STP) of hy- 
drogen per gram of material, and can maintain atmos- 
pheres of less than 10 ppM hydrogen. Crystalline get- 
ters for tritium and the combination hydrogen(tritium), 
water, and oxygen are described. The accumulation of 
hydrogen is usually an undesired event. Large leaks 
from hydrogen storage and ayer | facilities pose ex- 
plosion hazards. Small amounts of hydrogen that may 
build up in sealed containers after long storage times 
can damage integral components. Any tritium leak is 
an immediate health hazard. Hydrogen scavengers or 
getters can avert all of these potential problems by ir- 
reversibly removing hydrogen from such environ- 
ments. In this paper, we describe the development of 
two types of organic getters: the first is a new crystal- 
line getter, based on 1,4- 
bis(phenylethynyl)benzene(sup 5) (DEB); the second 
is a polymeric hydrogen getter, based on styrene-buta- 
diene copolymer. 
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The International Petroleum Statistics Report presents 
data on international oil production, consumption, im- 
ports, exports, and stocks. The report has three sec- 
tions. Section 1 contains time series on world oil pro- 
duction, and on oil consumption and stocks in the Or- 
— for Economic peration and Develop- 
ment (OECD). This section contains annual data be- 
ginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consump- 
tion balance for the market economies (i.e. non-com- 
munist countries). This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 
presents data on oil imports by OECD countries. This 
section contains annual data beginning in 1982, and 
quarterly data for the most recent two years. 
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Appendices are presented analytical data on ad- 
vanced froth flotation tests and air-sparged hydrocy- 
clone test. (CBS) 
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organically-bound metal impurities can range from as 
anne See pees Hees 
as Boscan from Venezuela. In the conversion of crude 
Gin ae Saoaseredion tec, le png ge 
sidered undesirable components and must be re- 
poner cdinele ey. In essence, our efforts during the 
previou a Sees Sone mane Dene Sees sees 
pee oe, Fine structural and reactivity chemistry of 
a pee ve (VO(sup ke tape + = npg! 
of this area and 

ic chemistry 


industrial 
into the oo areas: (1) new types of VO(sup 2+) 
2) reactivity characteristics of VO(sup 2+) 
pat V/S/N lexes and V/S clusters. Our 
perch ml lr ll be described in turn. 
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Techniques were studied to alter and control the sur- 
face chemistry of ultrafine coal and mineral particles 
during comminution in a stirred ball mill to enhance lib- 
eration and subsequent physical separation. Three- 
phase (kerosene-liquid-solid) contact angle measure- 
ments were taken with kerosene as the oil phase; with 
i sodium dithionite solutions 

, and organic-rich and 
constitut 


slow feed rates, high frother concentration and 
pressure yielded better results. he genet ues, 6 a 
peroxygen triple 

grinding and pretreatment prior 
explored. The a acidic surface functional oxygen groups 
were studied to more fully understand the changes on 
= Soe. 7 tebe affected by chemical pretreatment. 6 
re 


103,635 


DE90016716/GAR 
Ames Lab., IA. 


PC A03/MF A01 


January 15,1991 149 








ENERGY 
Fuels 


Sonic enhancement of physical and chemical 
cleaning of coal. Fossil energy quarterly report, 
April 1, 1988-June 30, 1988. 
tay ig rept. 

lp genie 7 J. Slomka, and M. R. Dawson. 
Seo 8 88, 18p IS-4 

Contract W7405-ENG-82 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 

Original copy available until stock is exhaust- 


Research efforts continued with laboratory tests to 
characterize the effects of sonication on coal and min- 
eral particles and their surfaces. Several techniques 
were ied to compare samples of sonicated and 
unsonicated Illinois seam coal. In particular, the effects 
of acoustic cavitation on particle size distribution and 
resulting mineral redistributions were studied. Results 
indicate that coal and mineral particles undergo exten- 
pe —— in the coarser sizes between 8 mesh 

(US sieve), with a significant accumula- 
fon of fine material in the size range below 200 mesh. 
Also, a novel method was developed for the character- 
ization of coal and mineral surfaces exposed to soni- 
cation and other cleaning processes. The new method 
employs a unique flow cell to permit the dynamic 
measurement of dye adsorption on coal and mineral 
particle surfaces. The rates and extents of the adsorp- 
tion of ionic dyes on Illinois No. 6 coal were highly de- 
pendent on mineral content and particle size of ground 
coal samples. 4 refs., 7 figs., 3 tabs. 
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Naturally occurring sulfur bacteria such as Thiobacillus 
and Sulfolobus can remove inorganic sulfur from coal. 
We hope to contribute to the development of geneti- 
cally engineered bacteria which can remove the organ- 
ic sulfur effectively. A process which used an appropri- 
ate mixture of bacteria to remove both types of sulfur 
from coal should be inexpensive and produce harm- 
less waste products. We are cloning genes from an 
Escherichia coli mutant with the ability to oxidize thio- 
phene derivatives in order to enhance this ability. We 
are also cloning plasmid-borne genes from wild diben- 
zothiophene degrading strains. By putting together the 
best genes from various organisms we hope to con- 
struct an efficient desulfurizing bacterium. 25 refs., 3 
figs., 3 tabs. 
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A relatively pure sample of coal and coal pyrite (free of 
clays) was provided form the Coal Research Resource 
Center at VPI, Blacksburgh, VA. The samples have 
been pr and single mineral flocculation tests 
are in progress to confirm the selectivity achieved with 
the previously evaluated flocculents. The mathemati- 
cal/computational model was used to predict the 
effect of process parameters such as feed composi- 
tion and polymer dosage on the yield and selectivity. It 
is determined that improvement in selectivity can be 
achieved by controlling the dosage of not so selective 
flocculents. Further screening of potential selective 
flocculents will continue. Also FT-IR and heat of ad- 
sorption measurements and planned to better under- 
ote. the — which control the floc properties. 
s., 1 \ 
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The enhancement of the surface hydrophobicity of 
coal is essential in coal cleaning processes such as 
froth flotation or selective agglomeration. Friedel- 
Crafts reaction results in the formation of alkyl groups 
on the coal surface. Using various chemical reagents 
(alkenes, alcohols and catalyst) the surface hydropho- 
bicity of the coal was enhanced. Comparative surface 
studies using treated and untreated coal showed as 
increase in the contact angle of untreated coal form 
41(degrees) originally to 74(degrees) after treatment. 
The effects of the chemical treatment on the coal sur- 
face was subsequently confirmed in flotation tests. 
Using Illinois (number > )6 coal, floatability was in- 
creased from 28.91% to 72.15% in 18 seconds, while 
the work of adhesion was decreased from 91.80 to 
71.97 Joule/m(sup 2). Enhanced hydrophobicity is 
— with the degree of coal surface alkylation. 7 
igs. 
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FT-infrared spectra of coal are presented after alkyla- 
tion, grinding, and ethylene treatments. Differences in 
the spectra are briefly discussed. 23 figs. (CBS) 
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The primary objective in the scope of this research 
project is to develop advanced flotation methods for 
coal cleaning in order to achieve near total pyritic 
sulfur removal at 90% Btu recovery, using coal sam- 
ples procured from six major US coal seams. The ash 
content of these coals is to be reduced to 6% or less. 
Investigation of mechanisms for the control of coal and 
pyrite surfaces prior to fine coal flotation is an impor- 
tant aspect of the project objectives. A second major 
objective is to investigate factors involved in the pro- 
gressive weathering and oxidation of coal that had 
been exposed to varying weathered degrees, namely, 
open, covered and in an “argon-inerted” atmosphere, 
over a period of twelve months. After regular intervals 
of weathering, samples of the three base coals (Illinois 
No. 6, Pittsburgh No. 8 and Upper Freeport PA) were 
collected and shipped to both the University of Pitts- 
burgh and the University of California at Berkeley for 
——————— studies of the weathered material. 

ress is described on weathering, washability stud- 
a calorific value, ash analysis, pyritic sulfur rejection, 
variability analysis), coal grinding and flotation, pH ef- 
pos eongg modification of surfaces on flotation. 26 figs., 

S. 
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Battelle, in cooperation with the Electric Power Re- 
search Institute (EPRI) CQ, Inc., Ashbrook-Simon- 
oy (ASH), and Professor S. H. Chiang of the Uni- 

of Pittsburgh, is developi ing an advanced proc- 
poe for the dewatering of fine and ultrafine coals. The 
advanced process, called Electroacoustic Dewateri oe 4 
(EAD), capitalizes on the adaptation of synergistic 
fects of electric and acoustic fields to commercial coal 
dewatering systems, such as belt filter presses. The 
project has the following objectives: To validate the ex- 
pected technical feasibility and energy conservation/ 
economic benefits of the EAD process as applied to 
fine ((minus)100 mesh) and ultrafine ((minus)325 
mesh) coal; and to obtain data from a continuous, 
process research unit (PRU) in order to conduct a reli- 
able economic analysis and to design commercial 
EAD filters as well as to promote adaptation of the 
process by the coal preparation industry. Progress is 
reported. 2 figs., 4 tabs. 
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Advanced study in solid transport: Rheological be- 
havior of dense . Seventh quarterly 
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The objective of this program is to develop a basic un- 
derstanding of the fundamental rheological pri 

of high solids concentration (50% to 100%) slurries 
and wet cake. This quarter models were developed to 
describe the effects of cell wall friction and glass 
beads on the actual normal load, to represent hear 
stress as a function of water saturation and normal 
stress, and shear tests were performed on Illinois No. 
6 coal powder. 5 refs., 2 figs., 3 tabs. (CBS) 
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The main objective of this research project is to study 
ways to modify surface properties of coal, pyrite and 
ash-forming mineral matter for beneficiation of fine 
coal. Since the differences in surface properties of 
coal and mineral matter are utilized in several oil based 
preparation technologies, such as: froth flotation, 
emulsion flotation, spherical agglomeration and liquid- 
liquid separation, another objective is to delineate the 
role of oil. The following studies are being carried out 
to achieve the objectives states in the ae para- 
graph: investigation of the natural hydrophobicity of 
coal and pyrite; development and evaluation of en- 
hanced coal hydrophobicity; development and evalua- 
tion of reagents which modulate the hydrophobicity of 
pyrite; and development and evaluation of emulsion 
processes and their underlying principles. 
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Research on high-sulfur = through the Coal Tech- 
nology Laboratory program at Southern Illinois Univer- 
sity at geo 9 (SIUC) is “divided into three general 
coal science, coal prepara’ 


projects are currently ui 
enhanced crounneduematat of fi 

and the indentation fracture of coal, ae minerals 
liberation under different freezing temperature condi- 
tions, and development of an impact grinder. The coal 
utilization category has one project in progress: refine- 
ment of the theoretical model of the pulse combustor. 
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The Quarterly Coal Report provides comprehensive in- 
formation about US coal production, exports, imports, 
receipts, consumption, and stocks to a wide audience, 
including Congress, federal and state — the 
coal industry, and the general public. The data pre- 
sented in this report are collected and ished by the 
oe Information Administration (EIA). 7 reg 37 
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Progress rept. 
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H. H. Schobert. 1990, 125p DOE/PC/88827-T5 
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The principal objectives of this study were to investi- 
gate the thermal stability of a suite of alkylated phenols 
as typical trace contaminants in jet fuels and to deter- 
mine the thermal stability of various fractions of a coal- 
derived and a petroleum-derived JP-8 jet fuel as well 
as the thermal stability of the unfractionated fuels. The 
thermal treatment experiments were carried out in ni- 
trogen and air atmospheres (100 psig cold) using 15 ml 
microautoclave reactors. The reactors were heated in 


a fluidized sand bath at temperatures ranging from ~ 


150(degree)C to 450(degree)C. The samples of the 
coal-derived and petroleum-derived jet fuels were sep- 
arated into five distillate fractions and these fractions 
were characterized by high-resolution gas chromatog- 
raphy-mass spupenany (GC-MS). The thermal treat- 
ment products from the alkylated phenols were ana- 
Heso by sy 2 1)H and (sup 13)C Nuclear Magnetic 
jesonance (N IMR) spectroscopy and GC-MS. 20 figs., 
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The study of basic mechanisms which underlie various 
processes for cleaning coal by selective agglomer- 
ation with oil was continued. Upper Freeport coal, used 


permis he! in this oe ipe was further characterized by 
measuring of wetting in dilute salt solutions 
(Cacieub D/NeCl reCheul 3)) ror of pH. The 
effect of mild surface oxidation on the agglomeration 
of Lower Kittanning coal was investi- 

one because of the large pyritic sulfur content of this 
material. Oxidation was performed by exposing a thin 
layer of the coal to air at room tempera- 
ture for 10 days. the ind material was subse- 
itane, the agglomeration 
recovery of the oxidized coal was only slightly less 
, the sulfur con- 
tent was — ker ‘of agglomerated coal which 
ect of pyrite surface 

properties on aon neon bool of coal/pyrite mixtures 
was further studied by combining acid-cleaned mineral 
verde ne de 2 gas seam coal from Raleigh Country, 
en ee eee 
previously with mixtures involving —s 

omy which had been mildly oxidized. 1 ref., 12 figs., 3 
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To study the basic mechanisms which underlie various 
processes for cleaning coal by selective agglomer- 
ation with oil, a large number of experiments were con- 
ducted in which fine-size coal, graphite, mineral pyrite, 
or a mixture of these materials was agglomerated with 
heptane under a variety of conditions (i.e. oxidation, in 
the presence of Ca(sup ++) or Mg(sup + +), treat- 
ments with sodium oleate or humic acid). The results 
were related to the surface of the materials 
and to other important parameters of the system. 
Thus, when aqueous particle suspensions of graphite 
or various types of coal were agglomerated individually 
with tane, the percent recovery correlated very 
well the measured induction time of the solids 
which in turn correlated closely with the heat of immer- 
sion. 3 refs., 54 figs. 
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The investigation of basic mechanisms which underlie 
various processes for cleaning coal by selective ag- 
glomeration with oil was continued. Further measure- 
ments were made of the heat of wetting or immersion 
of various types of coal and graphite. The heat of im- 
mersion is an indicator of hydrophobicity which ap- 
pears to correlate with other indicators such as induc- 
tion time. The heat of immersion of Upper Freeport 
coal was increased greatly by heating the material in 
air at 150(degree)C & 7 days. The increase appeared 
due to a combination of surface oxidation and other 
factors such as an increase in the heats of rehydration 
and — Leaching Upper Freeport coal with boil- 
ing hydrochloric acid increased the heat of immersion 
at low pH. Further consideration was given to potential 
pyrite depressants and quebracho was selected for 
evaluation. The degree of suppression was observed 
to depend on the nature of the solids and the amount 
of agglomerant (heptane) as well as the concentration 
of quebracho. 12 figs. 
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Two new analytical methods continued to be devel- 
oped for infrared analysis of coal. Kyrie Semtmage 
violet-induced oxidation pot FTIR 

gauge the concentration of ui Saanies 
surface region of coal. The FTIR/UV cies was 
explored in three key areas: surface 

application to coals of varying rank, and the problem of 
fresh coal reference material. The second new method 
called Transient Infrared Emission Spectroscopy 
(TIRES) uses laser excited transient heating to gener- 
ate infrared emission from coal in motion for on-line 
analyses. The use of pulsed rather than CW laser exci- 
tation was studied and found to be less desirable for 
coal stream analysis than CW laser excitation. 4 figs. 
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The purpose of this research is to develop a conven- 
ient, sensitive, reliable and rapid technique for the de- 
termination of the labile-hydrogen functional group 
sition of coal and coal-derived materials by the 
spectroscopy of their derivatives made with re- 
nts containing the NMR-active nuclei (sup 31)P, 
Sup 113)Sn, or (sup 205)TI. Knowledge of the heter- 
oatom com of coals is necessary to the devel- 
opment of increasingly sophisticated coal processing 
technologies. This quarter, the moisture content of 
several coals was determined. 18 refs., 2 tabs. 
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the primary objective of this project is to enhance the 
physical and chemical separation of sulfur and ash- 
forming mineral matter from coal through the novel ap- 
plication of sonic energy. This quarter, flotation e: i- 
ments using a Hallimond tube verified that floatability 
can be restored to oxidized Illinois No. 6 coal as a 
result of exposure to sonication for 30 seconds at 10 
kHz using the Swen Sonic Probe. A new leaching tech- 
nique was developed to provide a dynamic measure- 
ment of surface oxidation as indicated by s in 
acidity. A direct correlation is observed between oxida- 
tion time and the acidity of effluents from closely sized 
coal samples. Sonication was effective in removing 
acidic solubles from leached surfaces of oxidized 
coals. Reference tests, where oxidized coals were 
washed but not sonicated, and then subjected to flota- 
tion, indicate that the leaching and acidity measure- 
ment tests, while useful as a measure of exposure to 
oxygen, are not sufficient to predict coal floatability. 
Coal sample characterization continued with a washa- 
bility analysis performed on a recently collected 
sample of lilinois No. 6 coal. Information was obtained 
on particle size distribution, ash, and sulfur content for 
a sample of Upper Freeport coal. 6 refs., 7 figs., 5 tabs. 
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In order to assess the effect of pretreatment with 
sodium dithionite on physical cleaning of coal, flotation 
tests were conducted on organic-rich and mineral-rich 
fractions of Upper Freeport, Lower Kittanning, and Illi- 
nois No. 6 run-of-mine coals. The organic- and miner- 
al-rich fractions were previously obtained by gravity 
separation. Flotation rate constants (which are one 
measure of the floatability of particles) were deter- 
mined from collectoriess flotation of the organic-rich 
fraction of Illinois No. 6 coal and compared to the con- 
centration of sodium dithionite (a reducing agent) in 
the flotation medium. The rate constants were also 
evaluated for tests conducted with solutions of sodium 
dithionite that were completely oxidized by exposure to 
atmospheric oxygen. Additional flotation tests were 
also conducted with the same fractions of the coals 
using kerosene as a collector. The responses of the 
different coals varied but followed a similar pattern. 
Preliminary flotation tests were also conducted with 
pyrite samples from coal and from ore sources. The 
results showed that flotation behavior can vary signifi- 
cantly for pyrites from different sources. 7 refs., 4 figs. 
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Progress is reported in verifying the surface specificity 
of the FTIR/UV method for measuring coal surface ox- 
idation by comparing spectra taken at shallow and 
deep-sensing penetration. The surface versus bulk 
distribution of OH species associated with moisture 
changes in coal during oxidation were explored by 
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ing the sensing depth of measurements and with 
be in situ heated-sample-cup drying system. The pres- 
ence of coal surface oxidation was found to be absent 
in the Ozone treatment process used previously for en- 


hanced beneficiation by flotation, suggesting that 
some mechanism other than oxidation may be impor- 
tant. In a companion study, photoacoustic FTIR spec- 
troscopy was found to have some advantage over dif- 
fuse reflectance spectroscopy of coal surface oxida- 
tion due to better repeatability and higher surface- 
specificity. 1 ref., 8 figs. 
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Data presented in the Petroleum Supply Monthly 
(PSM) describe the supply and disposition of petrole- 
um products in the United States and major US geo- 
graphic regions. The data series describe production, 
imports and e , inter-Petroleum Administration 
for Defense (PAD) District movements, and inventories 
by the primary suppliers of petroleum products in the 
United States (50 States and the District of Columbia). 
The reporting universe includes those petroleum sec- 
tors in “Primary Supply.” Included are: petroleum refin- 
ers, motor gasoline blenders, operators of natural gas 
processing plants and fractionators, inter-PAD trans- 
porters, importers, and major inventory holders of pe- 
troleum products and crude oil. When aggregated, the 
data reported by these sectors approximately repre- 
sent the consumption of petroleum products in the 
United States. 
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The Coal Distribution report provides information on 
coal production, distribution, and stocks in the United 
States to a wide audience including Congress, federal 
and state agencies, the coal industry, and the general 
public. The data in this report are collected and pub- 
lished by the Energy Information Administration. 6 
figs., 34 tabs. 
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Thermal conversion of heavy fractions is generally ac- 
companied by production of coke and gases and a low 
quality product. Additional use of a hydrogen donor 
and of a sulphur compound (thiol, disulfide, sulfoxide) 
yields a high liquid fraction ratio and a better quality. 
Analysis of fractions obtained confirm the synergism of 
these two additive types. Use of a polyaromatic com- 
pound like pyrene controls coke formation. Reactivity 
of these additives is examined with different structures 
of heavy fractions. 
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For direct synthesis of a mixture of methanol and 
higher alcohols from synthesis gas (CO, H(sub 2)) 
catalysts are studied by successive additions of pro- 
motors (Cu, Zn and CuZn oxides) to a cobalt aluminate 
to decrease hydrocarbon formation. After a biblio- 





graphic study on catalysts for alcohol synthesis: exper- 
imental techniques, preparation and study of catalysts, 
study of carbon monoxide and hydrogen adsorption 
and study of the reaction CO and H(sub 2) under pres- 
sure are examined. 
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und Wasserstofftechnik’ des Hessischen Ministers 
fuer Wirtschaft und Technik. (Solar energy and hy- 
drogen engineering. A publication of Technology 
Monitor ‘Solar Energy and Hydrogen ne see | 
of the Hessian Minister for Economy and Techno 
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gineering, Frankfurt am Main (Germany, F.R.), 10 Nov 
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The papers presented at the congress on ‘Solar 
energy and hydrogen acess A which took place in 
the Battelle-Institute in Frankfurt/Main on the 10th No- 
vember 1988 dealt with the fundamentals, develop- 
ments, products, applications, and markets for conver- 
sion of solar energy to electricity by means of solar 
cells; utilization of wind energy for the pope oot : 
power; generation, storage and transport of hydr 

utilization of hydrogen by the end user. (orig./O! WU) 
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Agricultural Extension Service). 

Oct 89, 184p ETDE-mf-0517323 
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The book offers a collection of material on the use of 
energy, saving possibilities and generation of energy 
from argricultural products to the agricultural extension 
officer. Apart from general hints the book contains 14 
contributions on how to save energy on the various 
areas of agriculture. Further contributions look at ther- 
mal storage, fuel and heating oil storage and promo- 
tion programs. (orig./UA). 
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fuege. (Price relation of petrol and diesel fuel. Pos- 
sible interactions between a growing number of 
diesel vehicles and fuel prices). 
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In German. 
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Over the years past, the market for diesel-engine vehi- 
cles in West Germany has grown substantially. The 
proportion of diesel vehicles in new registrations has 
been particularly high every time that the retail price of 
diesel fuel at stations was distinctly below the fuel 
price for spark ignition engines. The petroleum indus- 
try, by shaping the price relation of fuels, has the possi- 
bility to influence the decision of buyers of automobiles 
as to the type of drive, and by extending the proportion 
of diesel vehicles in the total number of vehicles can 
secure a stable demand potential in a middle-distillate 
market shrinking on the whole. This dynamic balance 
between fuel price relation and the proportion of diesel 
vehicles registered will settle over the a term, as far 
as one can tell at the moment, at a 15% share of 


diesel vehicles in the total number of registrations. 
(orig.). 
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Hydrogen as a clean energy for the post-oil-period is 
being discussed a lot. This book answers all sorts of 
questions on hydrogen. The book has 4 main parts 
each of which is introduced separately. Part 1: ‘A 
and its history’ traces the history, the discovery of 
drogen its application in eal and the idea to use 
it as a source of energy. Part 2: ‘How to produce, store 
and transport hydrogen’ deals with processes like 
water-elektrolysis or pressure storage but also less 
well known but interesting hydrogen production by 
means of algae and bacteria or hydrogen storage in 
methyicyclohexane. Part 3: ‘Versatile, safe and envi- 
ronment-friendly’ describes application techniques like 
flame combustion or n-fuelled cars as well as 
processes under development like ‘catalytic’ combus- 
tion, fuel cells, hydrogen-fuelled aeroplane or hydro- 
gen-homes. There is one chapter each on safety, and 
environment-friendlyness of hydrogen applications. 
Part 4: ‘Steps towards a lrogen economy’ intro- 
duces theoretical models and concrete application ex- 
plains alternatives to a hydrogen economy and gives 
the floor to representations from industry science and 
politics who express their controversional views. 
(orig./MM). 


103,664 
DE90518447/GAR PC A08/MF A01 
Institut Francais du Petrole, Rueil-Malmaison. 
Zeolite deactivation mode. Coked zeolite charac- 
—, by adsorption of various molecules. 

Ss. 
S. Mignard. 1988, 172p IFP-37-256 
In French. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Deactivation of 5 usual zeolites (Fanjasite, Mordenite, 
Offretite, ZSM5 and erionite) are studied in n-heptane 
cracking. Polyaromatic compounds, called coke, are 
deposited inside zeolite channels. Characterization of 
zeolite porosity and acidity allows to specify deactiva- 
tion. Porous volume is determined in function of coke 
ratio for molecules of different size: nitrogen, n- 
hexane, 3-methyl pentane, xylene. Coke deposit in ze- 
olite structure is located by porous volume variations. 
Zeolite acidity is determined by ammonia adsorption 
and microcalorimetry showing that acid sites accessi- 
ble to this small molecule can catalyse the reaction. 
Deactivation of zeolite catalysts with a or medium 
pores comes essentially from inaccessibility of mole- 
cules to active sites inside the porous network and not 
to coke poisoning. 


103,665 
DE90518453/GAR PC A10/MF A02 
Institut Francais du Petrole, Rueil-Malmaison. 


Ss of catalytic properties of modified zeolites 
with size pores. 


Thesis. 

E. Jacquinot. Jun 89, 209p IFP-37-664 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Stabilized and ee zeolites are prepared 
from Y, omega, L and beta zeolites with pores consti- 
tuted by rings with 12 oxygen atoms. These catalysts 
are tested first for conversion of cyclohexene, then on 
a vacuum distillate to study the selectivity of hydrogen 
transfer in bimolecular reactions, which is responsible 
for octane number decrease and coking. Influence of 
acid sites and porous network on catalytic properties 
are examined. 


103,666 
DE90518454/GAR PC A07/MF A01 
Institut Francais du Petrole, Rueil-Malmaison. 


heptane ‘ormation on a hydrocrack- 
ys Nee ethno — iyrogen sul- 


‘Thesis. 


A. M. Quesada Perez. 1989, 142p IFP-37-154 
In French. 


in microfiche 
Transformation of normal heptane on Ni Mo/Zeolite 


U.S. Sales Only. Portions of this document are illegible 
products. 


USY catalysts in presence of hydr: sulfide and am- 

monia is studied. After a bibli ic study of hydro- 

cracking, cata! , Operating methods and r 

are described. nfluence of time of contact and o tem- 

perature on in presence of am- 

preseure on scivity and selectndly of hyarocreck hing 

pressure on te) 

catalysts, hydrogen sulfide partial pressure on Ni Mo 

USY catalyst paloneanes and kinetics are examined. 

103,667 

aren ad gPC_ATO/ME Ava 
Francaise pour aitrise de l’Energie, Paris. 

Energetic of agricultural wastes. 

1986, 207p AFME-86-09-0036 

In French. 

U.S. Sales Only. 


The high pressure densification or compaction of sev- 
eral agricultural wastes is experimentally studied with a 
piston press: coffee shells, palm tree wastes, peanut 
shells, corn and sorghum stalks, rice, grass and cocoa 
wastes. The combustibility of the densified wastes is 
also tested. A technical and evaluation of 
the fabrication aghast te i pe ame a 
mestic ication, or for the production of 

presented. The coffee shell utilization is studied in Ye. 
tails. (ERA citation 15:025626) 


103,668 

MIC-90-00058/GAR PC E07/MF E01 

pa aen tothe! for Scientific and Technical Information, 

wa (On 

New results oY studies on coal structure by — 

troscopic |: Absorption 

the ultraviolet, visible, and infrared 

Canadian translation of fisheries and aquatic 

sciences no. 5198. 

H. H. Oelert, and E. A. Hemmer. c1985, 20p 

= from German. Originally published in 
erman. 


After a brief review of earlier papers, the results ob- 
tained by work done from 1960-68 are discussed and 
some findings made for coal extracts and tars are re- 
ported. The paper deals with absorption spectroscopy 
in the visible, ultraviolet, and infrared ranges. 


103,669 

MIC-90-00179/GAR PC E07/MF E01 

ooo cane Centre for Mineral and Energy Technology, 
wa (On! 

Effect of eae and ae on the surface 


t and viscosity: U 
D. S. Scott, |. G. Reilly, and D Rediain. c1988, 63p 
Contract CANMET-79065-01-SS 


This phase | report evaluated existing equipment and 
techniques for their ope y ar to measure the surface 
tension and of hydrocarbon oils at high —_ 
sure and temperature; placed more emphasis on the 
measurement of dynamic surface tension than on the 
measurement of static surface tension; evaluated the 
procedures, if suitable ones exist, which would allow 
the calculation of surface tension from other properties 
such as viscosity, density, and refractive index; and 
provided a recommendation for the best methods 
available for both viscosity and surface tension. Phase 
ll of the report will actually undertake the measure- 
ments if they are deemed feasible in the light of the 
results of the Phase | study. 


103,670 

MIC-90-01019/GAR PC E07/MF E01 
Alberta. Scientific and Engineering Services and Re- 
search Division, Edmonton 

Studies of fine coal cleaning and upgrading proc- 
esses for Alberta coals. 

c1989, 10p ISBN-0-86499-640-3 

Projects supported in part by the Alberta/Canada 
Energy Resources Research Fund. 


A broad range of investigations covering some as- 
pects of fine coal recovery and coal u ing is being 
pursued in Alberta. Included are studies aimed at re- 
covering more fines in the form of economically valua- 
ble products, and upgrading bituminous and subbitu- 
minous coals to enhance their energy content and 
combustion performance characteristics. This bro- 
chure describes the recovery of coal from tailings, a 
froth flotation study at Coal Valley Mine, agglomeration 


103,675 


ENERGY 
Fuels 


of coking coal, advanced processes for low-rank coal, 
potato ak rape nen Projects initiated by 
the Low-Rank Coal Upgrading Technical Committee 
pe ear bn area Technical Committee are 
also 


103,671 
MIC-90-01035/GAR MF E01 


Genedlan crude ol supply ae ae, Clee Rene: 
Study no 

J.N. ch gl E. Reinsch. c1989, 342p ISBN- 
0-920522-54-8 

Microfiche only. 


This pics a cones © the —— situation are 


demand in bo en meen a ne 

tione regarding future energy prices and economia de- 
pees ne Lape tert edly: Be ns A an on 
ped cm 3 teen balances. An assessment 
is conducted of conventional, nonconventional and 


frontier sources of crude oil supply, along with an eval- 
uation of the oil announced 
in 1988. The 


megaproject agreements 
sant (eliwee peuvincy procnt Gucmtnd 
cast of Canadian refined petroleum demand 
pace resulting light and heavy oil balances are ex- 
ami 


103,672 

Cepateen of coon: Winte and Runcuese, Otten 
nergy, Mines lesources, 

oe Coal Research Labs. 


Report no. CRL 89-47(TR). 
H. A. Hamza. c1989, 25p 


Fine particles, whether deliberately produced to 
pent as is the case in the mineral indus- 

Le anes A nee Ret be 
heavily tax processing and disposal facilities. Under- 
standing the factors which contribute to the behaviour 
of fine particles in solid/liquid systems promises to 


energy industries, 

Laboratory’s capabilities in this area and gives exam- 
ples of previous and present contributions to solving 
industrial problems. 


103,673 
MIC-90-01807/GAR PC E07/MF E01 
Energy, Mines and Resources Canada, Ottawa (Ontar- 


Coal in Canada. 
c1989, 12p ISBN-0-662-17233-7 
Text in English and French (Bilingual). 


Brochure on the production and consumption of vari- 
ous types of coal in Canada. The brochure covers the 
utilization of coal, including its properties and uses, a 
history of coal utilization, supply, and mining and trans- 
portation methods; the current role of coal, including 
its use in the steel industry and in the of 
electricity; and the environmental effects of coal 
mining and use of coal as an energy source. 


103,674 

MIC-90-02257/GAR PC E12/MF E01 
Petroleum Monitoring Agency, Ottawa (Ontario). 
Canadian Petroleum Industry: 1989 monitoring 
report: First a — 


Annual publica 
c1989, sr $80. M27- 22/1989-1E, ISBN-0-662- 
17431-3 


This report describes the financial performance of the 
oil and gas industry in Canada during the first 6 months 
of 1989. PTieases is based on data from 127 compa- 
nies accounting or lor 90% of total revenues of the petro- 
teum industry. report lists noteworthy happenings 
in the industry, gives highlights of the 6-month period, 
then details financial performance, sources and uses 
of funds, comparative performance with other indus- 
tries, international flows of funds compared to the pre- 
vious year, capital structures compared to the previous 
year, and gives income tax-related data for the current 
and previous years. 
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MIC-90-02536/GAR PC E07/MF E01 
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Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario 
Determination of carbon in coal combustion resi- 


A. Iribane. c1989, 
Contract CANMET-86172.01-SS 


A new oe was developed at CANMET for the 
analysis of carbon in combustion residues. In this 


method, the sample is first dried and ground to a fine 
powder, and then ed in a mixture of acids. The 
separated by filtration and its 


insoluble residue is 
it determined by difference. The filtrate is kept for 
lasma 
spectrometry. This report contains a detailed 
tion of this method, the tests performed to evaluate the 
method and ify the meaning of its results, and a 
critical review of the methods for determining the dif- 
ferent kinds of carbon (total, elementary, inorganic and 
organic). 


R PC E17/MF E01 
Centre for Mineral and Energy Technology, 


Ottawa (Ontario). 
bed combustion of Western 


J. R. Grace. c1989, 194p 
Contract CANMET-79136-01-SS 


Description of tests carried out during 1987-89 in the 
152 mm sq x 7.3 m tall University of British Columbia 
~ scale circulating fluidized bed combustion unit. 

unit was ne modified to increase its flexibility, 
safety and capability. Combustion tests were then car- 
ried out with Hig Fighval coal (a subbituminous Alberta 
prey Minto (a high sulphur bituminous coal from 

New Brunswick), Poplar River lignite from Saskatche- 
wan, an anthracitic coal from Mt. Klappan, BC and 2 
pitches derived from upgrading of unconventional 
crudes. Calcining tests were also conducted using a 
calcium carbonate _of direct interest to the pulp and 
paper industry. T WOas0e supet conditions were tem- 
peratures from 800-9: icial gas velocities of 
5-9m/s, solids circulation rates me 20-100 kg/sq ms 
and solids feed rates of 15-25 kg/h. The / 
primary air ratio was varied from about 0.3 to 2. This 
report describes the results of those tests. 


103,677 
MIC-90-02550/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
} ee a 
Prolog computer language. 


Repent no. CRL 89-84(TR). 
J. Stuart. c1989, 25p 


The Lerchs-Grossmann algorithm is very hard to im- 
t in Fortran, ible to implement in C or 
ascal, but almost trivial in Prolog. A program is listed 
and explained. With modifications to use recursive 
Structures, speed of solution in a compiled Prolog is 
equal to other languages, although memory is a prob- 
lem in the MS-DOS environment. This report demon- 
strates the ease with which Prolog addresses pro- 
grams concerned with finite graphs. 


103,678 

MIC-90-02706/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

infrared ed analysis of solid aro- 
matic m mixtu 


ulticomponent mixtures. 
Canadian translation of fisheries and aquatic 
sciences no. 5203. 
H. H. Oelert. c1986, 35p 
Translated from German. Originally published in 
German. 


The methods of sample preparation for infrared spec- 
lation of of solids are discussed. A quantitative calcu- 
lation pee ah a error as a function of sample homogeneity is 
Increments for determining structural 
saan aromatic solids mixtures are calculated on 
basis of infrared spectra of aromatic substances. A 
method of almost completely determining carbon dis- 
tribution into various groups is . The results 
obtained for three seam coals from the Ruhr region are 
used as examples of application. 


103,679 

MIC-90-02707/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 


154 VOL. 91, No. 2 


Chemistry of petroleum and coal. 

Canadian translation of fisheries and aquatic 
sciences no. 5202. 

H. H. Oelert, and L. Lenart. ©1986, 30p 

Translated from German. Originally. published in 
German, by Verlag Chemie at Weinheim, Federal Re- 
public of Germany. 


Paper describing the chemical composition of petrole- 
um and coal, outlining various procedures of primary 
processing in their present form, and demonstrating 
future of a more intensive chemical utilization 
and its technological problems. 


PC A06/MF A06 
Corp., Columbus, OH. 
Development of an Advanced Quick-Fill Meter for 
Natural Gas Vehicle Fueling. Final Report, Phase 2, 
January 1 ber 1989. 

4 Jatana, and W. D. Munk. Jun 90, 110p GRI-90/ 


Contract GRI-5086-530-1353 
Portions of this document are not fully legible. Spon- 
sored by Gas Research Inst., Chicago, IL. 


The objective of the program is to develop an ad- 
vanced quick-fill meter capable of accurately measur- 
ing the amount of fuel dispensed for natural gas vehi- 
cles. During the first phase of the program, a set of 
meter performance tions were developed, 
various meter concepts were screened, a quick-fill 
meter test stand was constructed and three metering 
concepts were evaluated. These metering concepts 
were a compressed natural gas storage (cascade) 
weighing system, a Coriolis flowmeter (Micro Motion) 
and a sonic nozzle array (Digicell). The specifications 
established were + or - 0.5% for a complete vehicle 
fill and + or - 1.0% for partial fills. None “ ve meters 
evaluated met this accuracy specification. The Coriolis 
and Digicell meters were recommended for further de- 
velopment, modifications and testing in Phase I! be- 
cause their performance approached desired specifi- 
cations. In the second phase of the program, both of 
the recommended meters were redesigned by their re- 
spective manufacturers. These meters were reevalu- 
ated on Columbia's test stand for their performance. 
The testing revealed improved performance for both 
meters, but the small fill accuracy requirements were 
not achieved 


103,681 
PB91-110940/GAR PC A04/MF A04 
Statens Brandrisker vid Lagring Boras (Sweden). 


och Hantering av Brand- 
= Vara (Fire R =7y within Oil Tank Storage 
reas 


H. Persson, J. Naehlinder, and H. Tuovinen. 1990, 
52p SP-RAPP-1990:18, ISBN-91-7848-223-2 
Text in Swedish; summary in English. 


The report is the result of a preliminary study concern- 
ing various aspects of fire risks within oil tank storage 
areas and adequate handling and storage places. The 
purpose has been to obtain a basis for directions and 
priorities of future research within the area. Items that 
have been studied are: rules for handling and storage 
of flammable liquids, rules for design of fire extinguish- 
ing systems, experience from real fires, fire statistics, 
a in the facilities concerning operating crew, 
fate the a type of products. The possibilities to cal- 
cua radiation impact from a fire has also been 


103,682 
PB91-111583/GAR PC A03/MF A03 
Energy and Environmental Analysis, Inc., Arlington, 


Analytic Framework to Assess Gas Transmission 
Pe Implied by the GRI Baseline Projection. 


opical b 
Nov 89, 48p GRI-89/0321 
Contract GRI-5086-800-1376 
Sponsored by Gas Research Inst., Washington, DC. 
Strategic Planning and Analysis Div. 


A survey of historical drilling patterns in the San Juan 
Basin served as the basis for estimating the incremen- 
tal gas resource (as of December 31, 1985) from future 
infill drilling in the producing sections of the basin. The 
eatest remaining infill potential is associated with the 
kota and Mesaverde intervals, followed by the Pic- 
tured Cliffs. A discounted cash flow analysis was 
formed for a typical well in each formation. Appendixes 
include an evaluation of the infill interference effect, 


reserve additions of New Mexico Northwest, ultimate 
recovery crossplots, and an economic analysis. 


103,683 
PB91-112755/GAR PC A07/MF A07 
pon Univ., Los Angeles. Dept. of Chemical Engi- 


Synthesis and Properties of a Novel Catalyst for 
the Combustion of Methane. Final Report January 
1986-December 1989. 

R. F. Hicks. 17 Oct 90, 127p GRI-90/0208 

Contract GRI-5086-260-1247 

See also PB90-127499. Sponsored by Gas Research 
Inst., Chicago, IL. 


The Prieical” of the research, bay was funded by 
the Physical Sciences Department of the Gas Re- 
penta \rottute. was to understand how to sat sang ai 
cious metal catalysts for methane combustion. 
catalyst must be stable in the combustion environment 
and exhibit high rates of oxidation. The authors have 
found that palladium on alumina does not lose active 
surface area in air below 900C. Whereas, platinum va- 
porizes above 600C. The rate of methane oxidation 
per exposed metal atom depends on the metal used, 
platinum or palladium, and whether the metal is com- 
pletely oxidized or covered with adsorbed oxygen 
during reaction. The percentage of metal oxidized de- 
pends on the size, logy and crystallinity of the 
metal particles. The relative rates of methane oxida- 
tion are: par PtO2: dispersed PdO: crystalline Pt: 


crystalline Pd = 1:6:16:100. 
103,684 
TIB/A90-81876/GAR PC E07 


Technische Univ. Clausthal, Clausthal-Zellerteld (Ger- 
many, F.R.). Fakultaet fuer Bergbau, Huettenwesen 
und Maschinenswesen. 





process studies on coprocessing of 
roleum-derived vacuum residues). 
iss. (Dr.-Ing). 
L. Huesemann. 3 Feb 89, 157p 
In German. 


Studies on coprocessing are described, i.e. simultane- 
ous hydrogenation of coal and residue oils. Throw- 
away Catalysts were not to be used, and the hydrogen- 
based syngas was to be substituted by a mixture of 
hydrogen and CO. Mass balance tables and the dia- 

rams required for the energy discussion were estab- 
lished on the basis of standardized analyses on the 


discontinuously process product. (orig.). ( ht (c) 
1990 by FIZ. Citation no. 90:081876.) 

103,685 

TIB/A90-82024/GAR PC E07 


Ruhr Univ., Bochum (Germany, F.R.). Fakultaet fuer 
Maschinenbau. 

Mathematische Modellierung der Kohlenstaubver- 
brennu ee modelling of combustion 
of pulv 

Diss. (Dr.-in na). 

S. Wie, 10 Feb 89, 216p 

In German. 


The work describes a mathematical model which 
allows the detailed description of the combustion proc- 
ess in a multi dimensional dust particle flame. In addi- 
tion to an almost complete consideration of all the rel- 
evant reaction kinetics of the flow and heat technical 
processes, the stress will be placed on the reduction 
of the computation requirements normally associated 
with such models without losing important information. 
The model is based on the Euler representation of the 
transport equation for the components of impulses, 
degree of mixing, the fluid mass and the remaining 
coke mass. The rate of reaction of the coal dust can in 
general be approximately determined using the parti- 
cle size distribution for coal using Rosin, Rammier, 
Sperling, Bennett distribution function. It will be shown 
that the type of the particle distribution function does 
not change during the combustion. This means that 
the size distribution can always be shown using the 
RRSB function it is then not necessary to simulate size 
distribution by the substitution of many transportation 
equations for particles of different sizes. Instead of 
this, two differential equations will be solved which de- 
ran) the spatial distribution of the RRSB distribution. 

Boone (c) 1990 by FIZ. Citation no. 
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103,686 
TIB/B90-81858/GAR PC E14 
Dortmund Univ. (Germany, F.R.). Fachbereich Che- 
mietechnik. 
Simulation von Metalihydridspeichern. (Simulation 
metal hydride stores). 


of 

Diss. slg 

T. Fischer. Nov 87, 194p 
In German. 


The technical description of such stores is very com- 
plex because of heat and material transfer with chemi- 
cal reactions. Therefore, a model is developed for the 
simulation of metal hydride stores, which not only de- 
scribes the behaviour during charging and = agp ne 4 
but is also the basis for the technical design of 
stores. A measuring equipment is also described, 
which makes it possible to collect experimental data 
by simple measurements, and to evaluate them using 
computer programs, so that the parameters of KDI 
curves, effective thermal conducting and effective re- 
action speed required in the model can be determined. 
The behaviour of the metal hydride store Paap jee ony 4 
ing and oe is simulated by the 
compared with measured data. The pose aah 
shows good agreement both qualitatively and quantita- 
tively between model and measurements. From a sim- 
plified model, an equation is given, which makes it pos- 
sible to calculate cycle times approximately for hydride 
store tubes. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:081858.) 


103,687 
TIB/B90-82016/GAR PC E11 
Gesamthochschule Essen (Germany, F.R.). Fachber- 
eich 8 - Chemie. 

katalytischen Umsetzu 
kohlestaemmi Edukte am py (4+) uiiben 
ten es (Inv f the catalytic con- 


ciaite ucts as represented 
———_—S- 
(Dr.rer.nat). 
Le Grabler. 12 Oct 89, 141p 
In German. 


It was the Sate of this thesis to examine the cata- 
lytic conversion o ed educts as repre- 
sented by a soolite:Y modified with thorium (4+) . The 
os product range consists mainly of C sub 1 to C 
sub 5 hydrocarbons as well as mononuclear to trinu- 
clear aromatics. Depending on the selection of tem- 
perature, it is possible within certain limits to control 
the reaction toward the desired target components. 
Since the educt system is of very high molecular 
weight, the optimum reaction performance requires a 
catalyst/educt ratio of approx. 2:1. The activation 

of the crack reaction is determined with the aid 
of a simplified kinetic approach. Furthermore, the de- 
po a of the contact by coking is described mathe- 
matically. The comparison of the experimental data 
with models from the literature allows the conclusion 
that the zeolite is deactivated by blocking of the pore 
openings. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:082016.) 


103,688 
TIB/B90-82053/GAR PC E15 
Ruhr Univ., Bochum (Germany, F.R.). Fakultaet fuer 


bau. 
Experimentelle a der Stickstoffoxid- 
staged coal dust com- 


. 12 Jul 89, 247p 
In German. 


- sub x formation and reduction were investigated in 
imensional coal dust/air flame in an 


stion experiments at controlled wall tem- 
peratures of 900 to 1300 deg C and air ratios of 1 to 
2.2. The experiments were to provide information on 
NO sub x fennelion under different fuel and combus- 
tion conditions and will be a basis for further staged 


combustion experiments. ( 


Copyright (c) 1990 
by FIZ. Citation no. 90:082053. ~~ ” 


Geothermal Energy 


103,689 

DE90015726/GAR PC A02/MF A01 
Lawrence Berk Lab., CA. 

Beneficial effects of groundwater entry into liquid- 
dominated geothermal systems. 

M. J. Lippmann, and A. H. Truesdell. Apr 90, 7p LBL- 
28971, CONF-900823-11 

Contract ACO3-76SF00098 

Annual meeting of the Geothermal a ne Council 
and international symposium on geothermal 

Kailua Kona, HI st 20-24 Aug 1990. see teow od by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In all active liquid-dominated geothermal systems 
there is continuous circulation of mass and transfer of 
heat, otherwise they would slowly cool and fade away. 
In the natural state these systems are in dynamic equi- 
librium with the surrounding colder groundwater 
eS cool con- 
ductively, boil, or mix groundwaters, and ultimately 
may py aptly ee Fades sar en Bf 
springs. With the start of fluid production and 
ering of reservoir pressure, the natural cquiibvium is 
disrupted and cooler groundwater tends to enter the 
a ——— oe eae or damaged wells, 
and wells located near ins of the geothermal 
tem, exhibit temp reds sortey 
scaling from mixing of chemically Gaunes nud) as the 
cooler-water moves into the reservoir. These negative 
effects, especially in peripheral wells are, however, 
compensated by the maintenance of reservoir pres- 
sure and a reduction in reservoir boiling that might 
result in mineral precipitation in the formation pores 
and fractures. The positive effect of cold groundwater 
entry on the behavior of liquid-dominated system is il- 
lustrated by using simple reservoir models. The simu- 
lation results show that even though groundwater 
influx into the reservoir causes cooling of fluids pro- 
duced from wells located near the cold-water recharge 
area, it also reduces pressure drawdown and boiling in 
the exploited zone, and sweeps the heat stored in the 
reservoir rocks toward production wells, thus increas- 
ing the productive life of the wells and field. 9 refs. 





103,690 
DE$0015727/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 
Reservoir simulation and geochemical study of 
awry Prieto | wells. 
M. J. Lippmann, and A. H. Truesdell. Mar 90, 11p 

LBL-28851, CONF-900115-3 
Contract ACO3-76SF00098 

Workshop on geothermal reservoir engineering (15th), 
Stanford, CA fusA), 23-25 Jan ag Sponsored by 
Department of Energy, Washington, DC 
Portions of this document are illegible in microfiche 
products. 


Combined reservoir simulation and geochemical data 
analysis are used to investigate the effects of recharge 
and other reservoir processes occurring in the western 
part of the Cerro Prieto, Mexico, geothermal field (i.e., 
Cerro Prieto | area). Enthalpy-based temperatures and 
bottomhole temperatures are calculated based on 
simplified models of the system, considering different 
reservoir boundary conditions and zones of contrast- 
ing initial temperatures and reservoir properties. By 
matching the computed trends with geothermometer- 
based temperature and enthalpy histories of producing 
wells, the main processes active in the western area of 
Cerro Prieto are identified. This part of the geothermal 
system is strongly influenced by nearby groundwater 
aquifers; cooler waters readily recharge the reservoirs. 
In response to exploitation, the natural influx of cold 
water into the shallower alpha reservoir is mainly from 
the west and down Fault L, while the recharge to the 
deeper beta reservoir in this part of the field, seems to 
be only lateral, from the west and possibly south. 11 
refs., 12 figs. 
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DE90514540/GAR PC A03/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 


103,695 


ENERGY 
Geothermal Energy 


sur les Sciences pour |’Energie et les Matieres Pre- 
mieres. 
Geothermal historical survey of sedimentary 


basins. 

— and F. Lucazeau. 1986, 23p PIRSEM- 
In French. 

U.S. Sales Only. 


A mathematical model of the thermal evolution of sedi- 
mentary basin i dimension 


porous 
account. Data are collected for the application of this 
model to actual examples (Africa). 
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Geothermal program. A review. A tech- 
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ve ae 


J. Lemaie, M. Pivin, O. Decelle, R. Ferrandes, and R. 
Messager. Sep 86, 78p FRNC-R-240 

In French. 

U.S. Sales Only. 


The various aspects of the french program on geother- 
mal energy are reviewed: identification and description 
ee ee et aoe feasi- 
bility), state of the art of the 
cameauen aibeaitn tc Cacia etalon nee evalua- 
Ineldonte, coononde anaivale’ pildicial and Ratunonel 
incidents, economic analysis, juridicial and institutional 
eapadtl, achnolegiedl proapectt 
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oe Can PT Saeenem St ot ne 

influence of the instabilities on 
the temperature in a deep geothermal 

exchanger. 

ps Caltagirone, and J. Gounot. 1987, 32p PIRSEM- 
1 


In French. 
U.S. Sales Only. 


The permeability of the geothermal sites is known to 
be as often not unform even with ma- 
terials. A two-dimensional study of the natural connec- 
tion in inhomegeneous porous medias is presented. 
The patella ehace tho maior. intone of tie Wham 
geneities distribution on the local temperature gradi- 
ents. 
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Probabilistic and of the 
geostatistical approach of 


fracture fields - 
A. Thomas, A. Pineau, J. L. Blin-Lacroix, 1986, 326p 
PIRSEM-0243.1 
In French and English. 
U.S. Sales Only. 


arious papers concerning the numerical modelization 
of goologeal tes are presented, and especially of 
fracture Fractures are defined by morphological 
random variables and their spatial features depend on 
architectural regionalized variables. Different methods 
for the statistical analysis of the fracture spatial distri- 
bution are used and demonstrated: numerical ap- 
proach for aerial views, fissuration porosity —— 
determination of a spatial fracture network, structur: 
analysis of various sites, deep geothermal site aie 
tion, etc. 
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studies on hot dry rock technol- 
Re Schelischmidt, and R. Schulz. 10 Nov 89, 82p 
Thy way hyd 
S. Sales Only. Portions of this document are illegible 
in i products. 


A Franco-German geothermal has been set up, 
in the area of Soultz-sous-Forets (France wt Aad 
aes hear weal to assess the economic 

tnlled Into the ‘Soulteer Horst” The NLfB staff carried 
out the i main re- 
sults are: A temperature of 140. C was measured 
at a depth of the 2000 m — the 


4 ~ (plus Fie} mw 
- gradient is normal (28 m sup - 
1) Tiss the frst value measured n on of 
the Upper Rhine Graben. The heat flow density in 
sediments is enhanced by a deep groundwater ashen 
tion in the Upper Rhine Graben. It is intended to 
a borehole down to 3500 m. The prediction of 
tampetanae at that depth amounts to 182.6 4 
minus) 5.7deg C. Two thermal flowmeter methods, the 
a method and the shut-in method, were successful- 
Con tow ton el fractures and joints in which fluids 
low. (orig. 
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New Mexico Low Temperature Geother- 
mal Resource Economic Analysis. 
Technical rept. (Final). 
C. L. Fischer, J. Whittier, J 
Schoenmackers. A\ i 41 

by New 

ment Inst., Santa Fe. 


An economic evaluation of three low-temperature we 
— - ie in eben has been Vneigned 
ypothetical geo’ system was 
supply sufficient energy to satisfy thermal loads pn 
one, four, ten, and fifteen acre commercial n- 
houses. Geothermal sites were evaluated to identify 
the important infrastructure requirements. re and 
operating costs were estimated. Annual levelized 
costs were calculated for the provision of hot water 
and fresh water for each site. costs were 
compared with annual levelized costs for a natural 
system to supply the equivalent thermal load. Calculat- 
ed results indicate that geothermal systems may be 
competitive with natural gas for | installations. It is 
not economically attractive to develop a small geother- 
mal system because the initial capital costs are not re- 
covered with reduced operating costs, relative to natu- 
ral gas. 


C. Witcher, and R. 
 NMRDI-2-78-6202/I 
esearch and Develop- 


118/A90-82023/GAR E07 
Technische Hochschule Aachen (Germany, FRI. Fa- 
kultaet fuer Elektrotechnik. 

La Energieeinsatzplanung in hydrother- 
mischen Kraftwerkssystemen. (Long-term plan- 
-. & of energy usage in hydrothermal power 


Ber (Ona 
roeder. 21 Jun 88, 120p 
Hg 


Since the use of energy in hydro-thermal power sta- 
tions has always been of central importance for the 
planning of operations, the suggested solution starting 
points are of ity numerous. The resulting exten- 
sive analysis of the pages Bt mecca is found in 
chapter 2.2. The division of the following chapters is a 
follows: first the hydro-thermal power station systems 
and their components will be analysed. This is fol- 
lowed by an extensive discussion of the existing proc- 
esses. In chapter 3 the newly formulated mathematical 
system model of the process is presented. Chapter 4 a 
quick computer process for the solution of the task. In 
chapter 5 the effects of the different decision strate- 
gies on the energy planning are examined. This is fol- 
lowed by evidence of the sufficiently exact model of 
the stochastic variables compared to the stochastic 
processes. Following this the need to consider the nu- 
merous secondary conditions in the long-term energy 
planning is shown. Finally the advantages of the sto- 
chastic model over the purely deterministic model to 
influences is determined. (orig./UA). (Copyright (c) 
1990 by FIZ. Citation no. 90:082023.) 


103,698 
TIB/B90-82041/GAR 


156 VOL. 91, No. 2 


PC$76.00 


peptentnae Fritz G.m.b.H., Bad Urach (Germany, 
F.R.). 

Geothermisches Bruchsal. Phasen 5 und 6. 
Zirkulations- = = einjektionsversuche. Absch- 
lussbericht. (Bruchsal geothermal ene project. 
Phases 5 6. Circulation and rein experi- 
ments. Final ). 

Dec 89, 


Contract C = GE 261/85-DE 


nen report on the studies on two geother- 
mal wells in Bruchsal. It describes the measuring sys- 
tems and data transmission lines, safety aspects, and 
surface structures. The results of reinjection experi- 
ments and heat exchanger operation are presented. 
The investigations also included corrosion studies, 
chemical analyses, and mineralogical, tectonic, and 
pom ne ee studies. The reports and expert opin- 

the subcontractors are enclosed in the appen- 
dix. Finally, remarks are KW). on heat use and on the 
heat structure. (KW). (Copyright (c) 1990 by 
FIZ. Citation no. 90: 082051) 
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Contract AC05-840R21400 

sored yt int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
pasa Original copy available until stock is exhaust- 


This report provides information on the ate = 
mercial progress of inventions sup So 
Energy-Related Inventions Program. TERI), it d 
scribes the results of the latest in a series of ERIP on 
uation projects that have been completed since 1980. 
It focuses on the economic impacts of the program, 
notably sales and employment benefits. The period of 
interest is 1980 through 1988. The evaluation is based 
on data collected through telephone interviews de- 
scribing 133 ERIP sponsored inventions. By the end of 
1988, at least 88 ERIP inventions had entered the 
market, generating total cumulative sales of more than 
$400 million. With $21.4 million in grants awarded from 
1975 through 1988, and $53.8 million in program ap- 
propriations over the same period, ERIP has generat- 
ed a 19:1 return in terms of sales values to grants, and 
7:1 return in sales versus program appropriations. It is 
estimated that 24% of all ERIP inventions had 
achieved sales by the end of 1988. While it is difficult 
to make exact comparisons between these percent- 
ages and other indicators of the success rates of tech- 
nological innovations as a whole, the ERIP figures 
remain impressive. Employment benefits, tax reve- 
nues, sources of funding, and spin-off technologies 
are also discussed. Over time, second generation 
technologies and alternative applications of ERIP in- 
ventions have grown in importance as by-products of 
the program 21 refs., 11 figs., 2 tabs. (ERA citation 
15:042848) 
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This document is a progress report on a Miami District 
cooling project for Civic Center Hospitals. An under- 
ground distribution system to link the hospitals was de- 
vised to minimize capital cost and the maximize sav- 
ings on operating costs. This study develops a techni- 
cal and economic analysis and a proposal manage- 
ment structure to provide an equitable distribution of 
costs and savings. 11 figs., 19 tabs. (FSD) 
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ice slurry hydraulic testing of a 
direct freeze district cooling system. interim 
report No. 1. 

P. J. Winters. A ee ne 


Contract FGO1 sees 

Sponsored by Department of Energy, Washington, DC. 
= s Of this document are illegible in microfiche 
products. 


te wet, Oo in this r was performed by 
~ 4 Bridge & Iron Technical Services Company 

(cor ) for the US Department of E (DOE). 
scope of the current effort (Phase 2) is divided into 
three separate areas: (1) Ice Slurry Hydraulic Charac- 
terization Testing -- The objective of this effort is to 
fully characterize the flow characteristics of an ice 
slurry system in 3 different sizes and across a 
i fractions. This work is 


and operation % a BM eegfn 
Freeze district cooli capably wi combine ing loads 
and ice stora will apy: to pages fare a 
dynamic dis' with thermal ener: 


energy 
storage for von anit . (3) mea Pinal Report With Eco- 
nomic Analysis -- The e of this effort is to docu- 
ment and analyze the technical results obtained and 
also to discuss the economic impact of these results 
on a commercial Direct Freeze district cooling system. 
This report briefly presents the results obtained in the 
Ice Slurry Hydreuhe Characterization Ca. A de- 


tailed discussion of these results will be provided in the 
project final report. 8 figs., 1 tab. 

103,702 

DE90016649/GAR PC A06/MF A01 


on snjunctt t Latisone Infiltration Specialists 
onjunction of Multizone 

(COMIS) fundamentals. 

H. E. Feustel, and A. Rayner-Hooson. May 90, 115p 
LBL-28560 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
age Original copy available until stock is exhaust- 


The COMIS workshop (Conjunction of Multizone Infil- 
tration Specialists) was a joint research effort to devel- 
op a multizone infiltration mode. This workshop (Octo- 
ber 1988--September 1989) was hosted by the E: 
Performance of Buildings meen Food Lawrence Berkeley 
Laboratory's Applied Science Division. The task of the 
workshop was to develop a detailed multizone infiltra- 
tion program taking crack flow, HVAC-systems, single- 
sided ventilation and transport mechanism through 
large openings into account. This work was accom- 
plished not by investigating into numerical description 
of physical phenomena but by reviewing the literature 
for the best suitable algorithm. The yee Gene 
tion of physical eng wrro is oa a task of IEA- 
Annex XX “Air Patterns in Buildings,” winch will 
be finished in September 1991. Multigas tracer meas- 
urements and wind tunnel data will be used to check 
the model. The ai integrated all icipants’ con- 
tributions into a single model containing a large library 
of modules. The user-friendly program is aimed at re- 
searchers and oowek Baber torr From its an- 
nouncement in Dece 1986, COMIS was well re- 
ceived by the research community. Due to the interna- 
tionality of the group, several national and international 
po pr — were = aly, oe the 
work Colleagues or France, , Japan, 
The Netherlands, ’Peop! le's Ri lic of China, Spain, 
Sweden, Switzerland, a and the United States of Amer- 
ica were working together on the development of the 
model. Even though this kind of co-operation is well 
known in other fields of research, e.g., high energy 
physics; for the field of building physics it is a new v4 
proach. This document contains an overview 
filtration modelling as well as the physics and the 
mathematics behind the COMIS model. 91 refs., 38 
figs., 9 tabs. 
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Modelization of Or Oop APME-o Hoye 
C. — Jan 87 FME-86.91.0004-1 


In Fi 
U.S. + a Oe 


A model of the internal operation of a 


able to characterize s cine heat-p witha 
, a 

minimal number of parameters. The model ts tien ap- 

plied to Ii engines and to air. engines; 

model results are compared with experimental data. 
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In French. 
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- domestic water exchanger are presented together 
with the command and control principles. 
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comfort in Summer from evaluation to 


1987, 212p AFME-FR-2, CONF-8705407 

In French. Colloquium on thermal comfort in summer, 
Aix-en-Provence (France), 5 May 1987. 

U.S. Sales Only. 


The thermal comfort in summer, in households and 
peeve - om been cy th 
eorological Yysico-psyc! i 
data concerning temperature, humidity and air speed, 
radiative temperature, are analyzed to point out the 
thermal behaviour of buildi in summer and the 
sensation are correlat- 
ign recommendations are 
proposed (neteriae, architecture, devices, solar 
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Measured performances of flat plate solar collec- 
tor systems. 
1986, 336p AFME-222.500, CONF-8506292 
In French. International colloquium on plasmas and 
— sputtering (5th), Antibes (France), 10-14 Jun 
U.S. Sales Only. 
The main themes of this workshop on flat plate collec- 
tor performances are: domestic hot water production 
(performances and operation problems), swimming 
pool solar heating, hot water solar production for 
camping grounds in the south of France and for public 
or residential buildings (hospitals) (actual and theoret 
cal performance comparisons), solar heating of 
schools, households (direct space heati 
solar space heating,...). Several exam) les of solar 
houses and buildings are described and evaluated. 


103,707 

erene Oy, Helsinki i ia eo wa A01 
em, jaito: istys sinki (Finla: 

Pientaloalueen keveni 


telmaen kaeyttoekokemukset. Geol 


system in a smali-house 

T. Maekelae. 1989, 20p NEI-FI-118 

In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim of study was to explain the technical and eco- 
nomical factors concerning a low-temperature district 
heating system in a small- area. The study was 
realized by constructing a low-temperature distribution 
tem in a small-house area locating in the city of 
uopio. The distribution system utilises plastic pipes. 
The maximum temperature is 70 deg C and the maxi- 
mum pressure is 0.6 MPa. The construction costs of 
the distribution system were around 25 per cent lower 
‘than those of a traditional system using steel pipes. 


system is 12%. The reason for the relatively small 
heat loss is the careful dimensioning of the network. 
ee 
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The s included the establishment of design stand- 
ards for light fuel oil boiler plant on the basis of con- 


as revised 
knowledge i the fed Horne hte. Gly ma hye 
tailed measurements at operational test plants, and on 


and 
pide ae of indoor air so as to meet 
the resi target standards. The present guide is 


guide. The study will 
peat a ser panne stein yy 
for are pe er tame personnel, concerning the use of 
light fuel oil boiler plants. The study deals with light fuel 
= boiler plants as a whole, with special emphasis on 

the possibilities of attaining higher output rates by 
means of both plant design and proper operation and 
aiming at the increased comfort and satisfaction of the 
occupants at a reasonable cost. 
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eki, |. Heimonen, and K. Katajisto. Jan 
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HVACSIM(sup +) is a modular, non-proprietary com- 
puter simulation package devel at the National In- 
stitute of Standards and Technology (NIST) in Wash- 
ington D.C. (previously the National Bureau of Stand- 
ards, NBS), designed to allow detailed simulation of 
entire pring WV VAC) oy the army" ventilating and air 
conditioning (V. Mehonttis an equipment control 
system, the bulding l, the physical plant and the 
interactions among these subsystems. The 

IVACSIM(sup +) —— consists of a library of sub- 
routines containing ma tical models of system 
The HVACSIM(sup +) program has 
been in use since 1987 at the Laboratory of Heating 
and Ventilation of the Technical Research Centre of 
Finland. The objective of this project was to test and 
develop the program package according to the re- 
quirements of Finnish constructional engineering. In 
addition, new component models have n devel- 
oped, such as the zone model for room air energy bal- 
ance, models of actuators, heat exchangers for refrig- 
erators, water radiators and thermostatic valves. The 
HVACSIM(su +) ) program needs four different error 
tolerances. influence or error toterances on the 
accuracy of the solution i is not expiained in detail in the 
program manuals. Hence the effects of the error toler- 
ances and time steps on the accuracy of the solution 
and on the simulation time were examined by example 
simulations. In addition, two different examples of 
system simulations using the HVACSIM(sup +) pro- 


gram are presented. In the first example, 
HVACSIM(sup +) ‘am was used to study the dy- 
namic behaviour and controllability of the heating 
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Unit air-heaters are often used for in various 
In Sweden indirect air- 
heating with hot water or steam . 


est 5%, * writing of time 15 years, * price on electricity 


0.253 kr/kWh, * price on gas 0.2 kr/kWh. (ERA cita- 
tion 15:034713) 
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be subjected to shortened service life tests. (HWJ). 
(Copyright (c) 1980 by FIZ. Citation no. 90:081873.) 
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Ermittilung der Kompatibilitaetsbedingungen des Entwicklung eines modularen Nah yst 
Systems Brenner/Kessel fuer Heizungsanlagen auf der Basis verbr 9 rt getrieb 
zur rung durch optimale Ab pump Schiussbericht. (Develop- 
mung der Komponenten. Abschlussbericht. T. 4. ment of a modular district heating system on the 
von Brenner-Kessel-Kombina- of internal combustion engine driven large- 
tionen unter Bedingu des Bundesumwelt- __ size heat pu Final report). 
zeichens RAL-UZ 9 und RAL-UZ 46, frome shape F. Zacharias. 86, 270p 
1987. (Determ of compatibility of Contract BMFT 03E-8301-A 
the burner/boiler -conserving in German. 
mer Final report. Pt. 4. Testing of burner? A.drastic Gears of Ss Sroryy prioes fol tn fa risy 
ning period o} resear ‘om June 1, 
combinations for compliance with the Bun-  To8.Pintr December 31, 1985. Reduction of the oi 
F. Rick. 1988, 56p and prices, increase of the electricity tariff. This 
Contract BMET 03E-8339A dev nt influenced the research pr more 


in German. With 3 refs., 23 tabs., 18 figs. 


Early in 1988, new standards for the award of the Bun- 
desumweltzeichen (symbol: blue angel) for oil-gas 
burners (RAL-UZ 9) and oil burner/boiler combinations 
(RAL-UZ 46) came into effect placing substantially 
more stringent requirements on the reduction of pollut- 
ant emissions. A total of 17 burner/boiler combina- 
tions were tested to find out the extent to which the 
new standards can be satisfied. All the burners tested 
wore the Umweltzeichen that was valid until the end of 
1987. All the requirements of the new RAL-UZ 46 
could be fulfilled in their entirety only if one specific 
burner was used in the combinations. Another conven- 
tional burner satisfied the requirements in one combi- 
nation. The Saget combinations were found to 
exceed the limits, chiefly the NO sub x contained in the 
flue gas. When testing the burners by means of a fire 
tube in accordance with RAL UZ 9 it became apparent 
that only the burner of specific gy sn referred to 
above met all the requirements. Difficulties arose 
chiefly as the soot and CO content of the flue gas were 
excessive. It is hence hardly possible to predict the be- 
haviour of an actual burner/boiler combination from 
the results obtained for a boiler tested on a fire tube. 
Realistic emission data can be collected only from 
tests made on actual combinations. A comparative as- 
sessment of the emission data groups was made using 
a ‘combination factor’ made up of smoke spot number, 
CO content and excess air, and the NO sub x content 
in a system of coordinates indicating the intensity of 
combustion. About one fourth of the oil atomising noz- 
zles employed failed to comply with DIN 4790. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081881.) 
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Ermittiung der Kompatibilitaetsbedingungen des 
Systems Brenner/Kessel fuer Sado 
zur Energieeinsparung durch optimale im- 
mung der Komponenten. Abschiussbericht. T. 3. 
+ eaoancnny Aye wl kschwi gen beim An- 
fahrvorgang in Brenner/Kessel-Systemen. (Deter- 
mination of compatibility conditions of the burner/ 
boiler system for -conserving heating sys- 
tems by means of optimum component adjust- 
ment. Final report. Pt. 3. Inv ition of com 
sional vibrations occurring during the start-up of 
burner/boiler combinations). 

J. Melke, and S. Thomassen. 1988, 79p 

Contract BMFT 03E-8339-A/7 

In German. With 16 refs., 5 tabs., 32 figs. 





Among other factors, also the start-up behaviour of 
burner/boiler combinations is to be critically analysed 
with a view to saving energy and reducing pollutant 
emissions. It is in the ignition phase that unburnt hydro- 
carbons and soot are produced which deposit inside 
the boiler and gradually lessen its efficiency. The aim 
of the investigation was to determine, by means of 
essional vibration measurements, the burner 
and boiler characteristics of significance to the start-up 
viour. Reference was to be made to the works of 
other authors defining burner or boiler characteristic 
values. From the present preliminary investigation it 
followed that there is no clear allocation of characteris- 
tic values to burners or boilers. It is hence suggested 
to review the methodology and supplement it by more 
recent approaches, if necessary. (orig.). (Copyright (c) 
1990 by FIZ. Citation no. 90:081882.) 
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‘oject 

than a research project independent on the market sit- 
uation. The influence was not directed against the 
main working principles but resulted in industrial rear- 
rangements r ing the working goal: from the 
series oriented wees oe towards the increased de- 
velopment of the luls, as well as the partially burn- 
ing questions and the rapid development of exhaust 
gas reduction for engines and plant aspects connect- 
ed with this. Outstanding results of this research work 
are: simulation calculation of the IKE as practicable 
planning instrument for heat pumps and local heating 
systems; chapter 3.1. Suitable lean mixture gas engine 
with mixture loading as ecologically bei jal, eco- 
nomic gas engine for all tasks of energy supply; chap- 
ter 3.7. Efficiency of the engine and plant technology 
of the gas engine drive with lambda = 1-combustion 
and three-way catalytic; chapter 3.5. Approximative, 
theoretical general presentation of the rotating power 
course of piston compressors; chapter 3.2. Advan- 
tages of a thermo-acoustic-hot module of the engine; 
chapter 3.3. (orig./UA). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081902.) 
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The Diagnostic Instrumental and Analysis Laboratory 
(DIAL) at Mississippi State University (MSU) is devel- 
oping diagnostic instruments for MHD power train data 
acquisition and for su of MHD component devel- 
opment test facilities. Microprocessor-controlled opti- 
cal instruments, initially developed for HRSR support, 
are being refined, and new systems to measure tem- 
peratures and gas-seed-slag stream characteristics 
are being developed. To on. data acquisition and 
analysis capabilities, the diagnostic systems are being 
interfaced with DIAL’s ers. Technical support 
for the diagnostic needs of the national MHD research 
effort is being provided. DIAL personnel will also coop- 
erate with government agencies and private industries 
to improve the transformation of research and devel- 
opment results into processes, products and services 
applicable to their needs. Some tests were conducted 
at the Coal-Fired Flow Facility (CFFF) at UTSI, and the 


Component Development and Integration Facility 
(CDIF), Butte, Montana. 
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The principal system studies of the performance of 
Combined Cycle Magnetohydrodynamics (MHD) 
Topped, Steam Bottomed power plants performed in 


the past have all utilized two stage combustion, where- 
in the primary combustor is fired fuel rich and combus- 
tion is completed after the gases have exited the MHD 
topping cycle and been cooled in a radiant furnace. 
The question addressed in this study is how-fuel-rich 
or, alternatively, what is the optimum Soy ope for 
the plant in the sense of minimizing the Cost of Elec- 
tricity (COE). Conclusions reached include: the overall 
plant efficiency increases monotonically for increased 
primary stoichiometry because the topping cycle mass 
flow increases and more power is generated by the 
topping cycle, less by the steam bottoming cycle; for 
each set of combustor pressure-oxygen enrichment 
values, there is a stoichiometry that minimizes capital 
cost; the primary stoichiometry that gives minimum le- 
velized cost of electricity depends strongly upon coal 
cost -- higher coal justifies the more efficient, more ex- 
pensive plants resulting from higher stoichiometries; 
the feasibility of operating the plant at primary stoichio- 
metries at or higher than the 94% considered in this 
st needs experimental verification of secondary 
combustor performance. 21 refs., 50 figs., 1 tab. 
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In this report for the October--December 1989 quarter, 
UTSI reports on a multitask research and development 
program directed toward developing the technol 
for the steam bottoming plant of a combined cycle 
MHD steam power pliant. During this quarter, a 135 
hour Proof-of-Concept (POC) test was completed and 
the results are summarized. Results of more detailed 
analyses from a 263 hour test conducted the prior 
quarter are also reported. The primary emphasis was 
in testing stainless steel tube materials for service in 
ptormedone temperature air heaters and super- 
heaters and in evaluation of particulate removal de- 
vices, baghouse and ESP, on the MHD combustion 
product exhaust. Results of detailed analyses of the 
test tubes removed after exposure for 500 hours of 
testing are included. Results of reconfiguration of the 
su eater test module to achieve the temperatures 
desired for simulating the retrofit superheater condi- 
tion are given. Preliminary analysis of results of ESP 
performance from testing with excess amount of po- 
tassium carbonate in the flow are also included. In the 
environmental program, the results of test conducted 
to verify compliance with the State operating permit 
are reported. Data from the remote air quality monitor- 
ing stations during the POC test are summarized. Per- 
formance of advanced instrumentation devices provid- 
ed by both UTS! and Mississippi State University is 
summarized. Materials tests directed toward finding a 
satisfactory ceramic tube for service in a high tempera- 
ture air heater are described. 16 figs., 2 tabs. 
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Advanced materials for use as electrodes, intercon- 
nections, and electrolytes in high-temperature electro- 
chemical applications are under investigation. The air 
sinterability of La(sub 1-x)Sr(sub x)CrO(sub 3) is highly 

indent upon a synergistic relationship between the 
(La + Sr)/Cr ratio, cation volatility, and second phase 
formation and transformation. Electrical conductivity in 
the ZrO(sub 2)--Y(sub 2)O(sub 3)--CeO(sub 2) and 
ZrO(sub 2)--Y(sub 2)O(sub 3)--TiO(sub 2) systems is 
highly dependent on composition and atmosphere. 
The electrochemical processes that occur at the solid- 
solid-gas interfaces in La(Sr)MnO(sub 3)/ZrO(sub 
2)(¥(sub 2)O(sub 3)) have been studied using an un- 
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— interface cell and impedance spectroscopy. 6 
refs., 7 figs. 
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The objective of this 
new fluorosulfonic and 
native fuel cell ae ving naa perform- 
ance than phosphoric a The procedure for the 
evaluation of now ade was a wo stage proces, the 
first stage being physicoc' abe a measure- 
ments peer weight, state of hydration, conduc- 
tivity of aqueous solutions) and preliminary electro- 
chemical property measurement using cyclic voltam- 
metry. If the results in the first stage appeared promis- 
ing, further electrochemical evaluation was begun 
using either the purified acid by itself in pH = 1 solu- 
tions (if a Mobeper me quantity of acid ved available) or 

added to pre-purified phosphoric 
cad ancl CAamROVORTOTN Gf Ohapen semiction Nl netics 
either in a praia disk electrode (RDE) cell or in a 
small (1 mi) fuel cell. 


was to aa a series of 
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The objective of this paper is to present a method to 
calculate the pressure and velocity fields of a horizon- 
tal-axis wind turbine (HAWT) in the presence of yaw. 
The flow is assumed to be potential and incompress- 
ible. The formulation used is general and applicable to 
unsteady incompressible potential flows around wind 
turbines, as well as aircraft and ship propellers. The 
main problem in the acrodynamic analysis of the 
HAWT is to define the wake geometry because no sys- 
tematic studies (such as those for helicopter rotors) 
exist in this field. In the past, both numerical and exper- 
imental approaches were used to study this problem. 
Because of this lack of data on the wake geometry, the 
approaches used in the non-axial flow analysis are 
——_ experimental. A free-wake analysis is also.in- 
cluded. 
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electrical energy. Transformer connected to an 

aerogenerator: an experimental modelling of wind 


machines. 

1986, 27p AFME-84-350-0277 
In French. 
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ign and development of a test facility for the test- 
ing, in steady state, of mechanical-electrical energy 
converter faa Ss coupled with wind turbines. A theo- 
retical wi ine model is proposed. An application 
of this roo is to drive the test facility with a micro- 
computer. Different ways of simulation are examined. 


103,722 
DE$0514553/GAR PC A11/MF A02 
Agence Francaise pour la Maitrise de |’Energie, Paris. 


1986, 233p CONF-860433 
In French. International workshop on the dynamic be- 
havior of wind turbines, Sophia Antipolis (France), 28- 


30 Apr 1986 


ENERGY 


Miscellaneous Energy Conversion & Storage 


U.S. Sales Only. 


ee ee ane ot Sie Reanaticns seaehen. 
wind turbine dynamic behaviour are: wind influence 
behaviour, influence of material fatigue be- 
development of structural 
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In order to study the durability of molten carbonate fuel 
cell, a 1kW class stack was prepared for experimental 
purpose, and continuous — test for 1500-hour 
% fuel utilizing ratio, was 
out. The initial performance of the stack was 
1.21kW in DC rated output power, 749mV in mean volt- 
age, and voltage deviation in 12 composed cells of the 
stack remained atively in small value. The 
energy conversion of the stack increased 
with increasi Rareastan hast olen retin and it was 44% at 
80% fuel utilization. Some of the cells showed the 
target value in the decay rate, but the oy yr rate - 
the stack five-time bigger than 


was 

value. The cause of the cell performance cathe ep 
ee eer women at 
cathode gas. The leakage was considered to be gen- 
erated from wet-seal part and cross-over through elec- 
trolytic plate. The cause of the leakage was 
depend on the decrease in electrolyte in electrolyte 
plate due to the corrosion of separator plate. 4 refs., 44 
figs., 8 tabs. 
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Together with i oniguant making of cell and test unit 
of solid oxide fuel cell (SOFC), basic study was made 
about the development of cell. High temperature test 
portion proper, heat resistant property and high tem- 
perature strength being taken into consideration, was 
made of Si (sub 3) N (sub 4). The cell was fixed and 
sealed at the fore end of support part, made of ZrO 
(sub 2), and inserted into the test portion ag Asa 
result of experiment, using hydrogen as the test 
unit was confirmed to be able to safely and simply test 
air and fuel at the SOFC operation range of tempera- 
ture, 800 to 1100 centigrade. Cell, prototypically made 
by dipping is not good because electrolyte has open air 
holes having crossleak occur. Cell which is tape 
formed by doctor blade or —_ formed of partially sta- 
bilized zirconia, coprecipitated has small contact area 
between collecting electrode and electrode, and is so 
small in output power that further heightening is neces- 
sary in performance. 3 refs., 19 figs. 
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measurements 

worm and the test field in Kaiser-Wii 
measurements are the basis 
definitions. The first draft of the 
lished in 1986 and was also used by the Institut fuer 
nationally and internationally and have been published 
na 

in 1989 as ‘Preliminary Regulations for the Certification 
TOE A een deur eee a ee 


Lloyd. A large number of papers and publications 
cover aspects and results which were discussed 
fn public, regulations are under continuous devel- 


opment the test field was taken over by the Windtest 


Kaiser- ee GmbH, a founded compa- 
ny owned by state, community, and German- 
ischer Lloyd on equal shares. (orig./HP). 
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content 
and torque pulsations. To a, this, two PWM 
methods are compared Veskodin ied 
tons and metimemand On an 11 kW squirrel-caged 
induction motor fed by a transistor inverter. 
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The paper presents simple descriptions and control 


tion of Chalmers experimental system is 
also included. (author) (9 refs., 12 figs.). 
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in terms of noise, tions, efficiency, 

and simplicity to manufacture. The whole system is a 
simple way to control the mill with variable speed and it 
has high efficiency. (author). 
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Power control of a fixed-pitch variable-speed hori- 
zontal windmill used in a wind-diesel system. 
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Windpower ‘89, San Francisco, CA (USA), 24-27 Sep 
1989. 
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The paper describes a variable-speed system applied 
on a wind turbine which is used in an experimental 
wind-diesel system. Control principles and algorithms 
for the variable-speed system and results from oper- 
ation are presented. The results show the turbine start- 
up, dynamic behaviour, step response etc. A descrip- 
tion of the entire wind-diesel system and a few long- 
term results are also included. The evaluation shows 
that the system has an appropriate control and saves a 
rather great amount of fuel. (author). 
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Harmonic currents and torques have been investigat- 
ed with calculations and measurements on a 11 kW 
induction machine connected to two transistor conver- 
tors. The standard winding in the induction machine 
has been replaced with a new winding, consisting of 
two three-phase windings separated 30 electrical de- 
grees. The results from the investigation show that 
harmonic torques can be reduced. (orig). 
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This paper describes two variable speed ac-drive sys- 
tems, a synchronous generator with frequency conver- 
tor for large speed ranges and a rotor cascade induc- 
tion generator for small variations of speed. Results 
obtained with transient state calculations using com- 
puter models as well as verifying laboratory tests are 
— in form of currents, torques and efficiency. 

synchronous generator system together with a 
digital control system is operating on a 40 kW windmill, 
for test purpose. The measurements on the wind tur- 
— optimal operation in low wind conditions. 
orig). 
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This paper describes two variable speed ac-drive sys- 
tems, a synchronous generator with frequency conver- 
tor for large speed ranges and a rotor cascade induc- 
tion generator for small variations of speed. Results 
obtained with transient state calculations using com- 
puter models as well as verifying laboratory tests are 
presented, in forms of currents and torques. The syn- 
chronous generator system together with a digital con- 
trol system is operating on a 40 kW windmill, for test 
purpose. The measurements on the wind turbine 
tonal. constant torque during high wind conditions. 
orig). 
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The paper presents results from measurements on dy- 
namic performance at Chalmers experimental wind- 
diesel system. Results and descriptions of control al- 
gorithms for the energy storage system, the autono- 
mous grid, the diesel generator and the wind turbine 
system are included. A short system description is also 
given. The measurements mainly describe the system 
behavior at wind fluctuations and at load changes. 
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This report, that was financed by Statens Energiverk, 
is an extension to the study of a medium sized WECS 
carried out by 3K Engineering for Vattenfall, Statens 
Energiverk and VAST. It consist of detailed analyses 
that were done in preparation of a detailed design of 
the windmill. Chapter 3 deals with noise. A recent 
report suggests that the noise level of a WECS at a 
specified distance should not exceed the level of back- 
ground noise. Since the most severe part of a windmill 
noise is due to blade tip noise, this approach favours 
variable speed windmills Maximum blade tip speed of 
a windmill that does not exceed background noise at a 
distance of 200 meters was determined to be 97 m/s. 
Chapter 4 deals with the optimal rotor size of the wind- 
mill at a given site. Costs and revenues were analysed. 
Limitations in rotor size due to tower natural frequen- 
cies and noise were considered. An optimal diameter 
od around 45 meters was chosen based on a marginal 
cost/revenue consideration. In chapter 5 blade pro- 
files suitable for a yaw control WECS were studied. A 
blade profile weeny | favourable stalling features was 
chosen. In chapter 6 causes of large teeter motions 
during the stopping procedure at yawed position was 
analysed. The main cause for these motions seems to 
be wind shear across the rotor. This cannot easily be 
controlled in the design without the introduction of a 
teeter damper. Different types of dampers are ana- 
lysed. A teeter brake is found to have the best effect. A 
design of such a brake is also presented. (author) (11 
refs., 13 figs., 4 tabs.). 
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This report describes the input for the pr 
GAROS1 and GAROS2, version 5.8 and later, Febru- 
ary 1988. The GAROS system, developed by Arne 
Vollan, Omega GmbH, is used for the analysis of the 
mechanical and aeroelastic properties for general ro- 
tating systems. It has been specially designed to meet 
the requirements of aeroelastic stability and dynamic 
response of horizontal axis wind energy converters. 
Some of the special characteristics are: * The rotor 
may have one or more blades. * The blades may be 
rigidly attached to the hub, or they may be fully articu- 
lated. * The full elastic properties of the blades, the 
hub, the machine house and the tower are taken into 
account. * With the same basic model, a number of 
different analyses can be performed: Snap-shot analy- 
sis, Floquet method, transient response analysis, fre- 
quency response analysis etc. 


rams 
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The input card deck for the finite element peoeeem 
GARFEM version 3.2 is described in this manual. The 
program includes, but is not limited to, capabilities to 
handle the following problems: * Linear bar and beam 
element structures, * Geometrically non-linear prob- 
lems (bar and beam), both static and transient dynam- 
ic analysis, * Transient response dynamics from a 
catalog of time varying external forcing function types 
or input function tables, * Eigenvalue solution (modes 
and frequencies), * Multi point constraints (MPC) for 
the modelling of mechanisms and e.g. rigid links. The 
MPC definition is used only in the geometrically linear- 
ized sense, * Beams with disjunct shear axis and neu- 
tral axis, * Beams with rigid offset. An interface exist 
that connects GARFEM with the program GAROS. 
nove isa for aeroelastic analysis of rotat- 
ing structures. Since this interface was developed 
GARFEM now serves as a preprocessor ep in 
place of NASTRAN which was formerly used. Docu- 
mentation of the methods applied in GARFEM exists 
but is so far limited to the capacities in existence 
before the GAROS interface was developed. 
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The finite element code GARFEM is used at FFA 
mainly to make structural analyses of wind turbine 
structures. This report concerns a modification of the 
code to handle a more refined beam element. The new 
beam element can take care of separate neutral axis 
and shear axis, and also rigid offset of the beam ele- 
ment. The two possibilities are independent of each 
other and can be combined freely. The theory for both 

improvements of the beam element is presented. This 
report documents the changes from GARFEM version 
3.1 (87-04-08) to GARFEM version 3.2 (89-04-14). 
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Five wind turbines of the type WHP-15-3-25 built by 
Wind Power Holland Ltd. have been erected on a site 
in India. The turbines failed after commissioning due to 
mechanical instabilities which caused severe damage 
to the turbines. The manufacturer claims that he has 
investigated and solved the problems by improving the 
design. In order to verify whether the improvements 
are adequate -and to provide a higher level of confi- 
dence in the operation of the machine it was consid- 
ered necessary to test one specimen of an improved 
type at the test station at Petten. The scheduled test 
program could not be completed due to contracting 
problems and storm damage. All the objectives of the 
test were therefore not completed. Instead a thorough 
analysis of the incident was performed. It is concluded 
that the turbine is un-safe. A complete test program of 
a prototype is required before a specimen of the tur- 
bine type can be used for commercial applications. 8 
figs., 2 apps. 
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The cooperative research program of ECN and the 
University of Twente (UT) on the title subject includes 
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the following activities: Task 1 (ECN): development of 
a flat plate support/air-electrode composite; Task 2 
(UT): application of a membrane on the supported air- 
ee as a basis for thin electrolyte structures; 
‘ask 3 (UT): application of thin electrolyte structures 
ba (E)CVD techniques; Task 4 (ECN and UT): charac- 
terization of mi es and electrochemical prop- 
erties of components and composites; Task 5 (ECN 
- UT): interaction between electrode material and 
thin electrolyte structures. Work in the period January- 
June 1990 is summarized. 6 figs., 8 refs. 
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N90-26396/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
ing'and © cian cketcumsaie Fuel 
imi a e 
Process Simulator. 
T. M. Maloney, a Leibecki. 1990, 7p NAS 
1.15:103210, ¢ Se18, NASACT TO 03210 
Presented at the 25TH Intersociety Energy Conversion 
Engineering Conference, Reno, NV, 12-17 Aug 1990; 
cones by Aiche, ‘Ans, Sae, ACS, Aiaa, Asme, 
a 


The H n ~ Regenerative Fuel Cell System 
van eae as Hy: ‘ey component for ener: now , 
in  euppert of future An missions. Since 
regenerative electrochemical conversion paaalany 
has not yet been tested in space applications, it is nec- 
essary to implement predictive techniques to develop 
initial feasible system designs. The ASPEN simulation 
software furnishes a constructive medium for analyz- 
ing and for optimizing such systems. A rudimentary re- 
nerative fuel cell system design was examined using 
ASPEN simulator and this modular approach 
allows for easy addition of supplementary ancillary 
components and easy integration with life support sys- 
tems. The modules included in the preliminary analy- 
ses may serve as the fundamental structure for more 
complicated energy storage systems. 
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N90-26636/2/GAR PC A03/MF A01 

Aeronautical Research _— of Sweden, Stockholm. 

Poorman Bsn — of the Masking of Wind Turbine 
Noise by Am 


L. Ekstroem, ai mo ae Jan 90, 12p FFA- 
pane ts eT N-90-971 

Contract S -506-266- 

Presented Me Ewec 1989, - Scotland. 


An assessment of the masking effect on the noise 
from wind turbines by ambient sound is presented. The 
periodic modulation of the wind turbine noise is studied 
and gaps in the wind sound are analyzed. Introductory 
studies of two new topics are carried out: long time 
covariation of the wind speeds at high and low height 
above the ground; and covariation of turbine and back- 
ground sound for three hypothetical turbine concepts. 


103,742 
PBS1-109033/GAR PC A03/MF A03 
oe. peer MA. 

Production and Characterization of Non-Platinum 


Cata Materials Formed by lon Implantation. 
Final Report 1 November 1986-31 January 1990. 

A. C. Greenwald, V. Jalan, and M. Desai. 1990, 46p 
FR-20342, GRI-90/0176 

Contract GRI-5086-260-1405 

See also PB89-218002. Sponsored by Gas Research 
Inst., Chicago, IL. 


The use of ion implantation of carbon support materi- 
als was investigated in an effort to develop low-cost, 
eee - gen reduction catalysts for long-life 

quel cells. High-energy implants into 
coane a coulings were used to determine the catalytic 
action of different compounds. Low-energy implants 
were used to treat the surface of the entire volume of 
carbon black used in electrodes. Nitrogen implant sup- 
port materials were more corrosion resistant and 
showed higher activity after addition of Pt than untreat- 
ed carbon powders. Catalytic activity without addition 
of Pt was found implanted in blacks. 
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Commercial Buildi othe: gg tren nm Market: Char- 
acterization and Trends. Topical Report April! 
1988-June 1989. 


J. Williams, H. McDermott, and J. Stafurik. Apr 90, 
56p GRI-89/0246 

Contract GRI-5087-293-1647 

Sponsored by Gas Research Inst., Chicago, IL. 
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Characterization of the commercial buildings sector 
and the application of cogeneration are presented in 
the report. Included are key factors which play an im- 
portant role in the decision-making process involving 
cogeneration systems. Information was gathered from 
telephone and onsite visits to several cities across the 
U.S. Contacts were made with various ——— 
including architects/engineers, project elopers, 
vendors, building owners, and financiers. The results 
of the task are — used to develop the framework 
for a software model that will be used to project future 
market penetration of commercial sector cogeneration 
systems. This software will provide a tool for the Gas 
Research Institute to evaluate the impacts of potential 
R&D involving commercial sector cogeneration sys- 
tems. 
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= Univ. (Germany, F.R.). Inst. fuer Computeran- 
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Statische und dynamische Untersuchungen = 
Turms fuer die OPTIWA-Versuchswindturbi 
(Static and dynamic investigations of the tower far 
the OPTIWA experimental wind turbine). 

J. ara, T. Frank, and B. Kirchgaessner. 1984, 
140p Rept no. ICA-3 

Contract BMFT O03E 8054 A7 

In German. 


The tower of the OPTIWA wind turbine is investigated 
using the Finite Element Method (FEM). Correspond- 
ing to the different modes of operation three different 
FE-idealisations are established. Static calculations 
are used in order to determine the stresses in different 
cross-sections of the structure. In a subsequent dy- 
namic investigation the calculation of the eigenmodes 
and the determination of the time-history-response of 
the structure to selected rotor loads are performed. All 
calculations are executed with the Finite Element pro- 
ram system ASKA. (orig.). (Copyright (c) 1990 by FIZ. 
itation no. 90:081868.) 
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Jase maerparag Anaoen PC E07 
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haenee und Untersuchung des OPTIWA-Ro- 
torblattes mit der Methode der Finiten Elemente. 
(Design and investigation of the OPTIWA rotor 
blade using the finite element method). 

J. Argyris, K.A. Braun, T. Frank, and B. 
Kirchgaessner. 1985, 94p Rept no. ICA-7 

Contract BMFT O3E 8054 A7 

In German. 


This report deals with the investigations of the rotorb- 
lades of the experimental wind turbine ‘OPTIWA’. Both 
the projected as well as the constructed blade are de- 
scribed. A short discussion of the calculations for the 
structural layout is followed by a detailed static and dy- 
namic investigation using the Finite Element Method 
for the rotorblade idealized by beam elements. The 
FE-data needed are determined using a method for 
the shell-beam conversion documented in the report. 
In order to verify this method calculations are per- 
formed applying a more sophisticated model using 
shell elements. The computational results are com- 
pared with measurements gained from experiments 
described elsewhere. ok (Copyright (c) 1990 by 
FIZ. Citation no. 90:081869 
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Suedwind Gebr., Berlin (Germany, F.R.). 

Entwicklung, Bau und Betrieb einer neuartigen 
Windkraftani mit Wirbelschrauben-Konzentra- 
tor - BERWIAN. Phase 2. Teilprojekt 2. Abschiuss- 
bericht. (Development, construction and operation 
of a new wind power piant with a vortex augment- 
ed turbine - BERWIAN. Phase 2. Part project 2. 
Final report). 

L. Dittmer. Apr 90, 98p 

Contract BMFT 0328412C 

In German. 


The aim of the project was the development, construc- 
tion and operation of a wind power plant with a vortex 
augmented turbine of the type BERWAIN. The work 
was Carried out together with the Institute for Measure- 
ment and Control Technologies, Section Bionics and 
Evolutionary Technology of the Technical University in 
Berlin. Based on the experience of the Technical Uni- 
versity of Berlin gained in the previous first phase of 
this project, an augmented wind power plant with 11 


103,748 


augmented blades and a total wing span of 7.2 m was 

and tested. The pliant was eventually erect- 
ed in September 1989 and began a 6 months trial op- 
eration. Important system data was continuously moni- 
tored. Improvements during the trial operation enabled 


lory 
changes made to the augmentor (concentrator) to im- 
prove the unsatisfactory power characteristics could 
not produce the desired concentra’ ere The opti- 
phase can therefore not yet be considered as 
completed. (orig. ior (Copyright (c (c) 1990 by FIZ. Ci- 
tation no. 90:082022. 
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System-, Mess- und Anlagentechnik - Regelsysteme 

G.m.b.H., Niestetal (Germany, F.R.). 

Entwicklung und Aufbau eines modularen Systems 
elektrischen 


G. Cramer, R. Grebe, B. Hanna, W. Kleinkauf, and R. 
Rosendahl. Aug 88, 141p 

Contract BMFT 03E-8536-A 

In German. 


The demonstration project ‘development and con- 
struction of a modular system for autonomous electric 
energy supply on the Irish island of Cape Clear’ started 
on the January 1, 1985, Napmenet en Pye 
ed on Juli 31, 1988. The evaluation of the measured 
data, recorded sinc ince nearly one year, showed 
cantly the advantages of this pond » developed electric 
energy supply system compared to the prime energy 
with diesel aggregates only. With this wind-diesel-bat- 
tery combination approximatively 70% of the electric 
heat demand of the island can be covered by wind 
energy systems, resulting in an accordingly higher 
service life. The profitability calculation carried out re- 
sulted in a 25% lower kilowatt-hour cost for the energy 
produced with this system compared with the energy 
production with diesel aggregates. In the scope of this 
demonstration project, the advantages of the wind- 
diesel-battery-combination for the supply of island net- 
works could be proven. Not only the enormous savings 
of diesel fuels and high availability, but also the total 
profitability and the modularity of the system will result 
in the application in further island networks. (orig UA). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081899.) 
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ngzeitspeicher. Phase 2. Bd. 1 
und 2. (Prototype experiment and detailed investi- 
gations on a pressureless long-time heat storage 
system. Phase 2. Vol. 1 and 2). 

B. Voigt, and T. Mierke. Oct 88, 284p 
Contract BMFT 03E-4502-A 
In German. Published in 2 separate volumes. 


In 1976 a long-term storage system with a sen ome AS 
approximately 80000 m (3) was conceived by the EAB 
in cooperation with the power and light company 
BEWAG in Berlin. Since no sufficient knowledge about 
materials and suitable storage constructions were 
available, a three-step investigation program was stim- 
ulated: Step 1: Basic investigations on questions about 
material and fluid technology, Step 2: Construction of a 
pilot plant with a capacity of approximately 170 m (3) , 
Step 3: Modification of the pilot plant and elaboration 
of generally valid design fundamentals for the con- 
struction of a demonstration plant with a capacity of 
approximately 80 000 m (3) . Basing on the positive 
results regarding step 1 a pilot plant was constructed 
and operated in 1982 and 1987, focusing on step 2. 
The present two-volume report contains the results of 
this second step. In chapter | (volume 1) the basin con- 

struction, the problems regarding leakage and heat 
technology as well as the corresponding investigation 
results are presented. Chapter II (volume 1) contains a 
detailed operating instruction of the heat storage 
system and a complete diagram of the plant. In chap- 
ter Ill (volume 2), the operational and — proce- 
dure in the long-term heat storage system are de- 
scribed. (orig. eos (Copyright (c) 1990 by FIZ. “cita. 
tion no. 90:081903. 
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The Energy Division is one of 16 research divisions at 
Oak Ridge National Laboratory. The goals and accom- 
plishments of the Energy Division are described in this 
annual progress report for Fiscal Year (FY) 1989. The 
Energy Division is a multidisciplinary research organi- 
zation committed to (1)increasing the knowledge and 
understanding of how societies make choices in 
energy use, (2) improving society’s understanding of 
the environmental implications of technological 
change, (3) improving and developing energy efficient 
technologies, and (4) improving and developing trans- 
tion planning and scheduling systems. The 
nergy Division’s programmatic activities focus on 
three major areas: (1) analysis and assessment, (2) 
energy conservation technologies, and (3) transporta- 
tion systems. Analysis and assessment activities cover 
energy and resource analysis, the preparation of envi- 
ronmental assessments and impact statements, re- 
pe abt on waste management, analysis of emergency 
pr edness for natural and technological disasters, 
analysis of the energy and environmental needs of 
developing country. Ener: “py conservation technologies 
include heat pumps (thermally activated, electric 
driven, and chemical), building envelopes (walls, foun- 
dations, roofs, and materials), retrofits for existing 
buildings, and electric power systems. Transportation 
systems concentrate on research for sponsors within 
the US military on improving the efficiency of military 
ay scheduling, and transportation coordina- 
esearch on transportation analysis is conducted 
for civilian sponsors on a variety of issues. 415 refs., 
67 figs., 21 tabs. 
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Department of Energy, Washington, DC. Office of 
State and Local Assistance Programs. 

Thirteenth report to Congress: Comprehensive 
program and plan for federal energy education, 
extension, and information activities: a revi- 
sions. Section 508(c), National yy A 

Service Act, Pub. L. 95-39, 42 U.S.C. 7007(c), and 
Section 404(2), Energy Security Act, Pub. L. 96-294, 
42 U.S.C. 7373. 

Nov 89, 73p DOE/CE-0294P 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The document which follows is the thirteenth annual 
revision to the Comprehensive Program and Plan for 
Federal Energy Education, Extension, and Information 
Activities pursuant to section 508(c) of the National 
Energy Extension Service Act, Public Law 95-39, 42 
USC 7007(c). It also fulfills the requirement under sec- 
tion 404(2) of the Energy Security Act, Public Law 96- 
294, 42 USC 7373. The report is being submitted to 
Congress as an addendum to the Department of Ener- 
gy’s budget submission. This revision, like its prede- 
cessors, catalogues the coordinating activities be- 
tween and among the participating federal depart- 
ments and agencies in the area of federal energy edu- 
cation, extension and information activities. The report 
is a compendium of current federal mers education, 
extension, and information activities, and provides a 
point of contact for additional information. These pro- 
grams cover a broad range of energy applications, and 
address many different audiences through a variety of 
delivery mechanisms, including volunteer efforts, re- 
search and development initiatives, and efforts aimed 
at specific consumers. 2 tabs. 
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Annual cope to the President and the ress 
on the State Energy Conservation Program for cal- 
endar year 1988. 

Progress rept. 

Oct 89, 1383p DOE/CE-0293P 
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An Annual —— to the President and the ress 
on the State Energy Conservation Program (SECP) is 
required to be prepared and transmitted annually by 
section 365(c) of the Energy Policy and Conservation 
Act (EPCA), Public Law 94-163, 42 USC 6325(c). This 
is the thirteenth annual report; it discusses program 
activities from January 1 through December 31, 1988. 
For FY 1988, all states developed and implemented 
plans that were approved by their respective USDOE 
Operations/Support Offices. In their plans the states 
were able to design conservation rams that com- 
plied with the requirements of the legislation and at the 
pew time were compatible with state and local needs. 
tabs. 
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Ohio Public apo Commission, Columbus. 
Methodology and handbook for including societal 


benefits in rates od ac ne rmmen and small power 
production: A least cost approach. 

90, 4100p DOE/GE/2T hart 

Contract FGO1 -87CE27474 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
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This document reports on work conducted coopera- 
tively by the Public Utilities Commission of Ohio, The 
Cincinnati Gas & Electric Company, and Battelle Me- 
morial Institute. The work was funded, in part, by the 
US Department of Energy to promote the development 
of methodologies for “Least Cost Utility Planning” 
(LCUP). The project covered in this report was de- 
signed to develop a methodology for better — 
ing the intangible or “non-economic” costs and 

fits of small-scale power production into the analysis 
and era process. In particular, the methodolo- 
gy includes such quantifiable and non-quantifiable fac- 
tors as social, environmental, economic, and techno- 
logical impacts as part of methodology ‘for designing 
tariffs. The coach deals with costs and benefits 
from three different points of view: the utility, the pri- 
vate power producer, and society. All three viewpoints 
are integrated into a common framework that pro- 
duces only overall results. The methodology attempts 
to identify net social cost; it does not attempt to indi- 
cate individual costs and benefits or any appropriate 
offsetting payment streams. The report presents novel 
ways of calculating the utility and small power produc- 
er benefits, and cost benefit analysis method that can 
— the benefits to all parties. 12 refs., 12 figs., 3 

S. 
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This document reaffirms the US Department of Ener- 
gy’s (DOE’s) commitment to a 30-year goal of compli- 
ance with laws, regulations, and agreements ai at 
protecting human health and the environment; consoli- 
dates DOE’s planning for Environmental Restoration, 
Waste Operations (including Corrective Activities), and 
Technology Development Leaps Transportation 
and Education); reports progress made toward achiev- 
ing compliance goals; and explains changes in strate- 
gy due to new policies and external events. 16 figs. 
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In the Pacific Northwest, a major effort has been made 
to improve the energy efficiency of new buildings. In 
the residential building sector, energy-efficient stand- 
ards for new construction, called Model Conservation 
Standards (MCS), have been proposed; and demon- 
stration projects are under way to implement MCS fea- 
tures and to explore new conservation ilities. 
Bonneville Power Administration (Bonneville) adminis- 
ters a Pacific Northwest program to promote the con- 
struction and marketing of energy-efficient site-built 
homes. This program, Super Good Cents (SGC), ey 
incentives for new buildings that meet the 

-efficiency levels. Starting in late 1987, Bonne- 
ville in a research and demonstration project to 
include HUD-code manufactured homes (homes built 
under the US Department of Housing and Urban De- 
velopment’s standards) in the SG ram. This 
report provides information on PNL’s activities in col- 
lecting technical and cost data, and presents selected 
descriptive results from the cost database. Analysis 
will be performed under a separate Bonneville contract 
after energy, ventilation, and infiltration rate data are 
collected. 2 refs., 12 tabs. 
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The mission of the US Department of — (DOE) 
Office of Buildings and Community Systems (OBCS) is 
to lead a national effort to achieve maximum, cost-ef- 
fective energy productivity in the buildings sectors. To 
achieve this mission, OBCS is generating new technol- 
ogies, research findings, methods, and databases in a 
wide range of building performance areas. The OBCS 
technology transfer program attempts to promote 
adoption and use of these research and development 
results. The OBCS technology transfer program seeks 
to enhance the adoption process by ing and 
= lementing a system to transfer R&D results quickly, 

efficiently, and effectively to private- and public-sector 
users. The program supports technology transfer ac- 
tivities that will have a long-term, positive impact on 
the —, construction, and maintenance of energy- 
efficient buildings and community systems. Our focus 
is on promoting familiarity and confidence in OBCS 
products. This progress report provides an overview of 
the specific projects undertaken over the past year 
with support from the program. It concludes with a list 
of publications. 27 refs. 
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The DOE-2 building energy analysis program was de- 
signed to assist engineers and architects in the per- 
formance of design studies of whole-building energy 
use under actual weather conditions. Program devel- 
opment was —_— by several objectives: (1) that the 
description of the building entered by the user be read- 
ily understood by non-computer scientists; (2) that the 
calculations be upon well-established algo- 
rithms; (3) that the program permit the simulation of 
commonly available heating, ventilating, and air-condi- 
tioning (HVAC) equipment; (4) that the costs of running 
the program be minimal; and (5) that the predicted 
energy use of a building be acceptably close to meas- 
ured values. These objectives have been met. We 
present here an overview of the DOE-21D version of 
the program. An annotated example of DOE-2 input 
oy — is shown in the Appendix. 9 refs., 12 figs., 
1 tabs. 
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edness is the special re- 
Assistant Secri 


E emergency prepar 
sponetly of the Deputy etary of 
nergy Emer. within the Office of i 

Secretary for International Affairs and E Emer- 

— though other Department of Energy (BOE) of- 
manage some aspects and DOE also i: 

nates management with other federal de- 

partments. i for energy 


emergency prepared 
nomic stabilization objective, seeks to ease the impact 
of an energy supply disruption by facilitating a quick 
recovery and minimizing the disruption’s economic 
consequences. The second is the mobilization support 
objective to ensure that there is adequate energy and 
fuel to support defense, defense industrial and critical 
civilian needs for energy and fuel. While all energy sys- 
tems are vulnerable ed ed in the om of serious- 
—_ the —. of a disruption. Oil is the most 
, and will become increasingly so in the 
1900" s, as ina and reliable foreign sources di- 
minish and the United States relies more on imports 
from volatile Persian Gulf countries. Electric power is 
the next most vulnerable system, being open particu- 


ines two highly connected organizations: the Office of 
Energy E ies (OEE) itself and the actual re- 
sponse organization, a on the Energy Emer- 
gency Management System (EEMS). 38 refs., 10 figs. 
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This is the 10th Annual a to Congress of the 
United States of E , and it covers the 


1988 and 1989. activites & all elements of the 
Coeetaont are described except those of the inde- 


pendent Federal Energy Regula’ Commission, 
which issues its own report. 41 refs., 130 figs., 36 tabs. 
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Dr. L. D. Hamilton and Mr. G. A. Goldstein attended the 
be Workshop International Energy Agency a. 
nergy Technol Systems Analysis Pr 
ran) A Annex IV, Greenhouse Gases and ‘ational 
lr ns: Technologies and Costs for Reducing 
Emi of Greenhouse Gases, Energy Study 
Center, Netherlands Energy Research Foundation, 
Petten, The Netherlands, April 9--11, 1990. As global 
interest in evaluating the impacts of policies for reduc- 

emissions of greenhouse gases at national and 
international levels increases, the IEA ETSAP group 
could be in a good position to make a direct contribu- 
tion. The group, applying the MARKAL energy/envi- 
ronment linear program as its primary modeling tool, 
was a forum for international collaboration on energy 
issues for over a decade. The purpose of this trip was 
to reassert US DOE interest in the activities of ETSAP 
Annex IV; obtain knowledge as to the current status of 
various national efforts; demonstrate the PC version of 
the US ener system the Market Allocation 
(MARKAL} |, together with the Brookhaven de- 
veloped MARKAL Users Support System (MUSS), as a 
tool to improve [bear MARKAL Usebillty for upcoming 

analysis and by non-lEA countries, especially develop- 
ing countries; ond | participate in establishing a Work 
Plan for Annex IV. 
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The PIRSEM is a French a research pro- 
gram on sciences and materials 


(metallurgy, up ing of wast and socio-eco- 
nomic aspects of energy. (ERA chtation 15:037020) 
103,761 
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A Francaise pour la Maitrise de |’E: , Paris. 
P M: Rapport d’activite. Tome 2. (PIRSEM: 


1987 operations review. V 

1988, 462p AFME-87-91-0002(Vol.2) 
In French. 

U.S. Sales Only. 


The PIRSEM is a French a research pro- 
gram on energy sciences and base materials with the 
aim to enhance colaborston ition between laboratories 
and application industries for —_ conservation. 


The ‘conver sion of por concerned with a ener- 
gies oe, lar e biological 
way), rational Onueatings on and in indus- 


tries). (ERA citation 15:037046) 
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ed economia: dati e statistiche di base. 


econom ee data base). 
Sarin 93p ETDE-IT- 
In Ital 


U.S. a Only. Aegiag of this document are illegible 
in microfiche products. 


This compilation of and economics data was 
carried out by ENEA ( Commission for Alterna- 
Sources). The world, national and ri | 
Statistical data report information on population 
growth, employement, gross national product (inciud- 
ing per capita values), consumer prices, trade balance, 
government lending and borrowing , production/con- 
sumption of fossil fuels easter 2 analysis), uranium 
and nuclear energy. 
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Taiheiyo energy oo 
chosa. (Onsite a oy gather 

policies in the countries of Pacific vogienh. 
Mar 3, 103p NEDO-P-8937 
In Japanese. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


On-site survey was carried out to gather information 
regarding energy policies, in particular those relevant 
to electric power, in the countries of the Pacific region. 
Taiwan is dependent on import for most of its energy. 
Pp ee 
tive source to oil, to participate in oil develop- 
ment ‘oard and to save . Taiwan is 
very active in tena nuclear and -fired power 
generation systems. Soalr and tidal power generations 
seem > be difficult. Singapore — 
import for its energy requirement ing the 
oil terminal in Asia, it is relatively less cae in se- 
curing energy supply. Energy policy is in the hands of 
private sector the use of natural gas and coal is 
considered for power generation. Solar is rich. 
Republic of Korea depends also on import. 
of oil is 46% but the policy is to change fuel to nuclear 
power and coal. Australia is a major exporter of pri- 
mary commodities in the world and self-sufficient in ai 
energy except for oil. Power generation is based on 
ring but active for the development of wind 
pond and wave power generation systems. 24 figs., 
62 4 
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103,765 
Rune Un activation F.R.). Seminar fuer 


deutschen Energiewirtschatt. ( 


the German orc 

N. Eickhof. 1988, 37p ETDE-mf-0517 

US Seles Onky.| paar illegible 
are ii 

in microfiche 


The economy of the Federal Republic of Germany is 
organized as a social market economy. Its main aim is 


a 
7 


‘to combine the of freedom in the market with 
that of social justice’. goal is a competitive econo- 
my which should be , deli 


chungsinstitut. 

Solarer Wasserstoff. Motor zur Ueberwindung der 
Energie- und Umweltkrise und der Weiltwirts- 
chaftskrise. (Solar hydrogen. The motor of over- 
coming the crisis of energy and environment and 


U.S. Sales Only. Portions of this document are illegible 
microfiche ae 


. Ces eee 
SS ee main focus is 
wi economic and political framework conditions 
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which are necessary if ‘solar hydrogen’ is to have a 
safe place among the technologies of the next centu- 
ty. (UA) 
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Helsinki Univ. of Technology, Espoo (Finland). 

Toimintakatsaus ja yhteenveto vuoden 1989 tutki- 
t a of the NEMO-re- 

search pian for the year 1989). 

P. D. Lund. 1989, 38p TKK-NEMO-10, ISBN 951- 

754-849-4 

In Finnish. NEMO-Research Programme. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 





This report summarizes the activity in the year 1988 
and presents the main features of the research plan 
for the year 1989. In the year 1988 the research was 
emphasized on preliminary studies and surveying 
works. The work has been progressing well and in the 
1989 it is already possible to concentrate the research 
on particular fields of energy technology like for exam- 
ple on wind energy, heat storage and fuel cells tech- 
nology. 
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DE90518713/GAR PC A04/MF A01 
Research Inst. of the Finnish Economy, Helsinki. 
Energian saeaestoen maeaerittely. (Defining 
energy conservation). 

P. Kasanen. 1990, 58p ETLA-316 

In Finnish. Discussion papers. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The purpose of this study is to analyze the concept of 
energy conservation and to suggest guidelines for the 
definition of the concept and the terms to be used. In 
the first part of the study we outline the problem by 
dividing changes in the level of energy conservation 
into three components: changes in the level of energy 
using activities i.e. the utility received by the consumer, 
the efficiency of energy consumption and changes in 
the structure of the economy. Changes in energy con- 
umption originate in numerous direct and indirect deci- 
sions. In the second part of the study we analyze defi- 
nitions of energy conservation and the related temino- 
logy. The definitions cover the following ways of think- 
ing about energy conservation: the differences be- 
tween trend development and conservation, influenc- 
ing the level of energy using activity, improving the 
energy efficiency of energy using activities, energy im- 
pacts of the structural change of the economy, conser- 
vation from the point of view of an energy utility and 
conservation according to general equilibrium theory. 
We conclude by making suggestions as to the use of 
the terms. It is essential to define the goal motivating 
energy conservation. It is not possible to avoid defining 
some terms for each specific case even if one of the 
suggested alternative definitions for the term conser- 
vation is chosen. 
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UKAEA Atomic Energy Research Establishment, Har- 
well (England). Energy Technology Div. 

Department of Energy’s renewable energy R and D 
programmes. Progress report 1988/89. 

Feb 90, 102p ETSU-R-51, ISBN 0-7058-1553-6 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The progress report presented covers biofuels includ- 
ing landfill gas and municipal waste digestion, refuse 
derived fuel combustion, straw and wood fuels, and 
passive solar design. Wind, wave and tidal energy re- 
search and development programmes, geothermal hdr 
and small scale hydropower, and general studies such 
as resource assessment and cost data collection, are 
reviewed. A table of targets, achievements and prior- 
ities for 1989/90 is given. (author). 
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MIC-90-00811/GAR PC E07/MF E01 
Manitoba. Surface Rights Board, Winnipeg. 

== Surface Rights Board: Annual report 


1989, 9p 
This annual report explains the purpose of the Surface 
Rights Act, and the powers of the Board. It reviews 


Board activities, includes a five year activity summary, 
and lists Board orders issued. 
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Battelle Pacific Northwest Labs., Richland, WA. 

Survey Data Used in Revising the Energy Conser- 

vation Requirements in the Manufactured Home 

Construction and Safety Standards. Technical 
Document. 


~ 
A. PF Lee, and C. C. Conner. Jan 89, 54p PNL-6842, 


UC-350 

Sponsored ee aan de oom 
nsored ent of Energy, Washington, 
., and Department of Housing and Urban Develop- 

aa Washington, DC. 


The analysis used to develop the recommendations 
for revision of the HUD manufactured housing ener: 
conservation standard requires information on ic 
energy conservation measures (ECM’s) and deter- 
mines the homeowner’s optimum investment in energy 
conservation by minimizing the sum of the costs and 
benefits of an investment in ay conservation using 
a life-cycle cost analysis. This technical support docu- 
ment contains the data from two of the three surveys 
that were used primarily to characterize the available 
ECM’s and their associated costs. One of the surveys 
involved telephone interviews with 83 manufacturing 
plants in 22 States throughout the United States. The 
locations and manufacturers were selected to take 
into account the a regions, climates, and dis- 
tribution of production thr out the country. The 
interviews focused on manufacturer practices perti- 
nent to ECM’s. Another survey focused on window 
characteristics related to ECM’s, —— window 
costs. Telephone interviews were conduct with rep- 
resentatives from 50 plants distributed throughout the 
pool States. Survey instruments and data are ap- 
pe 


103,772 
TIB/B90-81861/GAR PC E17 
PR fuer Zukunftsenergien e.V., Bonn (Germany, 


Enerplewirschatt in der Entwicklung Bundesre- 
publik Deutschland - DDR. (Trends in electric 
pth se in East and West Germany). 

In German. Symposium on trends in electric power 
supply in East and West Germany, on the occasion of 
the Leipzig fair, Leipzig (German Democratic Repub- 
lic), 15 Mar 1990. 


After an introduction to the tasks and aims of the sym- 
posium, the 9 papers presented on this occasion are 
reviewed; they discuss the present situation as con- 
cerns energy supply and energy policy in East and 
West Germany and give some illustration examples. In 
order to achieve a more general outlook, also the 
energy policy of the EC is discussed. (UA). (Copyright 
(c) 1990 by FIZ. Citation no. 90:081861.) 


103,773 
TIB/B90-82020/GAR PC E09 
Stadt Kamen (Germany, F.R.). 
ooo Kamen 2000. (Kamen 
2000 energy mod 

Feb 89, 86p 

In wee Beitraege zur Stadtentwicklung Kamen, 
no. 10. 


Through 2000, the Kamen energy model intends to de- 
velop an optimum supply scheme for both the existing 
and planned settlement structures of the town. The 
model is expected to heip the utilities decide future in- 
vestments. Now as before, energy conservation is a 
high-priority aim, and, in the form set out by the Feder- 
al Government, plays an important role matching the 
economic aims of en policy, the operational inter- 
ests of the utilities, and the requirements of town de- 
velopment and pollution control. Four scenarios, i.e. 
the trend, gas, district heating, and energy conserva- 
tion scenarios were schemed to be able to sketch dif- 
ferent energy prospects and their possible effects with 
regard to the city of Kamen. They can be compared 
both with the first model year and among each other. 
Balancing the scenario results (tables, lagrams) it is 
evident that energy conservation can contribute to sig- 
nificant reductions in energy demands, and that air pol- 
lution through space heating can be minimized consid- 
erably. (orig./UA). (Copyright (c) 1990 by FIZ. Citation 
no. 90:082020.) 
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Variation der E 
Braunschweig ond denen El 
Immission, Energiebedarf und > 


auf cs aut Emlsion, 


of the energy supply structure of 
and its influence on emissions, immissions, energy 
demand and costs). 
Diss. (Dr.-Ing). 
C. Menke. 4 Mar 89, 346p 
In German. 


After a short introduction the assessment criteria for 
energy supply structures are explained. These are 
emissions are immissions, the demand for useful and 
final energy as well as their distribution among the dif- 
ferent primary and secondary energy sources and the 
costs for useful heat, ascertained using the nen 
method. The model of the energy supply structure and 
emission register is made up of the following fields: 
households, small-scale trade, industry, power plants 
and traffic. The different models for the Calculation of 
diffusion of pollutants in the atmosphere which are de- 
scribed in detail constitute the theoretical ki int. In 
the last part of this work different variants of energy 
supply structures are exemplary described and as- 
sessed. The variants are: extension of | i 

heat systems and building up of short-distance heat 
pools, expansion of gas supply, improvement of the 
installed energy converters including variation of hot 
water supply, improvement of thermal insulation in- 
cluding the passive use of solar energy and the use of 
industrial waste heat, the potential or which has been 
determined with an analysis of the most important in- 
dustrial units. Finally a subtly differentiated, locally re- 
alistic scenario is looked at which will save till the year 
2000 about 20% primary energy and about 50% emis- 
sions in the four fields (households, small-scale trade, 


industry and —_— plants). (orig. he (Copyright (c) 
1990 S FIZ. Citation no. 90:08204! 

Reserves 
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ee Resources International, Inc., San Mateo, 
Cascade geothermal drilling/corehole N-1. Final 
report. 


Progress rept. 

C. A. Swanberg, J. Combs, and W. C. Walkey. 19 Jul 

88, 55p DOE/ID/12612-1 

Contract FC07-851D12612 

Sponsored by Department of Energy, Washington, DC. 

jon copy only, copy does not permit microfiche pro- 
luction. 


Two core holes have been completed on the flanks of 
Newberry Volcano, Oregon. Core hole GEO N-1 has a 
heat flow of 180 mWm-2r reflecting subsurface tem 
ature sufficient for commerical exploitation of geo! 
mally oeries electricity. GEO N-3, which has a heat 
flow of 86 mWm-2, is less encouraging. Considerable 
emphasis has been placed on the “rain curtain” effect 
with the hope that a detailed discussion of this phe- 
nomenon at two distinct localities will lead to a better 
understanding of the physical processes in operation. 
Core hole GEO N-1 was cored to a depth of 1387 m at 
a site located 9.3 km south of the center of the volca- 
no. Core hole GEO N-3 was cored to a depth of 1220 
m at a site located 12.6 km north of the center of the 
volcano. Both core holes penetrated interbedded pyro- 
clastic lava flows and lithic tuffs ranging in — 
from basalt to rhyolite with basaltic andesite nae 59 
most common rock type. Potassium-argon age dates 
range up to 2 Ma. Difficult drilling conditions were en- 
countered in both core holes at depths near the re- 
gional water table. Additionally, both core holes pene- 
trate three distinct thermal regimes (isothermal (the 
rain curtain), transition, and conductive) each having 
its own unique features based on L pang logs, 
fluid geochemistry, age dates, and rock alteration. 
Smectite alteration, which seems to control the results 
of surface geoelectrical studies, begins in the isother- 
mal regime close to and perhaps associated with the 
regional water table. 28 refs., 15 figs., 2 tabs. 
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Mode! evaluation of the assumptions used in 

valley energy budgets. 

D. C. Bader, and T. W. Horst. Mar 90, 16p PNL-SA- 

18054, CONF-9006111 1-8 

Contract ACO6-76RL01830 

Conference on mesoscale processes and mountain 
, Boulder, CO (USA), 25-29 Jun 1990. 

Sponsor Department of Energy, Washington, DC. 

poco sored of this document are illegible in microfiche 


During the 1984 ASCOT field studies in Brush Creek, 
Colorado, extensive measurements of the nocturnal 
wind and temperature fields were made that subse- 
quently were used to develop a thermal energy budget 
of the valley flow system. The calculated thermal 

did not balance, however. Possible ex- 
planations for the discrepancies are that the measure- 
ments contained significant errors and that one or 
more of the several assumptions used in computing 
the budget terms was not valid. To determine the rea- 
sons for the imbalances, valley thermal energy budg- 
ets were calculated from numerical simulations of 
valley drainage flow using a three-dimensional dynami- 
cal mesoscale model. This paper discusses this 
model. The model uses and idealized version of the 
valley topography to simplify the calculations and more 
clearly reveal the small-scale processes that deter- 
mine the various contributions to the budgets. The 
model simulation had no externally imposed wind field. 
2 refs., 5 figs. 
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Volcanic areas, clarification of heat source structure, 
evaluation of resources and problems on utilization 
techniques were arranged to search the possibility of 
future volucanic heat source. It is necessary to im- 
prove the exploration accuracy by combining geo- 
physical exploration with geological and geochemical 
surveys in order to explorate a magma reservoir. Espe- 
cially, seismic exploration is effective. The surveying 
procedure is as follows: confirmation of magma exist- 
ence and grasping the whole image, evaluation of re- 
sources, Clarification of 3-dimensional distribution of 
magma in a promising area, and heat structure survey 
by it flow measurement and others to construct 
more accurate model for resources. This model is veri- 
fied finally by practical drilling. Promising areas which 
are worthy of development, are active volucanic areas 
in Kyushu, Hakkoda nad Hokkaido. It is desirable to 
—_ ieee to the depth of 3km or magma reservoir 
future heat source. It is also required to 
aaet Phe thermal resistance and corrision resist- 
ance of materials to be used. Heat extraction by a 
singie well is most realistic and the closed coaxial 
pe heat exchanger or open heat exchanger in 
the well will be used to improve the extraction. 230 
refs., 139 figs., 36 tabs. 
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Kite or ballon borne sonde system for wind speed 
and turbulence measurements, with some wind 


applications. 
A. S. Smedman, K. Lundin, H. Bergstroem, and U. 
Hoegstroem. 1990, 41p STEV-VIND-90-33 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A light weight (50g) wind sonde has been developed 
that can easily be lifted to and operated up to heights 
around 150 m by a small kite or a small kytoon. Wind is 
measured by a three cup anemometer and the signal is 
transmitted by radio to a portable receiver. The sonde 
has been tested in a wind tunnel as well as against 
tower-mounted instruments in the field. When mount- 
ed on a tower sonde measured wind speed and stand- 
ard deviation agreed better than (plus minus)3% with 
other, well calibrated tower mounted instruments. 
When flown under a kite the sonde underestimated the 
wind speed by 3% and the standard deviation by 2% 
compared with tower mounted instruments at the 


.Same height. The sonde system should prove useful in 


any meteorological field experiment where detailed in- 


<suibehaiee Seamdeiantcnconabiaaneeakatee 
mounted instrumentation at one site and sonde meas- 


turbine at Maglarp, Sweden, using one kite in the core 
of the wake and another at the same height but out- 
side the wake. Mean velocity deficit and turbulence 
data were obtained at several distances between 2 
and 10 diameters downwind of the turbine. Compari- 
sons with wake data, obtained with other techni 

the results of the sonde data. (authors) (18 
refs., 17 figs.). 


103,779 


PB91-110817/GAR PC A03/MF A03 
Bureau of Mines, Amarillo, TX. Helium Field Oper- 
ations. 

Helium Resources of the United States, 1989. 
Information circular/1990. 

R. D. Miller, and J. E. Hamak. 1990, 22p BUMINES- 
IC-9267 

See also PB89-112312. Library of Congress catalog 
card no. 90-2411. 


The helium resources base of the United States was 
estimated by the Bureau of Mines to be 894.6 Bcf as of 
January 1, 1989. These resources are divided into four 
categories in decreasing degree of the assurance of 
their existence: (1) helium in storage and in proved nat- 
ural gas reserves, 282.4 Bcf, (2) helium in probable 
natural gas resources, estimated at 237.7 Bcf, (3) 
helium in possible natural gas resources, estimated to 
be 263.1 Bcf, and (4) helium in speculative natural gas 
resources, 111.4 Bcf. These helium resources are fur- 
ther divided into depleting and nondepleting, with the 
helium in storage being in a separate classification. 
The depleting resources are those associated with 
natural gasfields that are, or will be, produced for the 
natural gas they contain. Almost all of the helium in 
potential (probable, possible, and speculative) natural 
gas resources is included in this classification. These 
depleting resources are estimated to contain 775 Bcf 
of the total helium resource base. 
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KWOC index of nuclear standards. 


S. D. Jennings. May 90, 55p ORNL/NSP-90/7 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


One major task of the Nuclear Standards Program 
funded by the Department of Energy (DOE)-Nuclear 
Energy (NE) Technology Support Programs is to pro- 
mote and support the use of standards by providing 
line mana and standards coordinators with data 
that facilitates their ability to utilize standards require- 
ments. To meet this task, the Performance Assurance 
Project Office (PAPO) administers a Performance As- 
surance Information Program. The task is carried out in 
accordance with the principle set forth in DOE Order 
1300.2, “Department of Energy Standards Program,” 
December 18, 1980, and DOE memorandum, ‘“‘imple- 
mentation of DOE Orders on Quality Assurance, 
Standards, and Unusual Occurrence Reporting for Nu- 
clear Energy Programs,” March 3, 1982, and with guid- 
ance from the DOE-NE Technology Support Pro- 
grams. The purpose of this information program is to 
collect, compile, and distribute program-related infor- 
mation, reports, and publications for the benefit of the 
DOE-NE program participants. 
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Solar E: Research Inst., Golden, CO. 
SERI preprints for the 21st IEEE photovoltaic spe- 


cialists conference. 
Jun 90, 152p SERI/TP-210-3833, CONF-900542-Exc 
Contract AC02-83CH10093 


Institute for Electrical and Electronics Engineers pho- 

tovoltaic specialists conference (21st), Kissimmee, = 

(USA), 21-25 25 May 1990. by Department of 

Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
. Original copy available until stock is exhaust- 


This document contains conference papers prepared 
by. SERI staff members for the 21st Institute of Electri- 

cal and E Engineers (IEEE) Photovoltaic 
Specialists Conference, was held in Kissimmee, 
Florida, on May 21--25, 1990. ‘The Papers presented 
here have been reproduced as submitted for the con- 
pene ge) pow ot ings. They cover a wide range of SER! 
pho research areas. Each report will be indi- 
vidually cataloged. 
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‘ess rept. 
. Gillette, W. E. Dev: , W. S. Chen, and J. M. 


Stewart. Jul 90, 60p SERI/TP-21 1-3909 
Contract ACO2 10093 
Sponsored by of Energy, Washington, DC. 


Department 3 
Portions of this document are illegible in microfiche 
products. 


The results of a two year resear = rene Smee) 
sented. A 1- cm(sup 2) ZnO/CdZnS/CulnGaSe(sup 
solar cell with a total area 


) 
cm(sup 2)) has been fabricated. The quantum efficien- 
cy of this device at 400 nm is over 0.7 due to the im- 
proved transmission of the ZnO/thin CdZnS window 
layers. The fabrication and characteristics of each of 
the three layers and of the complete devices are dis- 
cussed. An extensive optical analysis of this cell has 
been done. This analysis is presented and the implica- 
tions for cell discussed. 
cell with this ae qa (11g oi . 
an efficiency of 11.1% (11 active area), again as 
measured at SERI. The I-V and Quantum Ei eHcioney 
characteristics of this cell are presented and the rea- 
sons for the decreased conversion efficiency relative 
to the ca 2)celis are discussed. 28 refs., 24 
figs., 3 
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Baron, R. W. Birkmire, B. E. McCandless, and 


J. E. Phillips. Jul 90, 24p SERI/TP-211-3914 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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This report presents results and conclusions of a two- 
year research program on multijunction thin-film solar 
cells using a CulnSe(sub 2) heterojunction for the low- 
bai bottom cell and either an a-Si:H (E(sub g) = 
for the high-band-gap top veil in'a monolithic two-ter 
lor hig' top ina er- 
minal cascade structure. Photochemical vapor deposi- 
tion was used to a-Si cells. The presence of a 
CulnSe(sub 2)/(CdZn)S cell in the a-Si deposition re- 
actor did not introduce contaminants or adversely 
affect the performance of conventional p-i-n cells. Pro- 
cedures were ey for Lone monolithic 
cascade devices with the configura O/a-Si(n-i- 
p)/ZnO/(CdZn)S/CulnSe(sub 2)/Mo/ glass. A proto- 
type two-terminal a-Si/CulnSe(sub 2) cascade cell had 
an open-circuit voltage over IV and an efficiency of 
5.8%. Physical vapor deposition with extrinsic doping 
was Studies as a pepanalon technique for depositing 
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low-resistivity p- CdTe on transparent contact ma- 
terials at low temperatures. 21 refs., 8 figs., 4 tabs. 
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Solar Energy Research Inst., Golden, CO. 

Materials analysis and device optimization of 
CulnSe2 solar cells. Final subcontract report, 16 
January 1987-15 January 1989. 

Progress rept. 

B. N. Baron, R. W. Birkmire, B. E. McCandless, M. 
Roy, and J. E. Phillips. Jul 90, 57p SERI/TP-211- 
3896 


Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report presents results and conclusions from the 
two-year research program on CulnSe(sub 2) thin-film 
solar cells. The research was carried out in two inte- 
grated tasks: materials preparation and analysis, and 
Un Sse solar cell fabrication and analysis. 
CulnSe(sub 2) thin-films were prepared by vacuum 
evaporation of elemental Cu, In, and Se onto heated 
substrates. We present systematic studies of the ef- 
fects of incident flux and substrate temperature on 
CulnSe(sub 2) film composition and morphology. We 
prepared mirror smooth CulnSe(sub 2) films using a 
newly developed aqueous bromine solution as a 
chemical polishing etch, and we fabricated and ana- 
lyzed heterojunction photovoltaic devices with 
(CdZn)S, ITO/ (CdZn)S, ZnO, and ZnO/(CdZn) 
window layer. We found the dominant recombination 
mechanism in high-efficiency CulnSe(sub 2) devices to 
be space-charge recombination in the CulnSe(sub 2). 
We _ fabricated eo yao one-square-centimeter 
CulnSe(sub 2)/(CdZn)S solar cells with efficiencies 
over 10%. 23 refs., 22 figs., 11 tabs. 
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DE$0014852/GAR PC A03/MF AO1 
Sandia National Labs., Albuquerque, NM. 

Design, testing and fabrication of an extruded, 
linear focus Fresnel lens. 

— and D. Curchod. Aug 90, 19p SAND-90- 
7 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


The objective of this program is to design and fabricate 
an extruded, curved, linear-focus Fresnel lens for use 
in a photovoltaic module operating at 10X concentra- 
tion. The extrusion process is the least expensive lens 
manufacturing process, producing a lens at approxi- 
mately 10$/m(sup 2). A goal to achieve 70% optical 
transmission was set. When used in a module, the 
housing sides are planned to be co-molded with the 
lens. This provides the least expensive module design 
available today. A 7-inch wide lens has been designed, 
and tooling has been fabricated. Several trial extru- 
sions have been made, with the best to date giving a 
73% transmission. A post forming tool was designed 
and fabricated that improves the molded tooth profile 
to within 0.001 inch of the design. The achievement of 
over 70% transmission has shown that a photovoltaic 
system with an installed AC buss-bar electricity cost of 
under $0.06/kWh can be produced. Solar Engineering 
Applications Corporation (SEA) is working on a 
second-generation extruded lens with the goal to 
achieve 80% transmission and incorporation into a 
module. 2 refs., 15 figs. 


103,786 
DE90514431/GAR 
ENEA, Rome (Italy). 
A program in the field of renewable energy 
sources. 
G. Bianchi, and G. Ambrosini. Sep 89, 5p ETDE-IT- 
90-57, CONF-890923-3 
World congress of the International Solar Energy Soci- 
ety, Kobe (Japan), 4-8 Sep 1989, Paper presented at 
4 a solar world congress 1989 (Kobe, 4-8 Sep 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In consideration of Italy’s strong dependence on im- 
ported energy and in view of the targets established by 
the Italian National Energy Plan, renewable sources, 
especially solar, are expected to play a strategic role in 
Italy, due to Italy’s favourable geographical position. 
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PC A01/MF A01 


The Italian E 

ENEA (italian 
Sources), that has to take care of research and devel- 
opment pursue demonstration programs, 
ose oe alety for the development of tech- 


ter sector and finally to qualify the 
felon paren ENEA has also the task to provide 


Plan has allocated a central task to 
mission for Alternative Energy 


advice and support to the Public Administration in ini- 
tiatives in the ro hold of new types of energy and energy 
saving. 


Desde 44e/ /GAR PC AO1/MF AO1 
NEA, Casaccia (Italy). Dipt. Fonti Alternative e Ri- 
ae Energetico. 
Research activities at the new Italian photovoltaic 
center in PORTICI (Naples), Italy. 
G. Bianchi. Sep 88, 4p ETDE-IT-90-07, CONF- 


880965-: 
IEEE photovoltaic specialists conference (20th), Las 
Vegas, NV (USA), 26-30 Sep 1988, Paper presented at 
the 20th IEEE photovoltaic specialist conference (Las 
Vegas, 26-30 Sep 1988). 

.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


To contribute to the effort worldwide spent to over- 
come the problems still open on the solar cells tech- 
nology sonone Chie the technical aspects and the 
economics, the CRIF, a research center entirely dedi- 
cated to photovoltaics, has been settled in Portici 
(Naples), Italy. The CRIF (Centro Ricerche Fotovol- 
taiche) activities will cover the whole cycle of a-Si:H 
solar cell technology, starting from the fabrication 
processes to the characterization of the materials and 
devices, module testing and solar cell applications. 
The laboratories are going to be accomodated in a 
building of almost 10. square meters. This paper 
reports on the lines of the ongoing research activities 
(at present focused on amorphous silicon and its 
alloys), and on the research staff. 


103,788 

DE$0514465/GAR 
Naples Univ. (italy). 
Caratterizzazione 


PC A03/MF A01 


di film sottili di leghe silicio-ger- 
manio mediante Rutherford backscattering spec- 
trometry. (Characterization, by Rutherford backs- 
fone spectrometry, of silicon-germanium thin 
Progress rept. 

E. Perillo, G. Spadaccini, M. Vigilante, C. Minarini, 
and P. Menna. Dec 89, 30p EN EA-RT-FARE-89-04, 
RT/FARE-89-4 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products 


ee amorphous silicon-germanium alloys, 
are utilized as narrow gap layers in multi-junction amor- 
phous solar cells. Within the framework of studies on 
the fabrication of high conversion efficiency multi-junc- 
tion amorphous silicon solar cells, a series of samples, 
at different Ge content, were grown by glow discharge 
technique, on glass and quartz substrates. The meas- 
urement of both chemical composition and the thick- 
ness of the sited films was carried out by the 
Rutherford Backscattering Spectrometry (RBS) tech- 
nique. Thickness measurement by mechanical and op- 
tical methods, as well as determination of composition 
by Electron Probe Micro Analysis (EPMA), confirm the 
results of the RBS analysis. 


103,7% 

E90514466/GAR PC A04/MF A01 

ENEA, ey) (Italy). Centro Ricerche Fotovoltaiche. 

Tecniche di calibrazione dei a fotovol- 

taici: misure effettuate presso i laboratori Fare- 

Ht ras durante il Pep Round Robin 1987. (Photovol- 
ic devices: Calibration techniques). 

ar ress rept. 

L. Fornarini, L. Abenante, S. Castello, G. Di Francia, 

and L. Gentilin. Dec 89, 53p ENEA-RT-FARE-89-05, 

RT/FARE-89-5 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


In view of the necessity to establish common evalua- 
tion methods for photovoltaic devices, the Technolo- 
gy, Growth and Employement Working Group initiated, 
in 1987, a second round-robin calibration of reference 
solar cells, mini-modules and modules. This calibration 
included 2 crystallyne Si solar cells, mini-modules and 
modules, 2 polycrystalline silicon solar cells, mini-mod- 


ules and modules, 2 amorphous Si solar cells, mini- 
modules and modules, 1 FZ silicon solar cell and a 
filtered FZ silicon solar cell to match the spectral re- 
sponse of amorphous silicon. The laboratories in- 
volved in the calibration were: JMI(S), JRC(EEC), 
ENEA(I), RAE(GB), SERI(USA), PTB(FRG) and 
ISE(FRG). This report presents the results of the cali- 
bration and describes details of the calibration tech- 
niques used at the ENEA (Italian Commission for Alter- 
native Energy Sources) laboratories. 


103,790 
DE90514542/GAR PC A12/MF A02 
Agence Francaise pour la Maitrise de |I’Energie, Paris. 
PR annoy, Report 1982-1985. Heliotechnology. 
r ept. 
1987, 275p AFME-82.066.1, AFME-85.91.1002.1 
In French. 
U.S. Sales Only. 


The different research fields of the PIRSEM program 
concerning solar energy, are reviewed, year by year, 
from 1982 to 1987: collection and concentration of of 
solar energy, solar thermochemistry, meteor 

and insolation data acquisition and analysis, TH mig 
experimentation, THEK experimentation (solar power 
plants), etc. For each project a report is presented (ob- 
jectives, conclusions, performances). 


103,791 

DE90514546/GAR PC A03/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour l’Energie et les Matieres Pre- 
mieres. 

Development of an integrated version of the SO- 
PHOCLE generator; s' of a heat pipe concen- 
trator receiver. 

D. Esteve, B. eer, and G. Vialaret. 1986, 30p 
PIRSEM-3032 

In French. 

U.S. Sales Only. 


The heat transfer system is designed as a flattened 
receiver with embossed parallel aluminium faces, 
mounted on the lateral face of the concentrator, and 
curved in the inferior side where the cell is fixed. A 
semi-active Freon type cooling is used. First results 
show a radiator material gain of a factor 2. 


103,792 

DE90514547/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de |’Energie, Paris. 
Standardization of solar collectors and systems. 
National and international activities in CSTB in 


A. Filloux, and J. L. Chevalier. Jan 87, 37p AFME-86- 
91.0003.1 


In French. 
U.S. Sales Only. 


This document reviews the work done in 1986 by 
CSTB in the field of standardization of solar heating 
equipments: standardization of a test method to evalu- 
ate the thermal performances of solar water heaters, 
participation to the work of ISO/TC 180 subcommit- 
tees es materials, devices, tubes, absorb- 
ers, etc 


103,793 

DE90514550/GAR PC A03/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour |’Energie et les Matieres Pre- 
mieres. 

Solar receiver producing a => bar - 550C steam 
with a cassette solar concentra 

B. D’Utruy, D. Blay, and J. L. Tuneuit 1987, 24p 
PIRSEM-3295 

In French. 

U.S. Sales Only. 


The system is composed of a 550 degres C - 100 bar 
vapour boiler and a solar concentrator (concentration 
factor: 500). An experimental s' is performed and 
includes: testing of the system with the CASSETTE 
mirror in Saint Chamas, validation of the thermal calcu- 
lations with a single-tube boiler for the pre-heating, va- 
porization and over heating processes, study of the un- 
steady regimes that have to be taken into feo 
tion when a of a thermal engine, study of 

steady regimes at 75 and 50 pc of the maximum Ar 


corresponding to different solar flux levels. 
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103,794 
DE90517390/GAR PC A03 
Munich Univ. (Germany, F.R.). 
Solarchemisches Potential der Sonnenstrahlung. 
goatee potential of solar radiation). 

. Sizmann. 1989, 48p ETDE-mf-0517390 
— Onty. m 

Sales copy only, copy does not 

permit imeroich production, 


Solar c requires solar radiation to be convert- 
ed bef to process heat electric power or en- 
dogenous photochemical reaction. This always entails 
an ex loss. Three secondary energy carriers may 
be cou to the chemical reactions of interest which 
will thus serve as exergetic drives in solar chemistry. 

equations of the steady-state flows of 
matter, energy and entropy through the reactor allow 
to determine the ceilings of efficiencies and reaction 
temperatures enforced by thermodynamics. Photoca- 
tal effects of reaction acceleration and manage- 
ment must not be disregarded in all cases of immedi- 
ate radiation absorption in chemical reactions. (BWI). 


103,795 
DE90517404/GAR PC A03/MF A01 
AEG-Telefunken Anlagentechnik, Wedel (Germany, 


Entwicklung v von photovoitaischen Solarzelien und 
Fertigungsverfah- 
ren. (Development of photovoltaic solar cells and 
modules and corresponding manufacturing proc- 


esses). 

H. W. Boller. 1990, 27p ETDE-mf-0517404 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The report describes the results of a project for the 
it of photovoltaic solar cells and modules 
by means of low-cost manufacturing s which 
is supported by the BMFT within the framework of the 
Federal Assistance contract No. 03E 4100B. 
Particularly the phase of the project is de- 
scribed which basically aims at minimizing the manu- 
facturing costs of solar generators, optimizing service 
= mass production as well as the in of power 
systems for different applications. The findings 

till e end of 1986 are documented. Starting from 
DM/W the aim of 5,- DM/W was nearly reached, the 

costs amount to 15,- DM/W. (ORU). 
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DE90518679/GAR PC A03/MF A01 
Nordvestiysk Folkecenter for Vedvarende Energi, 
Hurup (Denmark) 

Soldrevet d Demonstration- 
saniaeg paa  Peaneimerek ye treat- 


ment of conege. system at ‘Folke- 


centret’). 
>! > Dec 89, 35p NEI-DK-381, ISBN 87-88660- 


In Danish. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim of the project was to develope an alternative 
and decentral plant for sewage treatment. The plant 
uses a minimum of electricity and utilizes solar energy 
to remove nutrient salts via microbial conversion and 
assimilation into plant tissues. This type of plant could 
be used in rural villages. The demonstration plant was 
set up at the Danish West Jutish Folk Center for Re- 
newable Energy. The design and functioning of the 
plant is explained, and a cost benefit analysis of the 
system is presented. (AB). 
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DE90518767/GAR PC A04/MF A01 
Statens Energiverk, Stockholm (Sweden). 

Solcelier foer Severeaanes (Solar cells for 


4 ess rept. 

ndersson, J. Hedstroem, M. Jargelius, E. Niemi, 
po urd. 1990, 59p STEV-NYEL-90-5 
In Swedi 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


At the Swedish Institute of Microelectronics the effort 
towards an efficient polycrystalline thin film tandem 
cell continues. Our bottom cell consisting of Cds - 


_CulnSe(sub 2) has reached 10% efficiency with a 


double layer AR coating. The double layer absorber 


structure necessary to obtain high efficiencies in this 
type of cell has been investigated as well as deposition 
and doping processes for the window layer. The main 
thrust is now directed towards developing a top cell 
deploying CuGaSe(sub 2) as an absorber. Still at an 
early stage, over 5% efficiency at AM 1.5 has been 
achieved. An XPS equipment is now ready for in situ 
analysis of cells at different stages of deposition. In 
particular, studies of the heterojunction interface and 
absorber diffusion properties will be conducted. 


103,798 
DE90518768/GAR PC A03/MF A01 
Statens sort Projet Stockholm (Sweden). 
Final report. r cells EG. 
Hag ors rept. 
ndersson. 4 Jan 90, 38p STEV-NYEL-90-6 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


During three years the Swedish Institute of Microelec- 
tronics (IM) has been involved in a project in co-oper- 
ation with the Commision of the European Communi- 
ties (CEC) concerning exchai of data from photo- 
voltaic installations. Each month, IM has delivered dis- 
kettes with plant data from the 2 kWp grid-connected 
photovoltaic (PV) plant in Huvudsta, Stockholm, to 
Joint Research Centre (JRC) in Ispra, Italy. This plant 
was designed and built 1984 and has been in oper- 
ation during five years without any problems. 48 mod- 
ules with polycrystalline ceils are installed on an apart- 
ment house in Huvudsta, Stockholm. The energy from 
the modules is converted to AC by an inverter and is 
fed to the grid. The yearly aver: oo DC-production is 
1700 kWh and approximately 1300 kWh of AC-energy 
el. fed eg « the grid. IM has participated in two meetings 
uropean Working Group on PV Plant Moni- 
tring EWG, PPM). This group was established 1985 
aa ress the issues raised by the ing pro- 
gramme and to provide technical support to the PV 
programmes of the CEC. 


103,799 

N90-26069/6/GAR PC A02/MF A01 

National Aeronautics and Space Administration, 

Estimation of Minority Carrier Diffusion Lengths in 
mai of Min n 

InP/GaAs Solar Cells. 

R. K. Jain, and D. J. Flood. 1990, 10p NAS 

1.15:103213, E-5624, NASA-TM-103213 

Presented at the 2ND International Conference on 

Indium Phosphide and Related Materials, Denver, CO, 

23-25 Apr. 1990; a. in Part by IEEE Lasers 

and Electro-Optics iety and IEEE Electron Device 

Society. 


Minority carrier diffusion length is one of the most im- 
portant parameters affecting the solar cell perform- 
ance. An attempt is made to estimate the minority car- 
rier diffusion lengths is the emitter and base of InP/ 
GaAs heteroepitaxial solar cells. The PC-1D computer 
model was used to simulate the experimental cell re- 
sults measured at NASA Lewis under AMO (air mass 
zero) spectrum at 25 C. A 16 nm hole diffusion length 
in the emitter and a 0.42 micron electron diffusion 
length in the base gave very good agreement with the 
I-V curve. The effect of varying minority carrier diffu- 
sion lengths on cell short current, open circuit voltage, 
and efficiency was studied. It is also observed that the 
front surface recombination velocity has very little in- 
fluence on the cell performance. The poor output of 
heteroepitaxial cells is caused primarily by the large 
number of dislocations generated at the interfaces that 
—_ through the bulk indium phosphide layers. 
ncy as a function of dislocation density was 
calculated and the effect of improved emitter bulk 
properties on cell efficiency is presented. It is found 
a ag with over 16 percent efficiencies should be 
ible, provided the dislocation density is below 
forexp 6)/sq cm. 


103,800 
N90-28138/7/GAR PC A06/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 
Solarzolen-Mesever mo ae nd A 
rz ssverfahren ui ‘Athaeng sae 
pie: nen und Injektion (Emitter a igiet von 
ination Parameters in Solar Cells: uae. 
coat Process and Dependence on Temperature 
and Ini in). 
Ph.D. Thesis 
K. Buecher. “1989, 105p ETN-90-97305 
Text in German. 
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The diffusion equation for minority carriers in semicon- 
ductors is solved as a boundary value problem with the 
method of Green functions to estimate the recombina- 
tion parameters in silicon. The wavelength area in 
which the recombination parameters and the emitter 
density evaluate the spectral sensitivity was examined. 
A similar effect of diffusion le: contact recom- 
bination of the basis was found at the infrared side of 
the sensitivity, which was modeled to show 
the great influence of the light reflection at the ‘cal sur- 
face. Measurements and calculations give an optimi- 
zation of the reflection and the basis parameter and 
the optimization of the emitter to improve the sensitivi- 
ty in near blue. A between the theoretical 


wavelength of the temperature and the 

measurements in several spectral areas allowed esti- 

mation of the absorption coefficients by variation of the 

semiconductor temperature. 

103,801 

come has Ataoueiel Oekologie e.V., F ad ug 
le e. reiburg im 

Breisgau (Germany, F.R.). 

Photovoltaik. (Photovoltaics - 

market review). 


J. Leuchtner, and W. Roos. Feb 90, 58p Rept no. 
ISBN 3-923290-59-4 
In German. Werkstattreihe, no. 42. 


ne from general bn gt wn — on the subject 
photovoltaics this report in particular contains 
sources of su; of solar modules in the FRG and in 
Switzerland. Furthermore power data and prices per 
watt have been determined and listed in tables using 
the information given by the manufacturers. The re- 
gional authorities competent peat the rmaly chore 
also listed including the a4 differing pri 
motional requirements. (ORU). (copyright (c) 1990 by 
FIZ. Citation no. 90:081870.) 


103,802 

TIB/B90-81937/GAR PC E09 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
hochkonzentrierender Solark 


collector 
R. Koehne. 1990, 59p = oe 
In German. With 28 figs., 20 refs., 1 tab. 


The influence of the aii of symmetric and 
unsymmetric concentration solar collector systems 
and of their optical —* on the maximum obtainable 
thermal efficiency was investigated in a parameter 
study using the codes CIRCE and CAV2. An optimiza- 
tion was made with respect to the aperature diameter 
and shape of the cavity receiver. To achieve efficien- 
cies of 70% at absorber temperatures between 800 
and 1000 deg C, a single dish or systems consisting of 
many dishes or can be used. For higher 
pe sways only the single dish is suitable. Too ex- 
treme flux can be avoided by an appropriate 
cavity shape with or parabolic inner wails. 
Optimized receiver ature —— can increase 
the efficiency by 5-10%. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081937.) 


103,803 

TIB/B90-81938/GAR PC E07 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Some studies related to a 3 he , com- 
parabolic ior (HCPC) as a sec- 
in tandem with a solar tower. 

D. Suresh. 1990, 38p Rept no. DLR- NLFLFB-90-12 

With 13 figs., 41 refs. 


Secondary concentrators operate in the focal plane of 
a point focussing system such as a paraboloidal dish 
or a tower and, when properly designed, are capable 
of enhancing the overall concentration ratio of the opti- 
cal system at least by factors of two to five. It has been 
demonstrated both analytically as well as experimen- 
tally in recent years the viability of using different 
shapes including Compound Parabolic Concentrators 
(CPCs) of Coton cross-section and ‘trumpets’ as se- 
condaries. Our current research effort is centered 
around a HCPC (Hexagonal CPC). Major areas ad- 
dressed in the present study would include an over- 
view on the state of development of secondary con- 
centrators, some background informations related to 
the design of a HCPC, the results of an analytical study 
on the thermal behaviour of this HCPC under concen- 
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trated flux conditions, and of a computer modelling for 
assessing the possible thermal interactions between 
the secondary and a H 2 temperature receiver. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081938.) 


103,804 

TIB/B90-82017/GAR PC E07 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F. “y ). 
HYSOLAR - solar hydrogen energy. A German- 
Saudi Arabian partnership. 

1989, 27p 


Meeting people’s need for energy is a global problem 
which needs international ation for its solution. 
The geographic distribution of the sun’s radiation on 
earth is such that cooperation between European and 
Arabian countries is suggested. Based on their 
relationship in scientific and technical areas and their 
long-term interests in solar energy development, both 
the Federal Republic of Germany and the Kingdom of 
Saudi Arabia agreed in 1985/86 to ate on the 
HYSOLAR project. jor (Copyright (c) 1990 by FIZ. 
Citation no. 90:082017 


718/890-82021/GAR PC E17 

Gesamthochschule Kassel (Germany, F.R.). Fachber- 

eich 16 - Elektrotechnik. 

— und Energieaufbereitung fuer photovol- 
pores mage ot oon my mit und ohne Batter- 


lussbericht. (Photovoltaic © ae al 
ee aa systems - control and power cond! ing 
for photovoltaic su systems with and without 


battery storage. Final report). 

H. Brus mann, P. Caselitz, W. Doering, W. 
Kleinkauf, and W. Pigorsch. Feb 89, 267p 
Contract BMFT 03E-8662A 

In German. With 60 refs., 1 tab., 125 figs. 


The project embraces a closer examination of the 
methods and concepts used in the control and power 
corditioning for photovoltaic supply systems. This 
study has been approached from the angle of systems 
engineeri Ways of vay yh erm ony integration 
were fou by examining the behaviour, the manage- 
ment and the determination of the state of charge in 
the battery. A number of activities were realized, 

on the fundamental properties of the plant’s compo- 
nents as found in practice: the development of control- 
lable AC and DC systems, the setting up of an experi- 
mental plant, the development of a 2.5 kW solar plant 
furnished with an energy storage for the formation of 
an isolated grid as well as the creation of computerized 
simulations. These are able to reproduce the function 
and dynamics of individual components and to de- 
scribe the operating behaviour of different plant con- 
figurations. The 2.5 kW isolated grid installations has 
led to an autonomous — supply system which 
uses both improved plant technology and control pro- 
cedures. The result is a complete, self-contained tech- 
nical solution which satisfies the demands of the con- 
sumer better than in the past. Operating the plant 
under realistic conditions will produce results about the 
performance of the individual components and operat- 
ing procedures which in turn will render well-grounded 
information for future developments. (orig.). (Gopyright 
(c) 1990 by FIZ. Citation no. 90:082021.) 
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TIB/B90-82042/GAR PC E09 
Deutsche Gold- und Silber-Scheideanstalt, Hanau 
(Germany, F.R.). Fachbereich Forschung Metall. 
Entwicklung von ew fuer die 
Solartechnik. Schliussbericht. of 
screen-printable inks for Dhotovoltate applica- 
tions. Final report). 

K.A. Starz, S. Pfeifer, and W. Leske. Apr 90, 64p 
Contract BMFT 032-8505 B 

In German. With 20 figs, 5 tabs., 25 refs. 


Objective of this research program was the develop- 
ment of screen-printable inks and laquers for photovol- 
taic applications, especially for metalizing and contact- 
ing of solar cells. Within this research program, con- 
ductive silver-based inks with good adhesion and a 
low, stable contact resistivity to TCO-coated sub- 
strates were developed. These products can be used 
for contacting and series-connecting of thin film solar 
cells, even on flexible substrate materials. The newly 
developed silver thick-film inks can be fired at very low 
temperatures. These products are used for bus bars 
and connecting stripes in manufacturing of a-Si(H)- 
solar cells on glass substrates. A new fine line printing 
process for front contact manufacture of solar cells 
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was evaluated. For crystalline silicon solar cells, silver 
thick-film inks with low firing temperatures have been 
formulated. Based on special organic compounds of 
indium and tin, metallo-organic inks were developed. 
These compositions can be applied by screen printing 
or spraying and generate a transparent conductive film 
upon pyrolysis at 500 deg C. (orig.). (Copyright (c) 
1990 by FIZ. Citation no. 90:082042. 


General 
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DE90518704/GAR 

Ekono Oy, Helsinki cee. se 
Uusiutuvat energ teet ja uudet energ 
muuntotekniikat; kartoitus pitkaen aikavaelin po- 
tentiaalista ja _ kilpailukyvystae Suomessa. 
(Reneweable sources of energy and new energy 
enon techniques; an evaluation of the 
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tential and competitiveness in Finland). 
R .. Kal , P. Leino, R. Tarjanne, and P. Kling. 1988, 
155p NEI-FI-98 
In Finnish. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The objective of this report is to create a basic account 
of the reneweable sources of energy and of new 
energy conversion techniques and to evaluate their 
technical readiness, competitiveness and potential to 
be developed as a part of the Finnish energy system. 
The present situation, technological development 
phase and potential of the most significant renewable 
sources of er techniques have been 
illustrated on the is of Finnish and foreign studies. 
The environmental aspects are also part of the report 
and they have been handled in connection with every 
alternative. An account has been | pews of the cost as- 
pects for the renewable sources of energy and conver- 
sion techniques which are interesting for Finland. 
Based on this an evaluation of the production possibili- 
ties and a comparison with the competing ray 
duction forms has been made on a general leve 
range of time has been chosen to cover a relatively 
long period, far into the next century, so that solutions 
at present which are on the laboratory or pilot plant 
level could then be commercially used. The competi- 
tiveness of the renewable energy sources has been 
studied on present level and within a long term range. 
The marginal values are based on rapid/slow raise of 
fuel prices and on the rapid/siow decrease of the 
costs for renewable sources of energy. Among the re- 
newable sources of energy the low-head hydropower, 
windturbines, waste incineration and solar heating are 
best suited for supplementary production of heat and 
power in Finnish circumstances in the future. MHD- 
technology, pressurized fluidized bed combustion, hy- 
drogen technology and fuel cells seem now to be the 
most relevant alternatives of the new conversion tech- 
nologies. 
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Aufschluesselung von Investitionskosten und Er- 
stellung von Materialanalysen fuer vorgegebene 
Aniagen der oma ree te ey | (Listing the in- 
vestment costs and producing material analyses 
for given plants for — supply). 

H.J. Wagner, K. Hansen, R. Schoen, and B. 
Wassmann. Oct 89, 117p Rept no. Juel-Spez-524 

In German. Angewandte Systemanalyse, no. 57. 


In this comparison, the investment and material cost 
for the following plants are examined: 1. Solar service 
water treatment plants, 2. Solar heating plants, 3. Con- 
ventional comparative plants, 4. Heat pump heating 
plants, 5. Nuclear power stations and hardcoal-fired 
power stations, and 6. Wind energy converters. The 
technique of energy conversion of each is generally 
explained. In the appendix, points of the use of energy 
are given for the manufacture of components of the 
heating and installation trade. Specific energy costs 
per product unit are compiled for the different 
branches. (UA). (Copyright (c) 1990 by FIZ. Citation no. 
90:081905.) 
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The objective of the contract is to conduct an experi- 
mental and analytical research program to investigate 
strategies for using coherent anti-Stokes Raman scat- 
tering (CARS) laser diagnostic techniques for detect- 
ing the degree of fuel pyrolysis and determining fuel-air 
ratio. Smoke and NO(sub x) production rates depend 
in a complex way on the local temperature, the evapo- 
ration of the diesel spray, the local fuel-air ratio, and 
the — history of the fuel. Furthering the ability of 
to provide more of this information may give 
engine ere yew more insight into the combustion 
process and allow them to create engines which 
[ose fewer particulates or lower amounts of 
|O(sub x). Controlling the production rates is prefera- 
emissions. If they cannot both be 
neously, ee the tradeoff be- 
producing particulates or NO(sub x) may be 
helpful if an exhaust processing method is available for 
one of them. (ERA citation 15:037371) 
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This document is published monthly by Lawrence 
Livermore National Laboratories (LLNL) to report on 
progress for the several programs currently = con- 
ducted. Specific articles are: atmosp geo- 
physical sciences at LLNL; growth of ARAC to meet 
demand; Mesoscale monitoring, determining the ef- 
fects of topography. on atmospheric flaws; modeling 
radionuclide dispersion in the atmosphere; releases of 
heavier-than-air and toxic gases; cloud dynamics and 
microphysics; tropospheric chemistry, microphysics, 
and climate change; protecting the ozone layer; and 
systematic comparison of global climate models. 28 
refs., 35 figs., 3 tabs. (Fl) 
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Emissions of greenhouse past (GHGs), especially 
from energy production and use, and their impact on 
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geo 


yn, DC. 
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chaust- 
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piabel climate emerged as a major national issue in the 
nited States one the 1980s. As a result, Congress 
directed the U Permacgery ods 2 (DOE ) to ask 


the National Academy ind the National 
Academy of Erprieetiia to to assess the current state of 
research and development (R&D) | in the United States 


in alternative energy sources, and to it energy 
R&D strategies involving roles for both the public and 


Committee on Alternative Ener: 
velopment Strategies, appointed by the National Re- 
search Council in response to Congress’s directive, 
are provided in this report and summarized in this 
chapter. The energy R&D strategies and actions rec- 
ommended by the committee are structured to facili- 
tate prudent and decisive ri the United 
States, despite uncertainties regarding the effects of 
GHGs on global climate. 96 refs., 4 figs., 17 tabs. 
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To build a National Energy Strat ogy that is respectful 
of the environment, the effects of fossil fuel emissions 
on atmospheric chemistry and climate must be under- 
stood. Because many of the important effects involve 
species whose lifetimes are short compared to mixing 
times in the atmosphere, the further advancement of 
our understanding of the effects of these species re- 
agree the development of three-dimensional models. 
of 3-D models has been limited be- 
cause of Pig lack of computer resources, the lack of 
relevant observations, and the lack of fundi <o 
er, with the development of the US Global C 
Program and with the increased speed and availabilty 
of today’s computers it is now possible to build models 
capable of describing the effects of these shorter-lived 
pollutants on a global basis. The Atmospheric Micro- 
aa and Chemistry group has focussed on the de- 
velopment of three-dimensional La ann ye ingian models 
capable of running in a coupled with a climate 
model, as a tool for understanding the atmospheric 
cycles of these species. We have developed a Lagran- 
gian chemistry model that is capable of running inter- 
actively with a global general circulation model. Dis- 
tinct versions of the Lagrangian model with varying de- 
grees of sophistication have been used to treat differ- 
ent chemical cycles. Additional funding is needed to 
extend capabilities to treat the full suite of species nec- 
essary to understand ambient aerosol concentrations 
and “J effects of aerosols on climate. 15 refs., 3 figs., 
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Much recent attention has focused on the recessive 
oncogenesis model according to which inactivation of 
both alleles of a tumor suppressor gene (anti-onco- 
pth leads to cancer. Over the past de Dr. Mool- 
\vkar has been involved in the development and test- 

Po of a two-mutation model for carcinogenesis, which 
may be viewed as a mathematical generalization of the 
recessive on nesis model. In a series of papers 
this model has been shown to be consistent with a 
of epidemiologic and experimental data. 

Thus, the current project funded under the auspices of 
DOE, is part of a much larger program. The goals of 
this larger program are: the mathematical develop- 
ment of the two-mutation model for application to vari- 
ous epidemiologic and experimental data sets; investi- 
gation of the statistical properties of tie model and de- 
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velopment of software for fitting the model to various 
data sets, including cohort and case-control data in ep- 
idemiology. relevant to the radon program, we 
have completed an of radon-i 


model. We found that the model described the data 
well. The results indicate that fractionation of exposure 
increased the lifetime probability of tumor. Examina- 
tion of the parameters of the model that the 
effect of fractionation can be by the relative 
effects of radon daughters on the mutation rates and 
on the kinetics of growth of initiated cells. The first mu- 
tation rate is very strongly dependent upon the rate of 
exposure to radon daughters, the second mutation 
rate much less so, suggesting that the nature of the 
two mutational events is different. 
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The current interest _— ne Pe meneame nn issue — 


from the observation the concentrations of such 
gases as CO(sub 2), Creu 4), pon ph 2)0, CFCK(sub 
3 and CF(sub 2)Ci( been increasing. 


banque Ibe CONSOMAMUROOPTNRES hold the 
potent for changing the Earth’s climate. This paper 
will focus on uncertainties in the forecast of net emis- 
sions of CO(sub 2) to the atmosphere by human activi- 
ties. Furt , only the net emission of CO(sub 2) 
from human activities is addressed. The vastly greater 
annual fluxes of carbon pertaining to the natural 
carbon cycle are the focus of other papers in this col- 
lection, as is the interaction between net emissions of 


CO(sub 2) to the ai here and the ai heric 
concentration of CO(sub 2). The importance of human 
activities as a potential di to the natural 


isturbance 

carbon cycle, coupled with the im e of CO(sub 
2) as a potential disturbance to Earth’s radiation 
budget, argues for the special attention given here. In 
general the uncertainty associated with the future 
emissions of CO(sub 2) to the atmosphere stem from 
two sources: the source of net emissions and the 
future course of human activities associated with those 
emissions. That uncertainty could be reduced by 
measures taken directly to reduce net emissions. We 
will discuss each of these topics in turn. 9 refs. 
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Short-rotation woody crops (SRWC) have a significant 
potential for permanently mitigating carbon dioxide 
buildup in the atmosphere. The greatest benefit can be 
derived from growing large amounts of woody crops 
dedicated to substitute for fossil energy resources. As- 
suming current production and conversion technol- 
ogies and a conservative estimate of the viable US 
land base (35 million acres), SRWC energy could dis- 
place 34 to 67 million tons of fossil carbon releases, 3 
to 5% of current annual US emissions. Assuming pre- 
dicted technology advancements and a high estimate 
of the US land base available for SRWC (103 million 
acres), SRWC en could displace 272 to 470 mil- 
lion tons of annual fossil fuel carbon releases. The 
carbon mitigation potential of SRWC-based electricity 
production would be equivalent to about 7.5% of cur- 
rent global fossil fuel emissions and 35% of current 
total US fossil fuel emissions. This document dis- 
cusses the strategies to mitigate carbon dioxide in the 
atmosphere. Topics include planting new trees, man- 
aging forests, improving forest utilization and using 
wood as a renewable energy source to replace fossil 
fuels. 16 refs., 2 figs., 4 tabs. 
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The environmental effects that 


are precursors rain, 
damage to forests, lakes, and agriculture. In addition, 
electric water pollution and 
land contamination, even after with current 
state and federal environmental tions. Damage 
costs from water and land impacts 
appear to be much less damage estimates 
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poy teeth it concern about ay coeraan Ts 
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Section 3 summarizes the results of the 
are reported in detail for each state in 
then discuss limitations in the study, given the scope, 
available resources and time frame, identify areas for 
future work. 16 refs., 2 figs., 5 tabs. 
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In September —, 
conduct cost- 
projects to ates erage ving» 
of retrofitting or repowering e: 

AirPol, Inc. project will demonstrate 
sion Absorption (GSA) process. This 


$575 million to 


actor vessel located between the air preheater and the 
particulate removal equipment. Fresh lime is injected 
ssanter’ Ts canes et tec ben casdistanedan the 
reactor. of fresh lime used is based on the 
SO(sub 2) coment ent of the gas and the amount of water 
is controlled to cool the gas to the desired approach to 
its saturation temperature. Dry, partially spent lime is 
desired approach to its saturation temperature. Dry, 
partially spent lime is collected by a cyclone located 
downstream of the reactor and recycled back to the 
absorber. The then passes through an electrostat- 

SP) ure Oe the balance of the sorbent 
and the clean flue gas exits 
the pant through the stack. The project is located at 
the Shawnee Test Facility which is part of the Shaw- 
nee Fossil Plant in West aducah, Kentucky. 5 figs., 1 
tab. 
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The primary objective of the project is the investigation 
of the. envcared and reactivity mh et tere in 
metal/metal oxide sorbents used f Ifurization of 
hot coal gas during sulfidation and regeneration, with 
particular emphasis placed on the effects of these 
changes on the sorptive capacity and efficiency of the 
sorbents. This quarter, pore structure characterization 
and reactivity evolution experiments were carried out 
has higher zinc oxide sorbent (United Catalysts C7-2) that 

rosity and larger average pore size than 
the United talysts G-72D sorbent employed thus far 
in our experiments. Like in the case of the G-72D sor- 
bent, experiments have been carried out for various 
particle sizes, obtained by crushing the cylindrical ex- 
trusions supplied by United Catalysts and sieving the 
fragments. Detailed mathematical models for trans- 
port, reaction, and structure evolution in chemically re- 
acting porous media, described in past reports, were 
used to analyze the obtained reactivity data for the C7- 
2 sorbent. Excellent quantitative agreement between 
experimental data and model predictions was ob- 
served. During this period, we also carried out meas- 
urements of effective diffusion coefficients in fresh and 
partially reacted sorbents (G-72D and C7-2). Some of 
these results will be presented and discussed in our 
next quarterly report. 10 refs., 8 figs. 
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Research continued on mass transfer effects in in-duct 
jue ny desulfurization. During this reporting period, 
- and pilot-scale experiments have been con- 
ducted to measure mass transfer and kinetics rates 
under simulated duct injection conditions. Section 2 
describes the stirred tank reactor test results. Current- 
ly, efforts are being placed on determining which as- 
sumptions or input to the model are responsible for the 
model's over-prediction of results by a factor of 2. Sec- 
tion 3 presents the results of experiments investigating 
slaking modifications. Two surface active additives -- 
methyl alcohol and calcium lignosulfonate -- were 
tested with the hope of decreasing median particle 
size of slaked Ca(OH)2. Section 4 summarizes the 
status of short time differential reactor experiments 
with moist solids. Higher conversions were measured 
for sorbents with increased level of initial free moisture 
than for | Ca(OH)(sub 2). Section 5 reports on inves- 
tigation of ——— of damp Ca(OH)(sub 2)- 
based solids. Agglomeration of Ca(OH)(sub 2) solids 
was found to increase as moisture content increased. 
13 figs., 3 tabs. 
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Within the framework of ENEA (Italian Commission for 
Alternative Energy Sources) studies on remote TEA 
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carbon dioxide laser monitoring of the earth’s atmos- 
phere, lab measurements were made of the ae 
coefficient of various polluting gases (ammonia, eth 
ene and ozone). The measurements were made at 
ferent laser emission wavelenghts. The conditions in 
which the gases naturally occur in the atmosphere 
were simulated. Based on the obtained data, the laser 
parameters (such as Pal i gas partial pressure and 
cell length) were optimiz his report provides the 
design and performance characteristics of the laser, 
as well as the criteria for data acquisition, selectioning 
and statistical processing. 
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The effectiveness of various regulations in reducing 
major air polluting emission is examined, according to 
the cago consumption of fossil fuels reported in 
the Italian National Energy Plan. The analysis is per- 
formed by implementing twenty regulatory scenarios to 
simulate the evolution of emissions in the years 1995 
and 2000 in the main activity sectors. On basis of 
the results of this simulation a preliminary estimate 
gives the costs associated with the reduction of emis- 
sions in the electricity generating sector. 
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The present report evaluated the coal usage technol- 
ogies, corresponding to the gloval scale environment 
problem due to CO (sub 2). The human race, consum- 
ing annually about 19 billion tons of oil, coal, natural 
gas, etc. in 1984, discharged about 5.2 billion tons, cal- 
culated with conversion to carbon, of CO (sub 2). It is 
the present status that every country is at a loss how to 
estimate serious influence of cost, required for meas- 
ures to decrease CO (sub 2) in quantity, on its national 
economy. Japan is 277 million tons, calculated with 
conversion to carbon, in discharged quantity of CO 
(sub 2), which occupys 4.8% of the worldwide total. In 
electric power, iron and steel, cement, oil, city = 
chemical and other principal industries, ener: oma oes 

will be most prior in decreasing in quantity o' co (eub 
2), and technical innovation will become 

even in categories of business having little room for 
energy saving. In both coal liquefaction and gas gasifi- 
cation processes, as a coal utilization techi , not 
only the optimization of existing processes but also the 
urgent development of new processes are the most 
important. 27 refs., 49 figs., 40 tabs. 
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Seedlings of spruce, popular and barley were exposed 
for a short time (8-800 hours) to relatively high, 

ous SO(sub 2) concentrations. The content of ‘sub 
4)(sup 2-) was taken as an indicator of minimum 


SO(sub 2) influx. The data obtained were to some 
compared with the integrated stomatical co 

and the theoretical SO(sub 2) fluxes and intracellular 
pH-changes concluded from this. SO(sub 2) tolerance 
was surprisingly good in all plants examined in the 
short-term exposure ko eee Results indicated in- 
volvement of various xification mechanisms, e.g. 
via the formation of H(sub 2)S, or the degradation of 
organic acids. Analyses of needles of yellow-top trees 
from the Fichtel mountain area revealed enhanced 
SO(sub 4)(sup 2-) contents with unaltered overall sul- 
phur contents, indicating unusually strong sulphur oxi- 
dation in damaged needles. In healthy needles, the 
sulphur oxidation was found to enhance with age, so 
that the high SO(sub 4)(sup 2-) content of damaged 
needles is not interpreted to be the result of the 
SO(sub 2) effects, but rather of premature senes- 
cence. (orig.) With 31 refs., 6 tabs., 6 figs. 
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Desulfurized flue gas reaches the adsorber, where ac- 
tivated carbon reduces the nitrogen oxides by catalytic 
process using ammonia as a reduction agent. Apart 
from this desirable reaction, SO(sub 2) is converted by 
ammonia and cloggs the pores of the activated 
carbon, so that the latter must be exchanged from time 
to time. (EF). 
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Points of emphasis in the programme of action contin- 
ue to be clean-air measures, ing forest man- 
agement measures, and research and its coordination. 
Increasing internationalization is to be noted in all sec- 
tors, frequently due to activities of the Federal Govern- 
ment. Especially in the field of clean air there is inten- 
sive international cooperation. The lh to- 
wards an all-European reduction of pollutant emission 
from large firing systems was achieved in June ‘88 
after almost five years of negotiations during the 
German presidency in the European Community: Re- 
duction of emissions from existing plant, and nition 
of limiting values for sulfur dioxide, nitrogen oxides, 
and dust in new plant. R ing the limiting and re- 
duction of nitric oxide emissions, an NO(sub x) proto- 
col was passed in Sofia at the end of 1988. Lipo 
ronmental counrtcil of the European Communi 

in June ‘89 on binding limiting values also 

cars, requiring a controlled three-way-catalyst ton 
July ‘92 respectively the end of ‘92. The Federal Gov- 
ernment aims to attain this goal, via tax incentives, al- 
ready by the end of ‘91. (orig./HP). 


103,826 

DE90517413/GAR PC A04/MF A01 

Goepfert und Reimer und Partner, Beratende Ingen- 

ieure, Hamburg (Germany, F.R.). 

U ueber Ursachen und Minderung 

der Henn san DF-Emissionen an einer Hamburger 
Abschiussbericht. T. C. 
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C. Summary and evaluation of DD/ for- 


Hrd tory 

K. Ballschmiter, and A. Nottrodt. Jan 90, 75p ETDE- 
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In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 
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In the municipal waste incineration plant Stellinger 
Moor in Hamburg research projects were carried out in 
1986 and Seas Dente 
contribute to the question of the formation of PCDD/ 
PCDF in waste incineration plants and to ways of re- 
—s As a result of preliminary the meas- 
equipment was optimized, pr i con- 
ing the development of suitable PCDD/PCDF 
sampling methods. Furthermore several measure- 
ments were carried out with results which made it pos- 
sible to set up gee experimental priorities for the 
pore of the mai On this occasion, 
D/PCDF cules for the first time were taken di- 
rectly inside of the com 
tion with the companies Martin GmbH fuer Umwelt. 
und Energietechnik and Mannesmann Anlagenbau 
AG, the influence of different fuels (e.g. by soy 
waste, fluff, waste paper) on the formation of PCDD 
PCDF in the flue gas was examined. Sites of PCDD/ 
PCDF formation and chemical reaction pathways are 
discussed for different operational conditions of the 
plant. (orig.) With 18 refs., 26 tabs., 13 figs. 


103,827 
DE90517414/GAR PC A0S/MF A01 
Volkswagenwerk A.G., Wolfsburg (Germany, F.R.). 
Forschung Aqgregatetechnik und Messtechnik. 
Alternative Energien fuer den 


Strassenverkehr. 


gramm. 
road traffic. Partial project: Alcohol fuels. Metha- 


nol project. Final report). 
08 Beck, and D. Steinke. Jun 89, 88p ETDE-mf- 
17414 


U. S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The trial phase of the methanol-fuelled vehicles 
showed the problems that have still to be solved. In 
order to increase the acceptance of methanol technol- 
— a concept was developed for multifuel operation 

methanol and petrol. A particular advantage of 
methanol-fuelled vehicles lies in the more favourable 
emission behaviour. Considerable reduction of ozone 
formation can be expected. (EF). 


103,828 
DE90517429/GAR 
Pema tg A zur Foerderung' der 
landten Forschung e.V., Karlsruhe (Germany, 
Pm) . Inst. fuer Systemtechnik und Innovationsfors- 
cl ung. 
por se und Ausmass der Minderung luft- 
Emissionen durch neue pce emaggpan' 


Cc 
scale of reducing emissions of alr poluton by new 
oo pre protection technologies. Final 


Gv angerer E. Boehm, M. Schoen, W. Toetsch, and 
Jan 90, 244p ‘ISI-B-2-90 

in German. 

U.S. Sales Only. 9 es copy only, copy does not 
permit microfiche pri 


Up till now, systematic analysis and periodic peoenine 
of air pollutant emissions has only carried out 
SO(sub 2), NO(sub x), CO, dust and the totality of ~ind 
tile organic compounds (VOC). The aim of this work 
was to show, particularly for the other important pollut- 
ants, the extent to which emissions could be cut down 
ing the apa res available technologies, and to iden- 
e@ pollutant substances and emission sources 
which presently still have deficits in combating air pol- 
lution by technology means. For this purpose esti- 
mates were made for the selected pollutants of the 
emission residues which would remain if the best tech- 
ener ws were applied wherever this was technically fea- 
sible and reasonable. These residual emission esti- 
mates were used as indicators to evaluate the efficien- 
cy of technologies developed in the past. In the 
present survey it was not possible to — original 
a data; an analysis was made of the available 
iterature. An attempt was made, by means of inter- 
views and assessments, to minimize uncertainties and 
bridge the gap between frequently widely diverging 
data. The results show that in future the main sub- 
stances to concentrate on when combating air ~~ 
tion with new environmental protection tech 
are the volatile organic compounds, including C Cs 
and solvents, the highly toxic trace pollutants such as 
dioxines, furanes and polycyclic aromatic hydrocar- 
bons, and those heavy meatals which are also emitted 
in considerable quantity in the form of vapours. The 
latter category includes mercury and arsenic. The de- 
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mee a aoe ee os me protection technol- 
medium sized and 


Spraneay teen responsi- 
are 
ble for Sipe proportion of total emissions. 


(orig.) With 298 refs., 62 tabs., 12 figs. 
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Wy. EH) Prot Euvor Se (Germa- 

ny, F.R.). uropaeisches Forschungszentrum 
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Informationssystem fuer U - 
(Information 


system for in leon ot One 
D. Hackenberg, R. Hillenbrand, and O. Rentz. May 
pag Saree KFK-PEF-66 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For documentation, analysis and application of the 
state of the art and its development an information 
pate fear woah ae i 


model description o' 
control technologies into the data bank a special con- 
ceptual scheme was . Moreover a user 
structure system is shown, Seat cana efficient 
access to the information without u a special 
=— language. (orig) With 94 figs. “i tabs., 253 
re 


103,830 
DE90518678/GAR PC A03/MF A01 
po peat ee (Denmark). 


luftforurening i Koeben- 
Nowe Slates and a peloton hem reed watne he 


9, 38p NEI-DK-380, ISBN 87-88920-36-4 
Danish. 


in 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Danish Local Agency of Environmental Protection 
presents measurements for noise and air pollution 
from road traffic in the city of Copenhagen. The report 
is a revised edition of a previous one published before 
the speed limit within the town was reduced. The re- 
vised edition also includes measurement results of the 
content of carbon monoxide and: nitrogen dioxide in 
the air in this town. (AB). 


103,831 


DE90518681/GAR PC A06/MF A01 
Technical Univ. of Denmark, fs to Inst. of Mathe- 
matical eee and Operations 

Drifts- og et elsystem. 


(Panning of operation and investments in an elec 


Ss. S Home i 1989, 120p NEI-DK-383 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A mathematical mode! was developed which can opti- 
mize oe of investment in operation and environ- 
mental protection on the basis of the existing produc- 
tion capacity. The model makes use of ——— relax- 
ation for the separation of the and Lagrange 
multiplicators are innovated for sulphur and nitrogen 
emission. Results from the concluded test — 
which is based on construed test data show taht 

seas ip inn unye Nage-degeen eulanhe teranesahen 
planning investment in operation and 
protection. Given requirements are fulfilled and the 
extent of pollution by sulphyr bee and nitrogen 
oxides can answer to the given quota. The developed 
program opens possibilities for teting wih varying pa- 
rameter values of most variables whi eviuerice pe pollu- 
tion and production. (AB). 
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DE90518765/GAR PC A03/MF A01 
Senter for Industriforskning, Oslo (Norway). 


103,835 


Air Pollution & Control 


fra avfalisforbrenning. (Residues 
from municipal solid waste incineration). 
K. H. . Dec 88, 37p SI/R-881008, ISBN 
pe tae = 2 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Residues from two solid waste incineration plants 
where collected and analysed for elements and ex- 
tractable organic chlorine. L experiments 
where performed with the samples differences in 
the lead and zinc was demonstrated, 
which can be related to the pH in the solutions. 3 figs., 
18 tabs., 10 refs. 
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Netherlands Energy Research Foundation ECN, 


Petten. 
ee? 2 ae parkeer- 
Park 


terdam, 
Ls G. M. Boonekamp. Jul 90, 14p ECN-C-90-030 


n Dutch. 
US. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Energy Study Center (ESC) of the Netherlands 
Energy Research Foundation executed some calcula- 


calcula supplement former calculations executed 
by the municipality of Rotterdam to determine the air 
pollution caused by monoxide and 

pe mae nt ene ne nn 
culations, not take into account the extra 
air pollution starting cars. Considerably 
more pol ‘e emitted by cars after a cold start 


P. J. Lebel, B. J. Huebert, H. I. Schiff, S. A. Vay, and 
S. E. Vanbramer. 1990, 25p NAS 1.15:103470, 
NASA-TM-103470 


Over 240 measurements of nitric acid (HNO3) were 
made in the free as well as in the bounda- 
ry layer. Marine HNO3 measurement results were 
pete similar to results from GAMETAG and other 
past field experiments. The marine 
boui layer HNO3 average, 62 parts-per-trillion by 
tv), was 1/3 lower than the marine free tro- 


di 

on a nighttime continental flight gave a free tropo- 
spheric average of 218 pptv, substantially greater than 
the daytime continental free tropospheric 5-flight aver- 
age of 61 pptv. However, the nighttime results may be 
influenced by highly convective conditions that existed 
from thunderstorms in the vicinity during that night 
flight. The continental boundary layer HNO3 average 
A ee ey nitude greater than the 
iting that the bounda- 

ic HNO3. The 


from averages of 123 over rural Nevada and Utah to 
1057 pptv in the polluted San Joaquin Valley of Califor- 
nia a close tie between boundary layer HNO3 
and anthropogenic activity. 
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01) 
Norske Meteorol e Inst., Oslo. 
Verification and Improvement of the EMEP Model 
for Long-Range Transport and Deposition of Pol- 
lutants. 


H. Sandnes. Mar 90, 3 
In we choneiy ioe Nordic Symposium on Atmos- 
pheric Chem 3p. 
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The chemical and meteorological activities of Europe- 
an ey and Evaluation Program (EMEP) are de- 
scribed. EM P is a cooperative program for monitoring 
and evaluating the long range transmission of air pol- 
lutants in Europe. Over the period of 1980 to 1986 a 
decrease of 16.4 percent was seen in European sulfur 
emission. ‘Model experiments carried out to estimate 


the concentration changes due to emission regula- 
tions and the meteorological factors are described. 
The ability of the model to predict 

observed is tested. A NOX model run between 1985 
and 1988 is described. The model is shown to predict 
concentrations reasonably well at stations in central 
Europe. At stations near the coast, the model tends to 
underpredict the concentration level. 


103,836 
N90-26407/8/GAR 
(Order as N90-26403/7/GAR, PC ws 


ical Inst., Helsinki. Air Quali 
of Lead-210 in <n 

r in Surface Air in Fi 
A. Reissell. Mar 90, 3p 
In Stockholm Univ., Nordic Symposium on aera oN 
ic Chemistry 3 p (See N90-26403 20-45). —— 
re by Nessling Foundation and Wiipurilainen Osa- 
unta. 


The use of natural and artificial radioactive elements 
as tracers in environmental studies is described. The 
concentrations and ratios of daughter nuclides of natu- 
ral radioactive series, as well as cosmogenic and fis- 
sion poet vaya oes are 5 aap to determining the lifetime of 
aerosol particles. ins of air masses and ex- 
changes between different layers of the atmosphere 
are studied using such radioactive tracers. The con- 
centrations of 210-Pb in air filter samples collected 
weekly in urban and rural locations are used. It is con- 
cluded that increasing concentrations of CO2 will add 
to normal meteorological fluctuations. The change in 
the frequency of atmospheric circulation patterns is 
led to have an effect on the dispersion and 
osition patterns of pollution derived components. 


Finnish Meteor 
Term V: 


103,837 
N90-26415/1/GAR 
(Order as N90-26403/7/GAR, PC +3 
1 
Swedish Environmental Me ye Inst., Goeteborg. 
Results from the IVL TOR Station at Roervik, 
Sweden. A A Contribution to the Euratrac Subproject 


A. Lindskog. Mar 90, 5p 

In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 5 p. Sponsored by Swedish Environmen- 
tal Protection Agency. 


iheric Ozone Research (TOR) subproject 
ore EUR TRAC is described. EUROTRAC is a joint Eu- 
ropean environmental project studying the impact of 
human activities on the troposphere over Europe. Re- 
sults of measurements of ozone, nonmethane hydro- 
carbons, C2 to C5, Peroxy acetyl nitrate, H202 and 
standard meteorology at the Rorvik station during 
1989 are presented. The techniques used in these 
measurements are described. Variations in the levels 
of individual hydrocarbons mo | two episodes in June 
and August are analyzed in detai 
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N90-26416/9/GAR 
(Order as N90-26403/7/GAR, PC A06/MF 


01) 
Lund Univ. (Sweden). Fysiska Institutionen. 
Vertical Ozone Probing with r. 

H. Edner, P. _—— S. Svanberg, and E. 
Wallinder. Mar 90, 4p 

In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p. 


Lidar as a tool for use in ss air pollution is dis- 
cussed. The techniques involved in analyzing the 
backscattered ta for the pulsed laser lidar beam are 
described. heric Environmental Studies 
by Laser Sounding (TESLAS) project is described. The 
use of lidar in measuring tropospheric ozone is dis- 
cussed. An ozone lidar system constructed within the 
TESLAS project is described. The system is to be used 
for monitoring ozone up to 5 to 8 km. A more powerful 
stratospheric system which could be mounted in a 
movable container is described. 


103,839 
N90-28157/7/GAR 


172 VOL. 91, No. 2 


PC A03/MF A01 


RAND Corp., Santa Monica, CA. 
Scenarios for Uncer- 
— Parameters: Stratospheric Ozone Deple- 


J. K. Hammitt. Apr 90, 14p N-3140-EPA/JMO/RC 
Repr. From Risk Analysis, V. 10, No. 1, p 93-102. 


Risk ——_ often depends on complex, computer- 
based models to describe links between oebeee (e.g., 
required yo Cay ne equipment) and conse- 
quences (e.g., probabilities of adverse health effects). 
Appropriate specification of many model aspects is un- 
certain, including details of the model structure; trans- 
port, reaction-rate, and other parameters; and applica- 
tion-specific inputs such as pollutant-release rates. 
Because these uncertainties preclude calculation of 
the precise consequences of a policy, it is important to 
characterize the plausible range of effects. In principle, 
a probability distribution fu n for the effects can be 
constructed using Monte Carlo analysis, but the com- 
binatorics of multiple uncertainties and the often high 
cost of model runs quickly exhaust available re- 
sources. A to choose sets of input conditions 
(scenarios) that efficiently represent knowledge about 
the joint probability distri of inputs is presented 
and applied. A simple score function approximately re- 
lating inputs to a policy-relevant output, in this case, 
globally averaged stratospheric ozone depletion, is de- 

veloped. The probability density function for the score- 
function value is Pen sagen ly derived from a subjective 
i payee density for the inputs. Scenarios are 

quantiles of the score function. 

being! this aloes sce can be systematically se- 
lected in terms of the approximate probability distribu- 
tion function for the output of concern, and probability 
intervals for the joint effect of the inputs can be readily 
constructed. 


103,840 
N90-28164/3/GAR 
(Order as N90-28161/9/GAR, PC Aiea) 
nanamae Akademie Ved, Prague. Geofyzikalni 
istav. 
a of Corpuscular Radiation on Weather and 


V. Bucha. Sep 89, 9p 

In International AF of Scientific Unions, Middle At- 
mosphere Program. Handbook for MAP, Volume 29. 
Part 1: Extended Abstracts, International Symposium 
on Solar Activity Forcing of the Middle Atmosphere. 
Part 2: Mash Workshop, ¥ Williamsburg, 1986 p. 


There is no doubt that the antropogenic effect play an 
important role in the effects of corpuscular radiation on 
weather and climate. The task, however, is to = 
guish between antropogenic effect in the atmosphe 

due to human activities and natural climatic Secu 
tions influencing ical systems. The increase in 
global tem; ture during the past 100 years is in rela- 
tively coincidence with the increase in geomag- 
netic (corpuscular) activity. It is concluded that it could 
have been the increase in temperature on the North- 
ern Hemisphere, due to the processes occurring in the 
auroral oval under enhanced corpuscular radiation 
which led to an increased atmospheric concentration 
of CO2 in the past. Both processes, i.e., antropogenic 
and solar activity effects, should be therefore inten- 
sively studied due to their important role for elucidating 
the past and present global change mainly in tempera- 
ture, climate and biological systems. 
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PB90-960109/GAR PC$20.00 

ae. Washington, DC. Environmental and 
nergy Study Conference. 

Clean Al Act Amendments of 1990, S-1630. 


J. Ketcham-Colwill. 23 Oct 90, 4p 
Fens copy available on subscription, U.S., Canada, 
and Mexico —— $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available 
PB90-960199. 


A decade of work is expected to come to fruition late 
this week as the House and Senate vote on a massive 
overhaul of the Clean Air Act that attempts to balance 
environmental and economic concerns and competing 
regional interests. Max Baucus (D-Mont.), said ‘We 
don’t know what day it is...but we’ve done it.’ ‘It is the 
most far reaching, comprehensive and complex piece 
of environmen’ ‘legislation Congress ever has con- 
sidered,’ House Energy Chairman John D. Dingell (D- 


Mich.) said. The bill would tighten pollution control re- 
quirements in cities that have not attained federal air 
quality standards, require a 40 percent reduction in 
acid rain-causing emissions of sulfur dioxide, and man- 
date control technology for all major toxic air emitters 
within 10 years. The two bills also would require — 
auto tailpipe standards, mandate cleaner gasoline and 
clean-fueled vehicles in some cities, and phase out 
production of chemicals that contribute to depletion of 
the stratospheric ozone layer. 


103,842 

— a 45 A05/ ya 
inois State Environmental Protection ncy i 

field. Div. of Air Pollution Control. on on 

State of Illinois Environmental Protection A; 

py Air Proumg Control! Program Plan for Feder- 

al Fiscal Year 1991. 

Rept. for 1 Oct 90-30 Sep 91. 

Mar 90, 81p 


Contents: Part |--Air Management-Program Adminis- 
po see gee State Implementation Plan Infor- 
mation and elopment, Activities (Except PM10, 
Ozone, CO), Ozone and Carbon Monoxide State Im- 
plementation Plan Activities (Except Mobile Source), 
ment and Administration of Anti-Tampering 
Fuel, Switching Program, Tracking Tra cee, 
Control Measures, NSPS/NESHAPS/PSD Pr 
Implementation, Toxic Program Development ai Fh 
plementation, PM10 Control Strategies Development, 
Indoor Air Pollution, and Non-Section 105 Program Ac- 
tivity); Part Il--Air Compliance-SIP Based iance 
Program, NESHAP mpliance Program, NSPS/ 
NS! /PSD-NESHAPS, Continuous Emissions Monitor- 
ing (CEM), Construction Permit Program, aie 
Permit Program, and Great Lakes Protection Pr 
Part Ill--Air Monitoring-Operation of Complete Ambi 
Air Quality Monitoring Network, Quality Assurance Pro. 
gram, Air Quality Data Generation, Certification and 
ubmittal, Air Toxics Monitoring Program, Review of 
Source Operated Ambient Network, and Submission 
of Emissions Data to USEPA Data Bank. 
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PB91-109140/GAR PC A02/MF A02 
or Services, oa eee Sciences, Re- 
search Triangle Park, N 

we ae = Study ot Nasal-Pharyngeal Growth 
for Particle Deposition in the Rat. 

Journal article. 

A. L. Patra, M. G. Menache, N. B. Shaka, and A. 
Gooya. c1987, 9p EPA/600/J-87/534 

Contract EPA-68-02-2566 

Pub. in Jni. of American Industrial Hygiene Associa- 
tion, v48 n6 p556-562 1987. Sponsored by Health Ef- 
fects Research Lab., Research Triangle Park, NC. 


Deposition data for a potentially susceptible su! 
lation such as adolescents are needed, as well as do- 
simetry models that can account for variables impor- 
tant to a subpopulation. Since the nose acts as the first 
line of defense against inhaled airborne contaminants, 
the nasal structure of a number of Fischer-344 male 
= of different age on was investigated in the 
. Replica casts of nasal-pharyngeal airways were 
pone by injecting silicone rubber through the trachea, 
and sectors in anterior-posterior positions were made 
for morphometric study. Comparison between the 
measured cross-sectional areas -~" the adult rat (body 
weight 167.2g and 365. 89) and the adolescent rat 
(body weight 12.1, 20.8, 38.7, 65.9, and 96.8 g) nasal 
airways showed a large number of similarities and dis- 
similarities. In the groups studied, the cartilage of the 
septum decreased as the age increased. The frontal 
nasal duct that enters the anterior part of the middle 
meatus grew as the age increased. In young sees, 
the sphenoidal recesses formed gradually. 
= and maxilloturbinates developed as a funewon 
of age. 
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—— Research Lab., Research Triangle 
‘ark, NC. 

Use of Bioassay Methods to Evaluate ve ee 

of Ambient Air Collected Near a Municipal Waste 

Combustor. 

Journal article. 

R. Watts, B. Fitzgerald, G. Heil, H. Garabedian, and 

R. Williams. c28 Apr 89, 6p EPA/600/J-89/446 

Pub. in Jnl. of the Air Pollution Control Association, v39 

n11 p1436-1439 Nov 89. 
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An ambient air sampling study was conducted around 
a municipal waste combustor with a primary being 
to develop procedures to evaluate the emissions of or- 
ganic mutagens resulting from incomplete combustion 
of municipal waste. The products of incomplete com- 
bustion from incineration include complex mixtures of 
organics, particularly polycyclic aromatic compounds, 
which are present after atmospheric dilution and cool- 
ing in emissions as semi-volatile or particle bound or- 
| a compounds. Combustion emissions are general- 
ly recognized as a potential cancer risk since they con- 
tain many carcinogenic and mutagenic polycyclic aro- 
matic hydrocarbons. Analyzing such a complex mix- 
ture for the presence of even a few selected chemicals 
is difficult and provides risk information on only a frac- 
tion of the chemicals present. Bioassay methods, how- 
ever, may be directly applied to evaluate the mutagen- 
ic and carcinogenic activity of the complex organics 
from combustion emissions. The Salmonella (Ames) 
assay was used to determine the mutagenicity associ- 
ated with particles from ambient air collected near a 
municipal waste combustor. Dose-response data was 
generated, and mutagenicity concentrations were cal- 
culated to demonstrate the utility of bioassay in as- 
sessing emissions from municipal waste combustion. 

(Copyright (c) 1989 Air and Water Waste Management 
Association.) 
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PBS1-109439/GAR PC A02/MF A02 
New York Univ. Medical Center, NY. Inst. of Environ- 
mental Medicine. 

Effective Strategies for Population Studies of 
Acute Air Pollution Health Effects. 

Journal article. 

M. Lippman. c1989, 7p EPA/600/J-89/451 

Pub. in Environmental Health Perspectives, v81 p115- 
119 May 89. Sponsored by Health Effects Research 
Lab., Research Triangle Park, NC. 


A series of field studies involving repetitive functional 
measurements in relatively small populations of 
healthy children and adults engaged in normal outdoor 
activities has shown that significant decrements in res- 
piratory function are associated with exposures to 
ozone (03) at concentrations below the national ambi- 
ent air quality standard. The ability to detect such ef- 
fects can be attributed, at least in part, to the study 
design criteria used, which emphasized maximization 
of signal-to-noise ratios. Locations were selected to 
ensure relatively high exposures to relatively uniformly 
distributed secondary pollutants, with minimal expo- 
sure to local sources of primary pollutants. Populations 
were selected that would be en = we in active recrea- 
tion out of doors. Populations of healthy persons were 
used to minimize variability in baseline function. It was 
found that the magnitude of the O3-associated decre- 
ments in respiratory function was dependent on the 
variability in sensitivity to O3 among the population, 
the minute ventilation during outdoor activity, and the 
duration of the outdoor exposure. 
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PBS1-109447/GAR PC A03/MF A03 

Harvard School of Public Health, Boston, MA. 

Exposures to Acidic Aerosols. 

Journal article. 

J. D. Spengler, G. J. Keeler, P. Koutrakis, P. B. Ryan, 

and M. Raizenne. c1989, US EPA/600/J-89/452 

Pub. in Environmental Health Perspectives, v79 p43- 

51 1989. Prepared in cooperation with Environmental 

Health Directorate, Ottawa (Ontario). Sponsored by 

Ho ad Effects Research Lab., Research Triangle 
ark, 


Ambient monitoring of acid aerosols in four U.S. cities 
and in a rural region of southern Ontario clearly show 
distinct periods of strong acidity. Measurements made 
in Kingston, TN, and Steubenville, OH, resulted in 24- 
hr H(+) ion concentrations exceeding 100 nmole/cu 
m more than 10 times during summer months. Periods 
of elevated acidic aerosols occur less frequently in 
winter months. The H(+) determined during episodic 
conditions in southern Ontario indicates that respirato- 
ty tract deposition can exceed the effects level report- 
ed in clinical studies. Observed 12-hr (H+) concentra- 
tions exceeded 550 nmole/cu m (approximately 27 mi- 
crogram/cu m H2SO4). The maximum estimated 1-hr 
concentration exceeded 1500 nmole/cu m for H(+) 
ions. At these concentrations, an active child might re- 
ceive more than 2000 nmole of H(+) ion in 12 hr and 
in excess of 900 nmole during the hour when H2SO4 
exceeded 50 microgram/cu m. 
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haract 


Aerosol C! with Centrifugal Aerosol 
Spectrometers: and Experiment. 

Journal article. 

D. L. Johnson, and T. B. Martonen. c1989, 7p EPA/ 
600/J-89/457 

Pub. in American Industrial Association Jnl., 
v50 n& -412 Aug 89. Prepared in ation with 


epar cooper. 
Army Medical Lab. (10th), APO New York 09180-3619. 


A general mathematical model describing the motion 
of particles in aerosol centrifuges has been developed. 
It has been validated by comparisons of theoretically 
predicted calibration sites with experimental data from 
tests sizing aerosols in instruments of three different 
spiral duct page oer ogy By accurately simulating 
factors which influence ome ons performance, the 
model enhances the versatility of existing instruments 
and promotes CAD (computer aided design) and CAM 
(computer aided manufacture) of new units. The model 
will permit more accurate aerodynamic classifications 
of airborne particles. Therefore, more precise determi- 
nations of deposition sites of inhaled aerosols within 
the emg owe! be possible, since such locations are pri- 
marily functions on the dynamic characteristics of 
motion. U.S. EPA risk assessment protocols of pollut- 
ant aerosols will thereby be improved. conn it (c) 
1989, American Industrial Hygiene Association. 


103,848 

PBS1-109546/GAR PC A02/MF A02 
Northrop Services, Inc., Research Triangle Park, NC. 
Increase in Angiotensin-Converting Enzyme in Rat 
Lungs Following Inhalation of Phosgene. 

Journal article. 

R. H. Jaskot, E. C. Grose, and A. G. Stead. c1989, 
10p EPA/600/J-89/463 

Contract EPA-68-02-4450 

Pub. in Inhalation Toxicology, v1 p71-78 1989. Spon- 
sored by Health Effects Research Lab., Research Tri- 
angle Park, NC. 


Angiotensin converting enzyme (ACE) catalyzes the 
conversion of angiotensin | to angiotensin II (a potent 
vasopressor) and plays an important role in homeosta- 
sis of blood pressure. ACE has been shown to be as- 
sociated primarily with the luminal surfaces of lung 
vascular endothelial cells making it a possible target 
for phosgene and ozone. Sixty-day-old male Sprague 
Dawley rats were exposed to 0.5 ppm phosgene, 1.0 
ppm ozone, or air for 4 hr. Rats were sacrificed imme- 
diately and 24 hr. postexposure. ACE activity was 
measured in lung, lavage fluid, lavage fluid cells, and 
serum. Both phosgene and ozone exposed rats 
showed no changes in ACE activity in either lavage 
fluid or serum compared to air controls. Whole lung 
ACE activity was significantly higher immediately and 
marginally higher 24 hours postexposure to phosgene 
with increases of 34% and 16%, respectively. Phos- 
gene exposed rats also showed a significant increase 
in ACE activity in the lavage fluid cells. These in- 
creases were 50% and 54% above controls at 0 and 
24 hr postexposure, respectively. The cell most 
likely affected was the alveolar macrophage. No signif- 
icant effects were seen following ozone exposure. 


103,849 

PBS1-110056/GAR PC A03/MF A03 

rome of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Dust Control in Coal Preparation and Mineral Proc- 

essing Plants. 

Information circular/1990. 

E. F. Divers, and A. B. Cecala. 1990, 19p BUMINES- 

IC-9248 

Library of Congress catalog card no. 90-1528. 


Advantages and disadvantages of basic dust control 
techniques presently used by U.S. coal prep and min- 
eral processing plants are briefly evaluated. These in- 
clude ventilation, baghouse-type collectors, wet scrub- 
bers, electrostatic precipitators, source control, 
sprays, personal protection devices, and good — 
keeping. Two specific problems in these types of oper- 
ations are also considered: dust collector system duct 
clogging, and control room dust control. Information 
provided in the report results from dust control re- 
search projects conducted by the Bureau at various 
coal prep and mineral processing plants over the past 
decade to reduce workers’ dust exposure. 


103,850 

PBS91-111112/GAR PC A04/MF A04 
United Nations Industrial Development Organization, 
Vienna (Austria). 


103,853 


Air Pollution & Control 


Technology Trends in CFC and Halons Replace- 


eee eee. 11. 
uir, and J. S. rma 3 May 
50. "sep 5p UNIDG/PCT. 114, V-90-84169 


Prepared in ee with Hampshire Research As- 
sociates, Alexandria, V. 


Contents: CFCS, Halons, And Their Uses; Issues As- 
sociated With Replacing CFCS and Halons; Special 


Considerations for Developing Countries; Approaches 
To CFC Replacement; ing CFC Research; Involv- 
ing Developing Nations In CFC Alternatives. 

103,851 

PB91-113852/GAR PC A03/MF A03 


aN Research Lab., Research Triangle 
+ a Dosimetry Predictions for Humans and 
M. Richmond. Nov 90, 40p EPA/G00/ 80 boa is 

Cop. necsarcn TengePak NC 


The report summarizes ozone (03) Se Beeramas 5 model 
predictions for rats and h | different 
scenarios based on the most — data and 
theoretical considerations in the field en 
The report was prepared at the request of the Office of 
Air Quality Planning and Standards (OAQPS) as an 
input to be considered by scientists participating in a 
chronic lung injury risk assessment project for O3. As 
indicated in the report a number of j nts and as- 





lecting important physiological parameters explained. 
This includes anatomical dimensions, choices of rat 
and human ventilatory parameters, and the method of 
i human and rat upper respiratory tract 
uptake. Finally, a comparison of simulation results to 
recent experimental dosimetry results is discussed. 


103,852 


TIB/A90-81849/GAR 
Stutt 


PC E07 
Univ. (Germany, F.R.). Inst. fuer Kunststoff- 
ing und Kunststoffkunde. 


tion in off-gas from small and medium emissions. 
Final 

J. Hesselbach, G. Wendling, and B. Behr. 1990, 86p 
Contract BMFT 01VQ850454 

In German. With 78 figs., 40 refs., 7 tabs. 


The environmental load is not only caused by strong 
emitters, as power plants or large industry, but, as 
studies have shown, especially by small and meso- 
scale emissions. While there are feasible and expen- 
sive solutions for the strong emitters, no suitable appli- 
cable methods for emission reduction are known for 
the large number of small emissions. Development, 
characterisation and optimization of new filter media is 
being performed to meet these needs. The main topic 
of the research work was the separation of formaide- 
hyde and hydrogen sulphide at low concentrations. 
The filter was activated carbon that is pollutant specific 
impregnated and put into a matrix of polymer-foam. 
Under appropriate service conditions the concentra- 
tion of hydrogen sulphide and formaldehyde can be re- 
duced below 30 to 10 ppb. Service life of the filter cor- 
responds to practical requirements. The pressure drop 
in the filter is significantly lower than in fixed bed ad- 
sorbers. Waste disposal of the saturated filters can be 
completed by incineration in a central destructor sta- 
tion. Amortisation is possible by heat energy saving 
when room air conditioning is performed by recirculat- 
ing air. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081 8493 
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TIB/A90-82025/GAR PC E07 
Dornier-System G.m.b.H., Friedrichshafen (Germany, 
F.R.). 


January 15,1991 173 








ENVIRONMENTAL POLLUTION & CONTROL 


Air Pollution & Control 


Schwermetalibilanz im yo gee indus- 
trieller Emittenten und U ung der Anrei- 
b . Meteorologische 

Untersuchungen und Ausbreitungsrechnung. 

ae Saoy nates balance of areas affected by 
lution sources, and eg ee of 

accumula effects. Sub-project 2. Meteorologi- 

cal studies and dispersion calculations. Annex). 

L. Janicke, and F. Axenfeld. Sep 88, 114p 

Contract UFOPLAN-Nr. 10404152/02 

In German. 


This supplement to the UBA research report 88- 
10404152/02 presents many diagrams and tables 
showing the meteorological conditions taken as a 
basis for dispersion calculations. There also are two 
sub-contract reports presenting the models and the re- 
sults of an atmospheric circulation study in the Brau- 
ae p-oesbes) (KW). (Copyright (c) 1990 by FIZ. Citation 
no 


103,854 

TIB/A90-82027/GAR PC E07 
Fichtner, Beratende Ingenieure fuer i und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stuttgart 
(Germany, F.R.) 

Erarbeitung von Grundiagen fuer den Voliz 
Rechtsverordnung nach Paragraph 5(2) Bi 

Bd. 1. (Elaborating the principles for the implemen- 

tation of the ordinance as per section 5(2 Federal 
Anti-Poliution Law. Vol. 1). 

Jul 89, 360; 

Contract UFOPLAN-Nr. 10407304 

In German. With 498 refs., 118 tabs., 138 figs. 


In view of the greater reduction of emissions by utiliz- 
ing waste heat in accordance with Paragraph 5 Para. 1 
No. 1 and 4 of the Federal Anti-Pollution Law, for 40 
plants which are subject to official approval, and in 
which extensive quantities of waste heat are generat- 
ed, as an aid to the permitting authorities and opera- 
tors, descriptions and data which are relevant to waste 
heat utilization are compiled. It emerged that the value 
of waste heat for utilization depended on several fac- 
tors, @.g. quantity, temperature, variation with time, 
plant location, and possibility of tying in the waste heat. 
In order to guarantee practical waste heat utilization, it 
must be possible to harmonize each of the factors into 
an integrated concept. The connecting link between 
waste heat and its utilization is represented by the 
equipment and plants for its exploitation. Their deploy- 
ment could be economically viable, even for today’s 
low energy prices, and this applies in particular to heat 
exchangers. During Phase Ill of the project, waste heat 
utilization is assessed not only against technical and 
economic criteria but also considering ecological fac- 
tors. To be mentioned in this respect are the gaseous 
emissions (SO sub 2 , NO sub x , CO, CO sub 2) for 
which — there is a substantial reduction when 
waste heat is utilized. (org). (Copyright (c) 1990 by 
FIZ. Citation no. 90:082027.) 


103,855 

TIB/B90-81896/GAR PC E11 
Hong ey = szentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Chemische Technologie der Nuklearen Ent- 
sorgung. 

Untersuchungen zur Aktivitaetsminderung bei 
DENOX-Katalysatoren. (investigations of the ac- 

— reduction of DENOX-catalysts). 


* Netapitaien. Mar 90, 144p Rept no. Juel-2351 
In German. 


The combustion of fossil fuels for energy purposes 
contributes considerably to the environmental over- 
loading emission of NO sub x. It is therefore necessary 
to introduce NO sub x emission controlling measures, 
concerning the combustion (primary measures) as well 
as the post-combustion side (secondary measures). 
This work deals with the selective catalytic reduction of 
NO sub x with NH sub 3 without dust separation - ‘high 
dust’ technique - and investigates the activity of iron 
oxide catalysts. Experiments at a DENOX pilot plant 
after a wet-bottom coal boiler with dust recirculation, 
showed within 1500 h a reduction of the catalytic activ- 
ity up to 10% of the initial value. The activity remained 
then constant. This activity reduction cannot be as- 
cribed to the dust. The chemical analysis of the cata- 
lysts, by means of XRF and NAA, showed a strong en- 
richment of the elements As, Mo, Sb and TI. Arsenic 
was much more strongly enriched than the other ele- 
ments. This relation of the activity reduction to the ar- 
senic concentration indicates chemical poisoning of 
the catalyst material. Experiments with a laboratory ap- 
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paratus confirmed the above indication. A number of 
iron oxide catalysts was loaded with gaseous arsenic 
trioxide till they were saturated. The saturated cata- 
lysts had an activity rest up to 10-30% of the initial 
activity. The value of this activity rest is proportional to 
the specific surface value of the catalyst. Arsenic triox- 
ide is chemically adsorbed on the active sides of the 
ms 5 as SEM analysis showed, in the form of an 
amorphous compound. ESCA measurements indicat- 
ed the formation of arsenites on the surface of the 
catalysts. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:081896.) 
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TIB/B90-81898/GAR PC E14 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 

ny, F.R.). Projekt Europaeisches Forschungszentrum 

fuer Massnahmen zur Luftreinhaltung. 

— bronchiale Sensibilisierung mit inhalativen 
aewred bronchialer 

Schasaigung du durch R halation (SO sub 2, 

NO sub sub 3 und Tabakrauch). (Local sensi- 

tization to inhalation antigens of bronchi previous- 

y damaged | inhalation of irritant gases (SO sub 

, O sub 3 and tobacco smoke)). 

e Riedel, - C.H.L. Rieger. Jan 90, 183p Rept no. 

KFK-PEF-57 

Contract PEF 86/003/1C 

in German. 


The available evidence from epidemiologic studies 
and animal experiments that there is a link 
between air pollution and the occurrence of diseases 
of allergic origin. The findings revealed on the basis of 
the animal model used here clearly pointed to the fact 
that exposure to pollutants and sensitive reactions to 
inhaled allergens are related in a causative way. For 
the purposes of this study, one is were exposed 
to different concentrations of SO sub 2 , NO sub 2, 
ozone and tobacco smoke before ‘pein challenged 
with ovalbumin, which was used as a sensitising inha- 
lation allergen. After a recovery period, specific bron- 
chial challenges, specific antibody determinations in 
the serum and bronchoalveolar lavage were employed 
to assess the degree of sensitisation to the inhaled al- 
lergen, which was then contrasted with that observed 
in control animals without previous lesions. It was 
found for all the pollutants examined here that the 
extent of sensitisation to the inhaled allergen de- 
creased in proportion to the concentration of the toxins 
and the duration of exposure. (orig. “Ta (Copyright 
(c) 1990 by FIZ. Citation no. 90:081898.) 
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TIB/B90-81920/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

iste Elektrofiiter zur Verbesserung der Stau- 
babscheidung. (Pulsed electrostatic precipitators 
to enhance dust pitation). 
A. Hinderer, and A. Schwab. May 90, 181p Rept no. 
KFK-PEF-67 
Contract PEF 87/003/3 
In German. With 149 figs., 50 refs. 


Improved precipitation efficiency of electrostatic preci- 
pitators, regarding high-ohmic dust prone to cause 
back corona, is expected from the superposition of 
high-voltage impulses to the direct voltage normally 
used. However, as contradictory demands must be 
met by pp pene energization parameters, the 
question must answered of which forms, ampli- 
tudes, and repetition rates of impulses are suited, and 
which is the appropriate combination of basic dc volt- 
age and superimposed impulses in order to optimize 
the precipitation efficiency. In this project, some pre- 
cipitation processes in electrostatic precipitators were 
simulated. Individual relationships were verified by 
measurements. Some criteria for optimizing precipita- 
tion, in other words, for avoiding back corona, were 
derived from simulations and measurements. These 
permit to take into account effects of the waveform, 
amplitude and repetition rate of the. pulses. Specific 
cases require own simulations. hae (Copyright (c) 
1990 by FIZ. Citation no. 90:08192! 
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TIB/B90-82011/GAR PC E14 
Deutsche Gesellschaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 


European propulsion forum: Future civil engines 
and the protection of the atmosphere. Proceed- 


ings. 
: ry 184p Rept nos. DGLR-90-01, ISBN 3-922010- 


DGLR/AAAF/RAeS European propulsion forum: 
Future civil engines and the protection of the atmos- 
phere, Koein (Germany, F.R.), 3-4 Apr 1990. 


The volume contains the papers of the European pro- 
pulsion forum on future civil engines and the protection 
of the atmosphere. The topics were divided into three 
main subject areas: 1. Impact of air traffic on the at- 
mosphere; 2. Future engine and propulsor concepts; 3. 
Core component technologies. (HM). (Copyright (c) 
1990 by FIZ. Citation no. 90:08201 1.) 


103,859 
TIB/B90-82012/GAR PC$46.00 
Goepfert und Reimer und Partner, Beratende Ingen- 
ieure, Hamburg (Germany, F.R.). 
Untersuchungen ueber Ursachen und Minderung 
der PCDD/PCDF-Emissionen an einer ee 
Mu iL Abschiussbericht. T. 
Messtechnik, Beprobungstechnik, Soiebevarte: 
tionen. (Investigations on causes and reduction of 
PCDD/PCDF emissions on a municipal waste incin- 
eration plant in Hamburg. Final report. Pt. A. Meas- 
tone) system, sampling system, operating condi- 
ns). 
U. Duewel, A. Nottrodt, and K. Ballschmiter. Nov 88, 





330p 
In German. With 34 refs., 117 tabs., 34 figs. 


In the municipal waste incineration plant Stellinger 
Moor in Hamburg research projects were carried out in 
1986 and 1987 which were, by way of experiments, to 
contribute to the question of the formation of PCDD/ 
PCDF in waste incineration plants and to ways of re- 
duction. As a result of preliminary analyses, the meas- 
uring equipment was optimized, predominantly con- 
cerning the development of suitable PCDD/PCDF 
sampling methods. Furthermore several measure- 
ments were carried out with results which made it pos- 
sible to set up efficient experimental priorities for the 
pega of the main analysis. On this occasion, 

CDD/PCDF samples for the first time were taken di- 
rectly inside of the combustion chamber. In coopera- 
tion with the companies Martin GmbH fuer Umwelt- 
und Energietechnik and Mannesmann Anlagenbau 
AG, the influence of different fuels (e.g. municipal 
waste, fluff, waste paper) on the formation of PCDD/ 
PCDF in the flue gas was examined during the main 
analysis. By means of various operating conditions, 
the formation of PCDD/PCDF could be connected with 
differing waste/air-conditions and/or load conditions. 
(orig) os ihe (c) 1990 by FIZ. Citation no. 
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TIB/B90-82038/GAR PC E11 
Gesamthochschule Paderborn (Germany, F.R.). Abt. 
fuer Naturwissenschaften 2. 


Sorptionsverhalten — clischer aromatischer 
Kohlenwasserstoffe auf F lugaschen aus der Wir- 
von Kohle. (Sorption be- 
haviour of polycyclic “aromatic hydrocarbons on 
fly ashes from fluidized-bed combustion of coal). 
Diss. (Dr.rer.nat). 

K. Klemm. 12 Jan 90, 135p 

In German. 





This thesis deals with the sorption behaviour of polycy- 
clic aromatic hydrocarbons, with three to seven rings, 
on fly ashes from fluidized-bed combustion. The selec- 
tion of compounds was largely based on the present 
state of knowledge about the occurrence of these 
compounds in the flue gas of coal combustion and 
their carcinogenic potential. In addition to the large 
number of studies concerning the sorption behaviour 
of polycyclic aromatics on traditional ashes, the inves- 
tigation of fluidized-bed ashes is of significance in so 
far as their matrix is very individual in its behaviour and 
morphological properties. Fluidized-bed combustion 
will find widespread use in the future, since it offers a 
favourable combustion efficiency and thus ecological 
and energetic advantages, so that there is a need to 
analyze the loading of ashes with polycyclic aromatics. 
(orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:082038.) 
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TIB/B90-82044/GAR PC E14 
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Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 

ny, F.R.). Projekt Europaeisches Forschungszentrum 

fuer Massnahmen zur Luftreinhaltung. 

Kombinierte Abscheidung von Partikein und 

payers a i paravise an with 
ment o and gases 

cleanable filters). 

F. Loeffler, a P. Gaeng. Jun 90, 162p Rept no. 

KFK-PEF-70 

Contract PEF 87/001/3 

In German. 


The filter cakes which form during the dust collection 
jn of cleanabie filters may be utilized in a com- 
ined technique which does not only serve the particle 
collection, but also the binding of gases which can 
either react with, or be adsorbed by certain dust layer 
constituents. An efficient reduction of a gaseous com- 
ponent by the filter cake does, however, depend on 
numerous parameters. These include, for example, the 
chemical characteristics of the gas-solid system in 
question, the hydrodynamic conditions within the per- 
meated dust layer, the filter’s characteristics and the 
filtration conditions. Should acidic gases be required to 
react with alkaline particulates, then the operational 
temperature becomes a further, decisive parameter. In 
the case of SO sub 2 reduction for example, a filtration 
temperature up to 900 deg C must be considered. In- 
vestigations into both the dust collection at elevated 
temperatures and the binding of SO sub 2 in od 
cakes from Ca-compounds were conducted, usi 
laboratory hot-gas filter. The influence of the hig he 
temperature on the dust filtration was investigated with 
respect to fractional collection efficiency a ressure 
loss measurements. The effect on particle collection is 
positive especially in the regime of small particles. The 
gas reduction to be attained by the filter cake is as- 
sessed by break-through curve measurements. It is 
verified that under suitable conditions, a high SO sub 2 
‘ation efficiency of nearly 100% can be attained 
with filter cakes which are less than 1 mm thick and 
hence, offer tolerable pressure-loss. It is also demon- 
strated, that an effective gas reduction and substance 
exploitation decisively depends on the texture and 
structure of the filter cake formed. Gas by-pass 
through pin-holes, cake fissures or as a result of non- 
uniform dust coating must be avoided. The design and 
dimensioning of a filter in view of a pollutant gas reduc- 
tion requires the prediction of the gas penetration. 
ads JE itil (c) 1990 by FIZ. Citation no. 


103,862 

TIB/B90-82047/GAR PC E09 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 

Ermittlung und Analyse des zeitlichen Verlaufs 
und der raeumlichen Verteilung der derzeitigen 
und kuenftigen SO sub 2 - und NO sub x -Emis- 
sionen in Baden-Wuerttemberg. (Evaluation and 
discussion of the temporal resolution and spatial 
dispersion of present and future SO sub 2 - and NO 
sub x -emissions in the State of Baden-Wuerttem- 


berg). 
Teller, B. Boysen, R. — and A. Voss. Jul 
90. 97p Rept no. KFK-PEF-7 
Contract PEF 85/007/2 
In German. With 55 figs., 22 refs. 


Based on the emission inventory elaborated for the 
State of Baden-Wuerttemberg for the TULLA-measur- 
ing-period, in this project a model was developed 
which is able to calculate hourly emissions for future 
time periods, for given boundary conditions and based 
on different scenario-assumptions in a spatial resolu- 
tion of 1 kmx1 km for the whole State of Baden-Wuert- 
temberg. This paper describes the applied models and 
methodologies, presents the scenario-assumptions on 
which the emission calculations for the year 2000 are 
based, compares the emissions - as a result of the 
model calculations - of two weeks in january and juli 
1985 to the fly 2000, released during two weeks in 
_— and ju and discusses these results. 
(orig). (Covyrant wr 1990 by FIZ. Citation no. 
90:082047 
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103,863 
DE90016563/GAR PC A03/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Battelle Pacific Northwest Labs., Richland, WA. 
Multimedia to 
ae target cleanup 


at hazardous 
S. T. ae Apr 90, 11p PNL-SA-18138, CONF- 
900676-13 


Contract ACO6-76RL01830 

Annual meeting and exhibition of the Air and Waste 

24-29 Jun 1990. Sponsored by Departmen space od trone 
= lun t of Ei 

Washi DC. 


ington, 
Portions of this document are illegible in microfiche 
products. 


Contaminated soils at hazardous and nuclear waste 
sites pose a potential threat to human health via trans- 
Ih environmental media and subsequent 
human intake. To minimize health risks, it is necessary 
to identify those risks and ensure that ite ac- 
tions are taken to protect public health. r took 
process may typically include identification o 
cleanup lovele and evaluation of the pe tah a os 
remedial alternatives and the corresponding reduction 
in risks at a site. The US Environmental Protection 
Agency (EPA) recommends that exposure assess- 
ments be combined with toxicity information to quanti- 
fy the health risk posed by a specific site. Mb ans 
mendation then forms the basis for establishing 
cleanup levels. An exposure assessment must t 
identify the chemical concentration in a specific 
medium (soil, water, air, or food), estimate the expo- 
sure potential based on human intake from that media, 
and then combined with health criteria to estimate the 
upperbound health risks for noncarcinogens and car- 
cinogens. Estimation of target cleanup levels involves 
the use of these same principles but can occur in re- 
verse order. The procedure starts from establishing a 
permissible health effect level and ends with an esti- 
mated target cleanup level through an exposure as- 
sessment process. 17 refs. 


103,864 

MIC-90-02432/GAR PC E07/MF E01 

Environmental Advisory Council, Ottawa (Ontario). 

ae Responsibilities and opportunities. 
eport no 

R. H. Hall, and D. A. Chant. c1979, 38p SSC-EN93- 

8/1979, ISBN-0-662-1 0737-3 


One of the most daunting environmental problems of 
our time arises from the f of man-made chemicals 
pervading our lives. This report identifies the main 
issues, illustrates the extent of our ignorance, dis- 
cusses the inadequacy of our facilities to train the spe- 
cialists required, and sets out courses of action and 
responsibilities. 


103,865 

PB91-100230/GAR PC E07/MF E07 
Environmental Protection Agency, Washington, DC. 
Office of Toxic Substances. 

Toxics in the Community, 1988 National and Local 
Perspectives. 

J. B. Courteau, and S. A. Ferguson. Sep 90, 433p 
Also available from Supt. of Docs. See also PB89- 
208144 and PB89-208151. 


The Ms ey ey the second annual publication 
of the jelease Inventory (T. re, collected pursu- 
ant to the Emeumney Planning and munity Right- 
to-Know Act of 1986. TRI is an annual, publicly avail- 
able compilation of information on the release of toxic 
chemicals by manufacturing facilities in the U.S. The 
report summarizes the second year of TRI data-- 
where, how much, and which types of toxic chemicals 
are being released into the environment--and provides 
comparisons to the first year’s releases. The docu- 
ment is intended as a tool for improving environmental 
management. By emphasizing pollution prevention-- 
finding ways to eliminate the formation of toxic pollut- 
ants--we can improve protection of the environment, 
reduce risk to health and avoid much of the expense of 
managing or treating wastes. 


103,866 

PBS1-100917/GAR PC A03/MF A03 

lowa State Univ., Ames. Dept. of Statistics. 

Indoor Air Pollution and Pulmonary Performance: 

Investigating Errors in Exposure Assessment. 

Journal article. 

N. A. Hasabelnaby, J. H. Ware, W. A. Fuller, and L. 

Glesser. c1989, 20p EPA/600/J-89/401 

Grant EPA-R-813495-01 

= in Statistics in Medicine, v8 p1109-1126 Aug 89. 
Prepared in cooperation with Harvard School of Public 

Health, Boston, MA. Dept. of Biostatistics. Sponsored 
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Environmental Health & Safety 


by Health Effects Research Lab., Research Triangle 
Park, NC. 


ttes smoked is also availabe for the pot 
lutant of interest. Several estimation procedures are 
presented, and two estimators were combined, one 


(Copmight (c) nto) 1960 by Jobe toy ay Lid) a) 


103,867 
ae 106112/GAR PC AO5/MF A05 
st ncheray = tere areca 


ueseee ternational Information Exchange 
Dioxins and Related Compounds, Oct 


Fine! rept. 

F. W. Kutz, and D. P. Bottimore. Oct 88, 97p NATO/ 
CCMS-179, EPA/600/6-90/014 

Contract EPA-68-02-4254 

See also PB90-252636. Proceedings of International 
Symposium on Chiorinated Dioxins and Related Com- 
pounds (8th), Umea, Sweden, August 25, 1988. Pre- 
pared in cooperation with Versar, Inc., Springfield, VA. 
Sponsored * pee mg Protection Agency, 
Washington, DC. 


A special seminar on Pr ive Research and Regu- 
latory Issues Involving Dioxins and Related Com- 
pounds was held at the Eighth International Symposi- 
um on Chlorinated Dioxins and Related Compounds 
(Dioxin *88) in a Sweden, on August 25, 1988. 

session was a follow-up sponsored by the 
NATO/CCMS Pilot Study on International Information 
Exchange on Dioxin and Related Compounds. The 
session was intended to present information on future 
aspects of dioxin research and regulation in 10 nations 
pal care ote arm ney geno ated 
future. The objectives included the presentation of in- 
formation so that research and yee planners 
and managers are able to identify ki voids 
and areas of duplication in order to _—~ better in- 
formed decisions concerning future activities. The ses- 
sion included presentations from: Canada, Denmark, 
the Federal Ri ic of Germany, Italy, the Nether- 
lands, Norway, Sweden, Switzerland, the United King- 
dom, and the United States. 
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PB91-109322/GAR PC A02/MF A02 
He geseay Research Lab., Research Triangle 
Home Air Nicotine Levels and Urinary Cotinine Ex- 
cretion in Preschool Children. 

Journal article. 

F. W. Henderson, H. F. Reid, R. Morris, O. L. Wang, 
and P. C. Hu. c1989, 7p EPA/600/J-89/440 

Pub. in American Review of Respiratory Disease, v140 
ni p197-201 Jul 89. Prepared in cooperation with 
North Carolina Univ. at Chapel Hill, American Health 
Foundation, Inc., Valhalla, NY., and Massachusetts 
Univ. Medical School, Worcester. Dept. of Community 
and Family Medicine. 


The author studied urine cotinine excretion in 27 chil- 
dren who attended a research day care center to de- 
termine the extent of correlation between urine cotin- 
ine-creatinine ratios (CCR) and intensity of nicotine ex- 
posure in the home. Average nicotine levels in home 
air were determined by active air sampling during the 
evening and — hours on two consecutive days. 
Urine samples for cotinine and creatinine determina- 
tions were collected before, during, and after the two 
sampling periods. In addition, four sequential weekly 
urine samples for CCR were obtained from study chil- 
dren to determine the extent to which single determi- 
nations of CCR were representative for individual chil- 
dren. Fifteen children resided in homes with smokers 
and 12 did not. Urine CCR consistently distinguished 
most exposed and unexposed children. However, 
three exposed children had urine CCR’s which clus- 
tered routinely around the borderline CCR (30 ng/mg 
cotinine-creatinine) used to distinguish exposed and 
unexposed children. In children exposed to environ- 
mental tobacco smoke in the home, there was a signif- 
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icant correlation between average home air nicotine 
levels and the logarighm of urine CCR the mornings 
following the home air monitoring periods (r = 0.57; p 
= 0.004). In study children, urine CCR’s were remark- 
able stable over the one month observation period. 
Rank correlation coefficients for sequential weekly de- 
terminations of CCR were consistently greater than r 
= 0.89; p < 0.001. 
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PB91-109363/GAR PC A03/MF A03 
NSI Technology Services Corp., Research Triangle 


Simulation of Heat and Mass Transfer Processes in 
a Surrogate Bronchial System Developed for Hy- 
roscopic Aerosol Studies. 
journal article. 
A. D. Eisner, and T. B. Martonen. c1989, 21p EPA/ 
600/J-89/444 
Contract EPA-68-02-4450 
Pub. in Aerosol Science and Technology, v11 p39-57 
1989. Sponsored by Health Effects Research Lab., 
Research Triangle Park, NC. 


A surrogate tracheobronchial (TB) system, capable of 
simulating the in vivo atmosphere (such as tempera- 
ture and relative humidity) in a physiologically realistic 
manner, is reported here. This surrogate Toxicology 
Branch system is a tubular, multicomponent physical 
model where the average Reynolds number value for 
the airflow within each respective compartment, or 
section, equals the value within the corresponding 
bronchial airway generation of Weibel’s Model A net- 
work. Mass-transport phenomenon (such as in vivo 
water flow through a TB wall and its membrane, and 
subsequent water evaporation into inhaled air) was 
simulated using this sytem. Detailed information re- 
garding localized air temperature and water vapor con- 
centration patterns for the steady flow rate of 13.5 I/ 
min is reported in the work. The impact of the laryngeal 
simulator was studied, and — values of Nusselt 
and Sherwood numbers for each bronchial generation 
are reported. These values were lowest downstream 
from the laryngeal simulator. The in vitro temperature 
and water vapor concentration patterns and transfer 
coefficients can be used in a future quantitative analy- 
sis of the dynamic behavior and deposition rates of hy- 
groscopic aerosol particles. (Copyright (c) 1989 Else- 
vier Science Publishing Co., Inc.) 


103,870 

PB91-109454/GAR PC A03/MF A03 
New Mexico Univ., Albuquerque. Medical Center. 
Questionnaire Assessment of Lifetime and Recent 
Exposure to Environmental Tobacco Smoke. 
Journal article. 

D. B. Coultas, G. T. Peake, and J. M. Samet. c1989, 
12p EPA/600/J-89/453 

Grant EPA-R-811650 

Pub. in American Jnl. of Epidemiology, v130 n2 p338- 
347 Jul 89. Sponsored by Health Effects Research 
Lab., Research Triangle Park, NC. 


In a sample of 149 adult nonsmokers recruited in New 
Mexico in 1986, the authors assessed the reliability of 
questionnaire responses on lifetime exposure to to- 
bacco smoke in the home. They also compared urinary 
cotinine levels with questionnaire reports of environ- 
mental tobacco smoke exposure during the previous 
24 hours. The agreement of responses obtained on 
two occasions within six months was high for parental 
smoking during childhood: 94% for the mother and 
93% for the father. For the amounts smoked by the 
mother and the father during the subject’s childhood, 
the agreement between the two interviews was moder- 
ate: 52% and 39%, re: ively. For the number of 
hours per day that each parent smoked in the home 
during the subject’s childhood, the Spearman correla- 
tion coefficients also indicated only moderate reliability 
(r = 0.18 for maternal smoking and r = 0.54 for pater- 
nal smoking). For each set of interviews, responses 
concerning recent tobacco smoke exposure and uri- 
nary cotinine levels were correlated to only a modest 
degree. The authors conclude that adults can reliably 
report whether household members smoked during 
their childhood, but information on quantitative as- 
pects of smoking is reported less reliably. (Copyright 
(c) 1989 by the Johns Hopkins University School of 
Hygiene and Public Health.) 
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PB91-109637/GAR PC A02/MF A02 
Health Effects Research Lab., Research Triangle 
Park, NC. Clinical Research Branch. 
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Use of Quantitative Two-Dimensional Gel Electro- 
phoresis to Analyze Changes in Alveolar Macro- 
phage Proteins in Humans Exposed to Ozone. 
Journal article. 

R. B. Devlin, and H. S. Koren. c24 Jun 89, 10p EPA/ 
600/J-90/124 

Pub. in American Jnl. of Respiratory Cell Biology, v2 
p281-288 1990. 


Acute exposure of humans to 0.4 ppm ozone is known 
to cause production of components which mediate in- 
flammation and damage in the lung. The contribution 
of alveolar macrophages to this process is not well un- 
derstood. In addition, ozone may cause more exten- 
sive cellular changes than those currently measured 
by enzymatic or immunological methods. Therefore 
the authors have used molecular techniques to meas- 
ure changes in the total spectrum of alveolar macro- 
phage proteins in humans exposed to ozone. In the 
study, eight human volunteers were exposed once to 
0.4 ppm and once to filtered air for 2 hours with inter- 
mittent exercise. Eighteen hours later bronchoalveolar 
lavage was performed and alveolar macrophages 
were isolated. Changes in proteins made by these 
cells after air or ozone exposure were analyzed by high 
resolution two-dimensional gel electrophoresis, using 
computerized densitometry to quantify changes in indi- 
vidual proteins. Of the nearly 900 proteins analyzed, 
23 (2.6%) were synthesized at a significantly in- 
creased rate following ozone exposure while 71 
(8.1%) were synthesized at a significantly reduced 
rate. These results indicate that exposure of humans 
to ozone causes extensive changes in the spectrum of 
macrophage proteins being produced. Quantitative 
two-dimensional gel electrophoresis is a highly sensi- 
tive technique which may reveal much more informa- 
tion about the in vivo effects of a pollutant than has 
previously been available. Furthermore the ability to 
survey large numbers of macrophage proteins after ex- 
posure to various inhaled pollutants may allow a better 
understanding of the mechanisms of action of these 
agents, as well as provide new biomarkers of pollutant 
exposure. 
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PB90-960111/GAR PC$20.00 
Congress, Washington, DC. Environmental and 
Energy Study Conference. 

Clean Air Act Amendments of 1990, Conference 
Report on S-1630. 

Floor brief. 

24 Oct 90, 16p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available 
PB90-960199. 


The final version of a massive clean air bill may be 
brought to the House floor Thursday or Friday, de- 
pending upon when staff can wrap up work on the con- 
ference report. The publication is a selective summary 
of the conference report, based on informal staff sum- 
maries and draft bill language. Title | of the bill revises 
Clean Air Act requirements for areas that have not at- 
tained health-based ambient air quality standards, and 
contains specific requirements for areas with ozone, 
carbon monoxide and fine particle (PM-10) pollution. 
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DE90518770/GAR PC A07/MF A01 
Statens Energiverk, Stockholm (Sweden). 

Analysis of the environmental noise situation 
around a large Swedish prototype wind turbine. 

S. Ljunggren. 1990, 135p STEV-VIND-90-43, FFA- 
TN-1988-1 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Results from measurements of noise generated by the 
2 MW prototype at Naesudden are presented together 
with corresponding data for natural wind-induced 


sound. The results are discussed in the light of the 
possible masking of turbine noise by wind- induced 
background sound. The frequency spectrum of the 
aerodynamic noise from a wind turbine is very similar 
to that of the wind sound. It is thought that the tempo- 
ral fluctuations of the turbine noise as well as those of 
the background sound must be an important factor for 
the masking. The results show that the fluctuations of 
the turbine noise at short distance downstream the tur- 
bine are dominated by a deterministic modulation at 
the blade passage frequency. This modulation is fairly 
small however, the peak value of the amplitude is in 
general less than 1 dB at a distance of 114 m. Random 
fluctuations become more important with increasing 
distance, but there are still traces of the deterministic 
modulation at a distance of 456 m in the downwind 
direction. Some analyses of the temporal fluctuations 
of wind-induced background are also presented. 
(author) (170 figs.). 
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DE90518771/GAR PC A03/MF A01 
Statens Energiverk, Stockholm (Sweden). 
Preliminary study of the marking of wind turbine 
noise by ambient sound. 

L. Ekstroem, and S. Ljunggren. 1990, 14p STEV- 
VIND-90-44 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The usual way of assessing environmental noise from 
large sources outdoors is to compare the immission 
level with a certain level given by an appropriate au- 
thority. Another way, often used in the past, is to com- 
pare the noise with the background sound. As wind 
turbines are working during periods of comparatively 
high wind, and hence during periods of high back- 
ground levels, the background sound is attractive. 
However, it should be remembered that the noise from 
a wind turbine as well as the background sound 
caused by the interaction of the wind with trees, build- 
ings etc, do vary in time. Furthermore, the level vari- 
ations due to some effects are correlated whereas 
others are not correlated. The work reported here 
forms a part of a larger project devoted to the assess- 
ment of the masking effect on the noise from wind tur- 
bines by ambient sound. Previous work within this 
project has been devoted mainly to the periodic modu- 
lation of the wind turbine noise and to analyses of gaps 
in the wind sound (especially to the presence of gaps 
in the wind sound where an otherwise masked turbine 
noise could become audible). In present stage of the 
work some introductory studies of two new topics have 
been carried out: 1. Long-time co-variation of the wind 
speeds at high and low heights above the ground. 2. 
Co-variation of turbine and background sound for thee 
hypothetical turbine concepts. (authors). 
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DE90017501/GAR 

Oak Ridge National Lab., TN. 
Pesticide chemistry. Foreign trip report, August 6, 
1990-August 23, 1990. 

L. W. Barnthouse. 4 Sep 90, 7p ORNL/FTR-3717 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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This report summarizes a trip by L. W. Barnthouse of 
the Environmental Sciences Division (ESD), Oak 
Ridge National Laboratory (ORNL), to Hamburg, Fed- 
eral Republic of Germany (FRG), where he participat- 
ed in the 7th International Congress of Pesticide 
Chemistry. He chaired a workshop on experimental 
systems for determining effects of pesticides on non- 
target organisms and gave an oral presentation at a 
symposium on pesticide risk assessment. Before re- 
turning to the United States, Dr. Barnthouse visited the 
Netherlands Institute for Sea Research in Texel, the 
Netherlands. 
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n ronmental report Compan 
trusion Ashtabula, see-De. 


Plant, Ohio, January 1, 1 
cember 31, 1988. 
1990, 61p DO 
6ip a Aa aa 
Contract AC05-860R2 


Sponsored by bo ntot Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ee Original copy available until stock is exhaust- 


This report summarizes environmental monitoring ac- 
tivities at the RMI Company, Extrusion Plant for calen- 
dar year 1988. Section 2.0 is a facility description. Sec- 
tion 3.0 contains the testing results for stack dis- 
charges, perimeter air — , environmental radi- 
ation monitors, wastewater discharges, soil oe 
and Fields Brook cocinant sampling, and grou 
water monitoring. Section 4.0 contains estimates of ra- 
diation dose from air and water releases. Section 5.0 is 
a summary of all environmental permits held by RMI. 
Section 6.0 discusses “_ unusual occurrences, and 
special studies duri n 7.0 includes 
chemical releases to the yrcrihewry Section 8.0 in- 
cludes quality control and quality assurance for envi- 
ronmental samples. Applicable standards are cited in 
Section 9.0. These comparisons indicate that all RMI 
Extrusion Plant operations are in substantial compli- 
ance with these standards. 17 refs., 6 figs., 12 tabs. 
(ERA citation 15:034166) 
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DE90014873/GAR PC A06/MF A01 
Department of Energy, New York. Environmental 
Measurements Lab. 
Annual report of the Surface Air Sampling Pro- 
ram. 
ress rept. 

Ey — and C. G. Sanderson. Feb 90, 120p 
Portions of this document are illegible in microfiche 
> Original copy available until stock is exhaust- 


Tropospheric concentrations of radioactive debris 
from nuclear w ns tests are currently at or below 
the lower limits of detection of our analytical systems. 
Following the accident at the Chernobyl nuclear reac- 
tor in the USSR on April 26, 1986, fission products 
were detected at all sampling sites located in the 
Northern Hemisphere. Short-term variations in the 
concentrations of (sup 7)Be and (sup 210)Pb at sites in 
which weekly air filter samples are analyzed probab 
result from variations in meteorological factors. The 
data from quality assurance samples indicate that the 
reliability of the air filter measurements are acceptable. 
The gross gamma-ray activity and the monthly mean 
surface air concentrations of (sup 7)Be, (sup 95)Zr, 
(sup 137)CS, (su Br and (sup 210)Pb at sam- 
pling sites in the Surface Air eat tic en during 
1985 through 1988 are presented 
surface air concentrations of (sup 7)Be, (sup 137)Cs, 
(sup 144)Ce and (sup 210)Pb are also presented for 
11 sites. 2 refs., 1 fig., 27 tabs. 
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DE90014874/GAR PC A03/MF A01 
Department of Energy, New York. Environmental 
Measurements Lab. 

1989 intercomparison of radon progeny measure- 
ment methods and equipment in North America. 
ae Scofield, A. George, and K. Tu. Mar 90, 28p EML- 


Portions of this document are illegible in microfiche 
~—, Original copy available until stock is exhaust- 


At the 1989 (sup 222)Rn progeny intercomparison 
held at the Environmental Measurements Laboratory 
(EML), July 10--14, 1989, grab sampling and integrat- 
ing/continuous (sup 222)Rn progeny methods were 
evaluated. Sixteen facilities ipated in this inter- 
comparison. Twelve facilities used (sup 222)Rn proge- 
ny grab sampling methods, and nine facilities used in- 
tegrating/continuous instruments. fap Pon per- 
cent of the participants reported grab sample (sup 
222)Rn Dp concentrations that were within 20% 
of the EML reference values. Good agreement be- 
tween participant and EML grab-sample potential 


ie weekly mean - 
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alpha energy concentrations (PAECs) was observed; 
92% of the participants had PAECs within 20% of the 
EML values. For the integrating/continuous = 
values determined with integrating/continuous 

tors, 89% of the were within 20% of the 
EML reference values. 9 refs., 3 figs., 4 tabs 
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Department of Energy, New York. Environmental 
Measurements Lab. 
pn ne lhl ai 1989 radon intercompari- 
sons at EM 
tts rep 

I. M. Sonn A.C. George, and H. W. Keller. Jun 
90, 27p EML-528 
Portions of this document are illegible in microfiche 
~ ree Original copy available until stock is exhaust- 


The Environmental Measurements Laboratory hosted 
the fifteenth and sixteenth radon intercomparison ex- 
ercises in it 1988 and June 1989. Forty-five 
groups including US Federal facilities, USDOE 
of Health and Environmental Research contractors, 
national and state laboratories and foreign institutions 
Psy my in these exercises. The results show that 
of the participants’ results were within 
pode minus) of the EML value at radon concentrations 
soapy and 890 Bq m(sup (minus)3). 10 refs., 4 figs., 9 
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DE90014889/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Indoor radon: policy options for control- 


ling human — evision. 

W. W. Nazaroff, and K. Y. Teichman. Mar 90, 21p 
LBL-27148-Rev 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Exposure to the radioactive decay products of radon is 
thought to be a panes cause of lung cancer, contrib- 
uting to the incidence of thousands of cases annually 
pi the United States. The average lifetime risk of lung 
incer due to environmental radon exceeds 10(sup 
(minus)3) for individuals in the US population. This 
level of risk is much larger than those ordinarily consid- 
ered sufficient to warrant intervention by government 
oqoneee to limit involuntary exposures to environmen- 
contaminants. Furthermore, exposures vary over a 

wide range; indeed, many individuals receive expo- 
sures that are at least an order of magnitude larger 
than the average. Rapidly growing awareness of the 


indoor radon problem in North America and Europe 
has generated pressure for ments to take 
action. In the United States, of a national 


policy have been put forth, such as the recommenda- 
tions to citizens by the Environmental Protection 
Agency (EPA) and the Centers for Disease (CDC), and 
the recent adoption of an amendment to the Toxic 
Substances Control Act (TSCA). The purpose of this 
article to explore federal policy options for oe 
indoor radon. We focus on pv EPA/CDC policy 
and on the TSCA amendment, emphasizing the num- 
bers of lung cancers that narnene. the costs of 
implementing control measures, and the prospects for 
attaining the policy goals. Potential problems in identi- 
fying and mitigating high indoor concentrations are 
considered. Some characteristics that might be ex- 
pected in a comprehensive policy are presented. First, 
an overview of the problem is provided as a foundation 
for subsequent discussion. 49 refs., 2 tabs. 
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DE90015819/GAR PC A06/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Simulations of infiltration of meteoric water and 
contaminant plume movement in the vadose zone 
at “J t go Se ayy bw the aan Site. 
J. L. Smoot, J. zecsody, B 

and C. T. Kincaid. Nov 89, 121p SWic-eposse 
Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
Portions - this document are illegible in microfiche 
products. 


Canesten plume migration in the vadose zone from 
a leak at Tank 241-T-106 on the Hanford Site was 
modeled to determine the effect of coarse backfill 
covers on the infiltration of meteoric water and the 


103,883 


Radiation Pollution & Control 


effective means to inhibit the movement of the plume. 
22 refs., 19 figs., 7 
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The US Department of Energy (DOE) began 
of the Feed Materials Production Center (FM oe 
Cincinnati, Ohio in 1951 to Uranium metal 
products for use in various E defense pr 
facility was designed to use chemical ri 
and aoe gent processes to convert uranium ore 
and recycle materials into machined 
ingots and billets for further processing into finished 
materials at other DOE installations. Many of the proc- 
esses were designed to utilize nitric acid for dissolving 
uranium bearing materials. The resulting raffinate con- 
tains high concentrations of nitrates. Waste streams 
resulting from nitric acid recovery operations and other 
chemical processes contribute to the volume of proc- 
ess wastewater produced. Many process improve- 
ments and modifications have been planned and im- 
plemented at the FMPC to reduce nitrate concentra- 
tions in the wastewaters generated. Most significant 
among these has been the development, design oo 
construction of a waste water denitrification f 
bed biodenitrification ton technology. This 
report summarizes the development ao demonstra- 
tion program efforts which produced the 
system in and provides an overview of 
the system configuration, major components, and per- 
formance characteristics. 9 refs., 13 figs., 3 tabs. 
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house Materials Co. of Ohio, Cincinnati. Feed 

Mater Is Center. 

Multpe res restoration projects management: Opera- 


ble unit case study. 
R. F. Gimpel. 2 Jul 90, 24p FMPC-2204, CONF- 
9009233-1 

Contract ACO05-860R21600 

ENSOL a ae Santa Clara, a nr hd Sep hea 
Sponsor Department of Energy, ington, 
Portions of tie document are illegible in microfiche 
products. 


The Feed Materials Production Center (FMPC), locat- 
ed near Cincinnati, Ohio, is a government-owned facili- 
ty. Westinghouse Materials Company of Ohio (WMCO) 
is the prime contractor to the United States Depart- 
ment of Energy (DOE) at the FMPC. DOE has entered 
into a Consent Agreement with the United States Envi- 
ronmental Protection Agency (US EPA) to remediate 
the FMPC site. A project known as the Environmental 
Remedial Action — hae was created to accom- 
plish the task of ae site. The majority of 
the estimated $2.billion ERA Project was broken into 
five smaller mana subtasks called “operable 
units.” Each EERE WRITERS ORE 
its own Leapned manager/engi engineer. Due to the ’s 


stri it completion dates, and 
+5 me rs. @ project management philoso- 
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phy to ensure the successful completion of the ERA 
Project. This paper is the last of a three-paper series 
that discusses the ERA project noe ane rie from dif- 
ferent management level ich include: 
(1) ERA Project Manager level (top mana agora) (2) 

emedial and Removal Action level (middle manage- 
ment), and (3) Operable Unit level (lower manage- 
ment). This paper will describe in greater detail the 
make-up and management of an a unit, specifi- 
cally Operable Unit 1, which deals with the remediation 
of the Waste Storage Area. Some topics that will be 
discussed in this paper are: remedial investigation and 
feasibility study (RI/FS); project management matrix; 
design; development; schedules/scheduling; esti- 
mates, budget, and por fi construction contracts 
and interfaces; and DOE, RI/FS and design firms, 
EPA, and public interfaces. 2 refs., 4 figs., 7 


103,884 

DES0016286/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Modeling the dynamics of long-term cycling and 
storage of (137)Cs in forested ecosystems: Cher- 
nobyl case s % 

P. Van Voris, C. E. Cowan, D. A. Cataldo, R. E. 
Wildung, and H. H. Shugart. Jul 88, 30p PNL-SA- 
16120 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A_ microcomputer digital simulation model (RAD- 
FORET) was developed to predict the long-term cy- 
cling of radiocesium ((sup 137)Cs) in forested ecosys- 
tems using detailed (sup 137)Cs distribution data from 
two ecosystems. The primary forcing functions for the 
model were the concentration of (sup 137)Cs in the 
soil compartment and the rate of forest growth. Param- 
eters were set for controlling the movement of (sup 
137)Cs from soil into, and subsequent cycling within, 
the biotic compartments of the model for each ecosys- 
tem. The amount of the (sup 137)Cs available for 
uptake from the soil was inversely correlated with the 
clay content in the soil from each site and was por. 
tively correlated with cation exchange capacity (CEC) 
and soil organic matter. The effect of forest growth as 
a forcing function the (sup 137)Cs cycling model was 
simulated by coupling the output of a microcomputer 
° ital simulation forest — succession model 
RET) to the RADFORET cycling model. Thus, the 
a 137)Cs concentration in each of the seven com- 
partment of the model resulted from both the donor- 
controlled linear differential equation model of (sup 
137)Cs concentration in the soil and the dynamics of 
forest biomass over time. Forecasts of (sup 137)Cs 
distribution in the donor-controlled model favorably 
ed with actual (sup 137)Cs distributions in 
forest at Oak Ridge, Tennessee, and Savannah River, 
ee a This comparison provided a measure of 
validity for additional simulations of projected 
Pm 137)Cs cycling in the forests around the Cherno- 
byl nuclear reactor accident site in the USSR. 58 refs., 
8 figs., 3 tabs. 
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Lawrence Livermore National Lab., CA. 

High ara steel filters for nuclear air cleaning. 
W. Bergman Larsen, R. Lopez, K. Williams, and 
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We have, in cooperation with industry, developed high- 
efficiency filters made from sintered stainless-steel 
fibers for use in several air-cleaning applications in the 
nuclear industry. These filters were dev: to over- 
come the failure modes in present high-efficiency par- 
ticulate air (HEPA) filters. HEPA filters are made from 
glass paper and glue, and they may fail when they get 
hot or wet and when they are overpressured. In devel- 
oping our steel filters, we first evaluated the commer- 
cially available a ar filter media made from 
sintered powder and sintered fiber. The sintered-fiber 
media performed much better than sintered-powder 
media, and the best media had the smallest fiber diam- 
eter. Using the best media, we then built prototype fil- 
ters for venting compressed gases and evaluated 
them in our automated filter tester. 12 refs., 20 figs. 
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C. Nelson. 1990, 13p LA-UR-90-2735, CONF- 
900809-3 
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A new alpha Continuous Air Monitor (CAM) sampler is 
being developed for use in detecting the presence of 
alpha-emitting aerosol particles. The effort involves 
design, fabrication and evaluation of systems for the 
collection of aerosol and for the processing of data to 
speciate and quantify the alpha emitters of interest. At 
the present time we have a prototype of the aerosol 
sampling system and we have performed wind tunnel 
tests to characterize the performance of the device for 
different particle sizes, wind speeds, flow rates and in- 
ternal design parameters. The results presented 
herein deal with the aerosol sampling aspects of the 
new CAM sampler. Work on the data | processing, dis- 
play and alarm functions is being done in parallel with 
the particle sampling work and will be reported sepa- 
rately at a later date. 17 refs., 5 figs., 3 tabs. 
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In this report we summarize the analyses of the time- 
ndent mass transfer of radionuclides from - 
waste solid into surrounding porous or fractured medi 
that have been dev at the Unive: of Califor. 
nia, Berkeley. For each analysis we describe the con- 
ceptual model, we present the governing equations 
and the resulting analytic solutions, and we illustrate 
the results. Designers of — disposal systems for 
solid waste must predict the long-term ti nt 
rate of dissolution of toxic contaminants in ground 
water, to provide the source term for predicting the 
later transport of these contaminants to the environ- 
ment. Mass-transfer analysis is being used to predict 
rates of dissolution and release of radioactive constitu- 
ents in future repositories for high-level radioactive 
waste, and it has been applied to predict the life of a 
copper container for high-level radioactive waste. 
Mechanistic analysis of mass-transfer is based on 
well-established of diffusive-convective trans- 
port. Its application requires experimental measure- 
ment of well-defined parameters such as porosity, sol- 
ubility, diffusion coefficient, and pore velocity. Our first 
analysis assumed a waste solid in direct contact with 
porous rock. uently we analyzed the more real- 
istic situations of backfill between the waste and rock, 
rock with discrete fractures as well as pores, and the 
effects of waste constituents of high solubility. Those 
dealing with specifically with mass transfer in the near 
field are presented here. In order to have a consistent 
set of notation within this review, some of the notation 
here is different than in the reports cited. 71 refs., 47 
figs., 7 tabs. 
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The Yucca Mountain project is Nigh lovel nu aoa ae feasi- 
prs fon of siting a repository for 

Mountain. Part bins investigations include 

cstenains of the release of radionuclides to the acces- 


sible environment. Most of the radionuclides of interest 
will be transported in groundwater but a few radionu- 
clides such as C(sup 14) could be transmitted through 
sep pathways. An understanding of gas phase 

low effects is necessary for determining the quantity 
of gaseous radionuclides such as C(sup 14) that could 
be released at the surface. Gas phase flow has other 
ramifications besides providing potential pathways for 
radionuclides to the accessible environment. Through 
vaporization and condensation processes coupled 
with vapor transport, gas phase flow effects may indi- 
rectly influence the distribution of moisture and liquid 
phase flow throughout the unsaturated zone. Of para- 
mount oe ma for an analysis of these coupled gas 
and liquid flow effects are the boundary itions at 
the land surface. One can foresee that a number of 
factors at the boundary may play a role in affecting the 
- movement and liquid infiltration in the mountain. 

hese factors include: gas barometric pressure, tem- 
perature, precipitation, wind velocity, relative humidity 
of the atmospheric air, and topography of the moun- 
tain. The purpose of this work is to consider and under- 
stand the possible physical processes involving the 

physical parameters listed above, and to make simple 
estimates of the magnitude of these processes. We 
shall focus primarily on barometric pressure and rela- 
tive humidity effects. 40 refs. 
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The dissolution and radionuclide release ones of 
spent fuel in groundwater is being studied by br 
Yucca Mountain Project (YMP), formerly the Nev: 
Nuclear Waste Storage Investigations ‘NNWSI 
Proj imens prepared from pressurized water 
reactor fuel rod segments were tested in sealed stain- 
less steel vessels in Nevada Test Site J-13 well water 
* Fem ree)C and 25(degree)C. bie test matrix in- 
ree specimens of bare-fue' : ore plus 
clageing hulls, two fuel rod Sat end firs artificially 
defected Mean and water-tight end fittings, and an 
undefected fuel rod section with watertight end fittings. 
Periodic solution samples were taken during test 
cycles with the sample volumes replenished with fresh 
J-13 water. Test cycles were periodically terminated 
and the specimens restarted in fresh J-13 water. The 
specimens were run for three cycles for a total test 
duration of 15 months. 22 refs., 32 figs., 26 tabs. 
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The summarized data and conclusions from the Ames 
Laboratory environmental monitoring program are pre- 
sented in this Annual Site Environmental Report. 
Ames Laboratory is located on the campus of lowa 
State University (ISU) and occupies several buildings 
Cue by tne Caparioent ot Coame: A toed ie wae 
conducted to identify environmental sampling meth- 
ods which can characterize and separate the impact of 
Ames tory’s campus activities and that of ISU. 
This will enable the Laboratory to determine what pos- 
sible impact it’s operations may be having to the envi- 
ronment, if any. Two Pollution Abatement projects 
were begun in 1988. They were: removal of thorium 
contaminated soil resulting from a historical release of 
thorium at the Laboratory, to the Ames, lowa Water 
Pollution Control (sewage) Plant and demolition of a 
small “Blockhouse” constructed of concrete block 
which had been used for low level radioactive waste 
handling. The contaminated soil has been removed 
and transported to Hanford, WA for disposal. A final 
site radiological survey for thorium is pending. In addi- 
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tion, contaminated debris was transported to ventond, 
WA fer lepoeal and 2. final she survey le pencing.-7 
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The K Area Water Systom Ur rades Task is one of 
two tasks comprising the Operations —_ 

ardization and Water aot cain 

purpose of this plan is to define the subj ooo a 

state how it will be managed. The plan includes: a defi- 


pro ny edetnatneme pape ts hyp gh a review of the 
task backgrou' a description of the activities re- 
Caused S epacenplia tee tast ipti 


objectives; a ees 
of the organization, projected cost and schedule, fund- 
it — reporting and records required to accom- 


the task; a discussion of the potential risks asso- 


achieve the requisite quality of all task activities in a 

lly safe, environmentally sound and cost-ef- 
fective manner with a minimum exposure to personnel. 
18 refs., 2 figs. 
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This is the fifth quarterly report as required by the Han- 
ford Federal Facility Agreement and Consent Order 
(Ecology et al. 1989), also known as the Tri-Party 
Agreement, established between the US Department 
of Energy, the US Environmental Protection Agency 
(EPA), and the ayn State Department of Ecol- 
oay (Ecology). The Tri-Party Agreement sets the plan 

and schedule for pompey ye compliance and 


penny of waste sites at the Hanford Site. This report 
$o00 OF rele ess for the quarter that ended June 30, 
1990. 27 2 figs. 
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clear emergency in the ENEA’s research center in . 


Saluggia, Italy. 
E. Pirastru. 1989, 5p ETDE-IT-90-06, CONF- 
ae 
international symposium on selected topics on radi- 
tection, Dubrovnik (Yugoslavia), 2-6 Oct 
1989, ore presented at the international radiation 
ite Oni. Por (Dubrovnik, 2-6 Oct 1989). 
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The ENEA (italian wesntn for Alternative Energy 
Sources) Nuclear Research Center of Saluggia (Ver- 
Celli, Italy) has two nuclear installations in which a criti- 

cality accident can occur: the EUREX plant for reproc- 
essing of irradiated fuel and the IFEC plant for the fab- 
tication of nuclear fuel. In order to minimize the effect 
on the population in the event of a criticality accident, 
rapid response is required by the automatic measure- 
ment of the radioactive cloud. This is accomplished 
through the employement of microcomputerized 
survey stations, which are run from a central calcula- 
tor. This paper describes this system, now operating in 
the Saluggia Center. This system was designed to pro- 
vide automatic meteorological data to track the cloud 
movement and automatic measurement of the cloud’s 
radioactivity. The systems includes an ere net- 
work of sensors to monitor wind speed and wind direc- 
tion, air temperature, humidity, calorific radiation and 
air radioactivity. 
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The wet oxidation process, using air or molecular 
oxygen, is a well-known process, suitable for the oxi- 
tion of several types of waste refractory in the usual 
, thermal and chemical treatments. The dras- 
tic operating conditions (high pressures and tempera- 
tures) myers its industrial development. Recently, 
being conducted to verify the feasibility of 
the process in the treatment of nuclear wastes (organ- 
ic resins and exhaust organic wastes); the treatment is 
being tested at widely reduced operating conditions 
(atmospheric pressure and boiling temperature) by 
means of metallic catalyst and hydrogen peroxide. 
With some limitations, wet oxidation with hydrogen 
peroxide at low temperature can be applied to conven- 
tional waste waters containing toxic organic com- 
pounds. This report summarizes the activities being 
carried out at the ENEA (Italian Commission for Alter- 
native Energy Sources) Fuel Cycle Dept. by the task 
force ‘Deox’ constituted by laboratory and plant spe- 
cialists who are verifying the application of the wet oxi- 
dation process in the treatment of toxic wastes. 
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After the Chernobyl accident, samples of air, fallout 
and soil were collected at Saluggia (Vercelli, North 
Italy). No significant differencies were found in the ar- 
rival times of the main radionuclides in air. Radioactiv- 
ity in air was removed primarily by wet deposition 
rather than as dry fallout. For the long-life radionu- 
clides, Sr90 and Cs137, the activity levels at Saluggia, 
during the month of May, were 0.19 kBq/square meter 
and 11.0kBq/square meter, respectively, as measured 
from fallout samples. A reasonable good agreement 
was found between ground deposition estimated from 
soil and fallout measurements and between measured 
values and those calculated from a deposition model. 
The most remarkable uncertainty was in the estimation 
of the distribution of iodine in air among particulates, 
elemental and organic forms, and this affected the pre- 
diction of the ty and wet contribution to the total 
iodine 
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Summary of EPA’s Radon Reduction Research in 
Schools du 1989-90. 

K. W. Leovic. 90, 324p EPA/600/8-90/072 
The report details radon miti 
conducted by EPA during 1 
major objective was to evaluate the potential of active 
subslab depressurization (ASD) in various geologic 
and climatic r: —— The different geographic regions 
also presented a variety of construction types and 
heating, ventilating, and air-conditioni (HVAC) 
system designs that are encountered in radon mitiga- 
tion of school buildings. A secondary objective was to 
initiate research in difficult-to-mitigate schools. The re- 
search led to the following major conclusions on radon 
diagnostics and mitigation in schools: (1) Schools have 
many physical characteristics that typically make their 
mitigation more complex than house mitigation, includ- 


tion research in schools 
89 and part of 1990. The 
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ing building size and substructure, subsiab barriers, 
HVAC pee te nk Sapa ent nm (2) Impor- 
procedures and measurements 


tant school diagnostic 
inde review of radon and building 
lans, investigation of the building to assess potential 


Vaden eniey uted and eopiaaniademamentntnotene 
ing plans, analysis of the HVAC system and its influ- 
ence on pressure eae ee and 
subslab pressure field extension measurements to de- 
termine the potential applicability of ASD. (@) ASD can 
be applied successfully in schools where subslab com- 
munication barriers are limited. 
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‘Chemische Aer ’ in der PAMELA 
in a (Chemical aero- 
sol measurement and oe AS the PAMELA 
Le in eaten wena report). 
Baumgaertner, O. Petzoldt, and K. Krebs. Mar 88, 
‘70 Rept no. RCM-01 587/i+11 
In German. 


Radiochemical and conventional 


The relative nuclide source strength and the size spec- 
trum of aerosols in the off-gas of the ceramic meiter. 
The measurements were done using the rod-type aer- 
osol sampler SAPHIR of the Radiochemistry Institute 
of Munich Technical University (RCM). 2) The efficien- 


parallel 

with the off-gas stream pepe ley specie DF = 

specific radioactivity at head-end divided 

radioactivity at wee ay 3) The remaini 

ity that is released into the atmosphere. ngradoactn 

urements were done using a series of gas scrubbers in 

a branch section of the purified off-gas stream. During 
low enriched waste 


the measuring campaigns with 

concentrate and enriched waste concentrate, 
until summer 1987 all in all 104 SAPHIR samples and 
61 filter or scrubber samples, respectively, were drawn 
from the PAMELA off-gas. Tables show the significant 
results. (orig. a (Copyright (c) 1990 by FIZ. Citation 
no. 90:081941. 
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W. Kolb. Apr 90, 30p Rept nos. PTB-Ra-25, ISBN 3- 
89429-011-0 


The activity concentration of various fission products 
and some other radionuclides (e.g. Be-7, Na-22, K-40 
and Pb-210) contained in ground-level air were deter- 
mined by gamma-ray spectroscopy. The mean month- 
ly activity concentrations of up to 19 radionuclides 


at 2 stations in North 
tabulated. In 1989 the Cs-137 concentration in Bruns- 
wick was just 0.1% of that in 1986 but due to resu- 
spended soil dust still 5 times higher than in 1985. Oc- 
casionally, fresh fission or activation products from 
other sources were detected such as La-140 (without 
Ba-140) late September 1988 and late October 1989 
in Brunswick, or |-131 after the passage of a damaged 
Soviet submarine late June and early July 1989 in 
Vardoe. The effective dose equivalent due to the inha- 
lation of fission products is estimated for all four sites 
to be less than 0.1% of the Pb-210 inhalation dose. 
(orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:082036.) 
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ie 


report describes the 1989 environmental-monitor- 
activities of the Environmental Monitoring Unit of 

£ G Idaho, Inc., at EG&G-operated facilities at the 
i i INEL). The 

Wi Management lex, the Wast + ae see 
laste x, laste imen- 
tal Reduction Facility, the Mixed Waste Storage Facili- 
cent two surplus acilities. Additional monitoring ac- 


performed Environmental Monitoring are 
also discussed, i drinking-water monitorin 
ye oop liquic-effluent it monitoring, as we’ 
as 


it. The primary pepenes of moni- 
toring are to evaluate environmental conditions and to 
= and interpret data, in compliance with applica- 

pont) ponerse to ensure protection of human health 

and the environment. This report compares 1989 envi- 
ronmental-monitoring data with ee concentration 
guides and with data from previous years. This report 
also presents results of sampling srlormed by the Ra- 
diological and Environmental Sciences Laboratory and 
by the United States Geological Survey. 17 refs., 49 
figs., 11 tabs. 
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This examines the energy implications of alter- 
native solid waste management systems. As state and 
local governments move away from a traditional single 
facility strategies to more in ne goon waste manage- 
ment systems, energy use and recovery patterns will 
be substantially altered. The direct and indirect effects 
of such trends will result in major shifts in the volumes 
and composition of waste handled at incineration, re- 
cyoing, composting and landfill facilities. In addition, 


second order energy savings will result from the sub- 
Stitution of r or virgin materials in the manufac- 
turing sector. As such shifts occur, the energy balance 


- the difference between energy recovered and 
energy used -- will undergo major adjustments. Such 
repercussions will occur at the regional, state, local 
and facility-specific level. Energy balances defined in 
this cover seven use points, three recovery 
points and, separately, energy saved in production 
processes. For each of eleven Northeastern states, 
we estimate current balances based on existing waste 
management systems. State-specific profiles of recy- 
cling, composting, resource recovery landfill activi- 
ties provide the starting point for these base year esti- 
mates. Using the same estimating pri lure, and 
taking into account each state’s policy and planning 
— during the 1990’s, we proceed to estimate 

balances which will result if such objectives 
on met. By ee current a future a 
we project percentage ci ange over a specifi 
planning horizon. 2 figs., 3 tabs 
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Awaste minimization program is required by public law 
and federal and state regulations for hazardous waste 
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generators and treatment, storage, and disposal facili- 
ties. The US it of Energy (DOE) has directed 
its contractors to develop an effective strategy to mini- 
mize the generation of hazardous, radioactive, and 
mixed wastes at the Hanford Site in compliance with 
state and federal ulations. Since Westinghouse 


Hanford pee lestinghouse Hanford) has a 
large and div operation, a key component of 
the Westi se Hanford waste minimization pro- 


— is facility-specific waste minimization plans which 

ment present and future activities to reduce the 
volume and toxicity of waste generated. Preparation 
and implementation of these plans will demonstrate fa- 
cility compliance to Westinghouse Hanford and DOE 
requirements, as well as state and federal regulations. 
The plans include both the Is and the activities for 
their achievement and pro’ a basis for evaluation. 
Preparation of the plans is divided into two phases. 
The first phase involves writing the “general” plan 
which describes the facility operations, the types of 
waste produced, and the administrative controls used 
by the facility to ensure waste minimization. The 
second phase involves a detailed characterization of 
each waste stream. This characterization includes ba- 
selining the quantity of waste generated, brainstorming 

ible options to minimize waste, and documenting 
other factors such as cost and environmental and 
safety issues involved with the generation of the 
waste. This section is ever-changing as more informa- 
tion is obtained and as the waste minimization program 
evolves. 2 figs. 
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This document is submitted to request an exemption 
for Trench 94 from dangerous waste landfill liner and 
leachate collection and removal system (hereinafter 
referred to as liner/leachate system) requirements. 
This exemption request is on an evaluation 
which demonstrates that burial in Trench 94 of cathod- 
ically protected submarine reactor compartments 
(SRC), which contain lead and polychlorinated biphen- 
yls (PCB) as hazardous constituents, is as effective as 
disposal in a landfill having a liner/leachate system. 
This demonstration also considers the effectiveness of 
burial in Trench 94 in terms of preventing long-term 
migration of contaminants to groundwater or surface 
water. Modeling results indicate that release of con- 
taminants to the ——— or surface water will not 
occur until after long periods of time and that even 
after reaching the groundwater, contaminants will not 
be in excess of current regulatory limits, such as drink- 
ing water standards. Chapter 1.0 provides poe age 4 
information concerning this request, ls aniery Fag 
scope of the a request and relevant back- 
ground information five subsequent chapters pro- 
vide information needed to support the exemption re- 
est. Chapter 2.0 discusses the regulatory basis for 
exemption presents performance ob- 
jectives related to regulatory requirements. Chapter 
3.0 provides a description of the site and its operation. 
Chapter 4.0 describes the wastes subject to this ex- 
—— request Chapter 5.0 discusses the perform- 
ance of the disposal site with respect to performance 
objectives. Finally, Chapter 6.0 presents the actual re- 
quest for exemption from requirements for a liner/ 
leachate system. 30 refs., 13 figs., 6 tabs. 
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The DOE Office of Defense Waste and Transportation 
Management (ODWTM) has delegated the responsi- 
bility for management of DOE’s radioactive, hazardous 
chemical, and mixed wastes to the respective field of- 


fices where the wastes are generated stored, or dis- 


posed. Their responsibility is further assigned to oper- 


ating contractors. operating contractors have 
designated qualified staff to determine, evaluate, and 
implement the best technologies, techniques, and op- 
erating practices needed and available on cost benefi- 
cial bases to assure that all wastes are managed in an 
environmentally safe and programmatically accepta- 
ble manner. This document provides the Ad Hoc 
Waste Operating Contractors Committee an insight 


into the operating practices, requirements, and needs 
of the seventeen ae operating twenty-five 
sites under the r e purviews of eight field 


offices. Both technical and institutional issues are con- 
sidered. 4 figs., 1 tab. 
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DE90016106/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Sandia National Laboratories’ work in solar detoxi- 
fication of hazardous wastes. 

D. J. Alpert, J. L. Sprung, J. E. Pacheco, M. R. 
Prairie, and H. E. Reilly. 1990, 19p SAND-90-0935C, 
CONF-9008139-1 

Contract AC04-76DP00789 

International sium on solar high-temperature 
technologies (5th), Davos (Switzerland), 27-31 Aug 
— Sponsored by Department of Energy, Washing- 
ion, DC. 

Portions of this document are illegible in microfiche 
products. 


Sandia National Laboratories is working with the Solar 
Energy Research Institute to a and apply solar 
technology to the destruction of hazardous chemicals. 
The program is part of the United States Department 
of Energy’s Solar Detoxification of Hazardous Waste 
Initiative. Sandia’s efforts are focused on two distinct 
technologies for destroying chemical wastes: a low- 
temperature, photocatalytic process for destroying 
dilute organic compounds in water and a high-temper- 
ature thermal/chemical process that destroys organic 
wastes by steam reforming over a metal catalyst. In 
support of both areas, | atory studies are per- 
formed to screen alternative concepts, to identify reac- 
tion products, and to quantify key processing param- 
eters. Sandia’s experiments are conducted in the field 
with sunlight at a scale approaching that needed for 
industrial applications. The objective of Sandia's ef- 
forts is to spur commercial application of these tech- 
nologies by demonstrating their feasibility at this practi- 
cal scale. 31 refs., 10 figs. 
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DE90016339/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Quality programs for waste management research 
and development. 

F. C. Hood. Jun 90, 8p PNL-SA-17847, CONF- 
9005178-2 

Contract AC06-76RL01830 

Annual international seminar on radioactive waste 


products (2nd), Julich (Germany, F.R.), 28 May - 1 Jun 
—— by Department of Energy, Washing- 
ton, 


Portions of this document are illegible in microfiche 
products. 


The Pacific Northwest Laboratory (PNL) is a US De- 
partment of Energy (DOE) multi-program national labo- 
ratory. PNL develops waste management processes 
and techniques as well as providing management 
services for characterization and remediation of radio- 
active and/or hazardous waste sites for the DOE. This 
paper deals with the application of total quality man- 
agement principles to waste ——s research 
and development activities at PNL. The PNL Quality 
Program has evolved with expanding expectations for 
“error-free” performance from the client and the public 
sector; it describes the management controls needed 
to achieve desired levels of product quality and to 
verify they are reached. It includes the inition of 
work requirements, performance objectives, roles and 
responsibilities, performance indicators and measure- 
ment, performance feedback mechanisms, and proc- 
ess improvement methodologies. 6 refs. 
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Oak Ridge National Lab., TN. Hazwrap Support Con- 
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Annual ~- the for the bere ending Sep- 
tember 30, 1989. 
Aug 90, 314p DOE/HWP-102 
Contract AC05-840T21400 

by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 


The objective of the Department of 
Waste Remedial Actions proce | (HAAWRAP) sto ys to 
dev and promote an int 

- pointe vith nl 


fense ams fof) installa 

Co e Environ lesponse, 

tion, and Liability Act and the Resource Conservation 
and Ri Act that conserves DP resources for its 


volved 77 coencie. 

Sonvecae On Office ( ) pet vcate to provide technical 
support to HAZWRAP during FY 1989 through pro- 
grams administered by the Hazardous Waste 

al Actions Division and the Waste Research and De- 
velopment Division of the Office of Defense Waste and 
Transportation poy, ae The three programs are: 
Hazardous Waste Co Technology Program, 
Hazardous Chemical Waste ste Research and Develop- 
ment Program, and Environmental Restoration Pro- 
gram. This report describes the activities of the SCO in 
support of the three programs, each of which is de- 
scribed in an integrated fashion. ae first pre- 
sents the activities that the SCO out directly. 
These activities include Environmental Restoration 


ment ae 
technical analysis, program administration, and tech- 
nology exchange. Next, detailed stand-alone summa- 
ries of the research and development projects that 
were sponsored in FY 1989 are presented, followed by 
reports for the soil and groundwater remediation tech- 
nology demonstration projects and waste operations. 
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DE90016557/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

In situ vitrification of soll from the Savannah River 


Site. 
B. E Campbell, and J. L. Buelt. Aug 90, 34p PNL- 


Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
+ pm Original copy available until stock is exhaust- 


Contamination associated with basins and 
other underground structures at U: it of 
Energy sites may be effectively remediated by applica- 
tion of in situ vitrification (ISV) techi . In situ vitrifi- 
cation converts contaminated soil and wastes 
into a glass and crystalline block, similar to obsidian 
commingled with line phases. Two bench-scale 
tests performed at Pacific Northwest Laboratory (PNL) 
in September 1989 demonstrated the feasibility of ap- 
ing ISV to seepage basin soils at the Savannah 
iver Site (SRS) in South Carolina. The two tests were 
on soils spiked with heavy metal and organ- 
ic contaminants as well as stable radioactive simu- 
lants. These soils contain extremely low concentra- 
tions of alkali fluxes such as sodium and potassium 
oxides, which are necessary charge carriers for the 
ISV process. Tests performed on the low flux-contain- 
ing soil indicate the soil can be vitrified with special 
application of the ISV process. Tests showed the haz- 
ardous and radioactive simulants were successfully 
bound in the vitrified product and the organics were 
mostly destroyed. Additional larger scale testing and 
evaluation are recommended to further study the fea- 
sibility of treating contaminated SRS soil by the ISV 
process. 13 refs., 12 figs., 7 tabs. 
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Lawrence Livermore ae Lab., CA. 

Site inspection of ‘site near —— 
- Lawrence peste Laboratory Site 


NE B. Crow, D. W. Carpenter, and K. C. Toney. Jul 
90, 33p UCRL-ID-104342 

: Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
—s Original copy available until stock is exhaust- 


This report presents the results of a site i 


ft southwest of Building 823 at Lawrence Livermore 
National Laboratory (LLNL) Site 300. LLNL is operated 
for the US Department of Energy by the University of 
py sag ay mo Ainge ava taal 
voted to the testing of nuclear weapons 
and to magnetic research. Since 1952, LLNL 

juding applied 


Topica hohe stratigraphy, ogeology 
i s A 
codendghedinementt reas 3 figs., Stn Stabe. 
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Lawrence Livermore National Lab., CA. 
Environmental Sciences: 


Analytical 
analysis and description of current laboratory pro- 
7 May 90, 58p UCRL-ID-104197 
6-48 


S. R. Stuck 
Contract W-7405-EN' 

sored int of Energy, Washington, DC. 
Portions of document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Environmental Analytical Sciences (EAS) is a state 
certified labor. —~ fo that analyzes potentially hazardous 
— i ore Lawrence Livermore National 
pr A, Spe pan Ate te that oun 
ous tee ane isposed o' in 
and Materials Science expects the pn «er of i heart 
ing samples to increase rapidly and EAS must be pre- 
pared to analyze them in a timely fashion. This report 
documents an analysis of Environmental Analytical 
Sciences, which is located in Buildings 222 and 226. It 
describes pertinent EAS procedures and recommends 
ways of automating EAS sample preparation, sample 
analysis, raw data Lene and test results archiv- 
ing. 10 figs., 4 tabs 
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Progress rept. 
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The overall objectives of this project is to develop and 
test feasible reaction pathways for regenerating the 
spent caustic and acid streams used to remove sulfur 
and ash from coal in the molten caustic leaching 
(MCL) process being developed by TRW in California. 
This quarter, experiments on precipitating salts 
using model spent acid solutions indicated that 90% or 
more of the solids present in the solution could be pre- 
cipitated at 80(degree)C as natrojarosite and gypsum. 
The precipitate yield and the removal of iron and sul- 
fate increased dramatically as the pH was increased 
from 1.1 to about 1.5. Maximum sodium removals of 
only about 70% were obtained. A spent acid stream 
obtained from the laboratory simulation of counter-cur- 
rent washing of caustic-treated coal, performed at 
Ames, was also tested for precipitate formation at 
80(degree)C for 6 hours at a pH of 1.5. Initial visual 
observations indicated that the spent acid behaved 
similarly to the model solutions. Additional tests on 
precipitating another double salt, sideronatrite, from 
model solutions indicated that the precipitation of sid- 
eronatrite is probably not a viable option for treating 
spent acid streams from the MCL Process. Results of 

other experiments on model solutions containing 
NaOH, KOH, and carbonate and having compositions 
similar to those of actual spent caustic streams indicat- 
ed that liming did not effectively precipitate carbonate. 
4 refs., 3 figs. 
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Ph ome dane en ohh date gence tr 
test feasible reaction pathways for regenerating the 
spent caustic and acid streams used to remove sulfur 
and ash from coal in the molten caustic i 


gral of these tasks, analytical are 
, Or if needed, to acquire chemical in- 

formation pertaining to 

and to the chemistry and of coal 


studied using N 
as leachants. 10 refs., 3 tabs. 
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Studies continued in an attempt to elucidate (1) the 
effects, if any, of reactor materials (Inconel Alloy) on 
the desulfurization of coal and (2) the conditions under 
which humic-like materials form and 

during molten caustic leaching (MCL) of coal. Addition- 
al data from por S aymeeremcayreinyy men ay 
terials from which reactors are f affect only 
slightly the desulfurization of coal samples. Essentially 
no effects of reactor material on the desulfurization of 
coal samples have been observed when NaOQH-KOH 
mixtures are used as leachants, and only slight differ- 
ences have been observed when NaOH alone is used 


ed 
ae See See Sopa See Seere ae 
MCL. The results of these studies show that significant 
amounts of humic materials form at temperatures 
above about 200(degree)C and then decompose at 
temperatures above about 350(degree) to form low- 
sulfur “regenerated coal”. Effects of time, caustic 
, temperature, coal characteristics, and re- 
ction atmospheres on humic formation have been de- 
termined. 11 refs., 10 figs., 10 tabs. 
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ENEA, Casaccia (italy). Centro Ricerche Energia. 
Clean technologies in the Italian chemical indus- 


try. 

G. R. Guidotti, and A. M. me. May 89, 7p 
ETDE-IT-90-19, CONF-890564-2 

ISWA-conference on waste minimization and clean 
technology: moving towards the 21st century, Geneva 
(Switzerland), 29 May - 1 Jun 1989, Paper presented at 
waste minimization and clean technology conference 


(Geneva, 29 May-1 Jun en 
U.S. Sales Only. Portions of this document are illegible 
in 
Environmental protection strategy is slowly changing 
hout the industrialized countries from the old 


paradigm based on the end-of-pipe controls to a new 
paradigm based on waste and risk reduction. This in- 
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ENVIRONMENTAL POLLUTION & CONTROL 


Solid Wastes Pollution & Control 


volves emphasizing regulatory and non-regulatory 
strategies that reduce as many wastes and pollutants 
as possible before they reach the end of the pipe. On 
behalf of the Italian Ministry of Environment, current 
state of the process technologies and the production 
of wastes in the Italian chemical industry was recently 
assessed in the framework of the activities of the Ex- 
plorative Group for Advanced Environmental Technol- 
ogies (GRETA). Attention was focused on the profita- 
ble tools for, and the current constraints to, developing 
and/or implementing the use of low-waste chemical 
technologies. This is thought indeed as the primary 
strategy in a hierarchy of responses to pollution, fol- 
lowed by recycling, to be introduced when waste re- 
duction does not work, and end-of-pipe controls, to be 
only used if neither of these prove effective. 
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ENEA, Casaccia - ). Dipt. Ciclo del Combustibile. 

Degradazione d policiorodifenili ad elevato con- 

tenuto di cloro eeaene ossidazione umida con 

acqua ossigenata. (Wet oxidation of high chlorine 
content 


$8 ress rept ot 

lardi. Dec ‘89, 67p ENEA-RT-COMB-89-17, RT/ 
GOMB-69 -1 
In Italian. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper reports on studies of the kinetics of wet oxi- 
dation of biphenyi, polychlorobiphenylis (PCBs con- 
tained in a sample of Askarel oil for transformers) and 
of polychlorobenzenes, by reaction with concentrated 
hydrogen peroxide aqueous solutions catalysed by fer- 
rous sulphate. Two approaches were tried: (a) reaction 
in heterogeneous media, using internal standards for 
quantitative evaluation, and (b) reaction in homogene- 
ous media, using co-solvents (namely acetic acid, 
acetic anhydride and N,N-dymethylformamide) and the 
external standard method for quantification. The 
above mentioned organic compounds were decom- 
posed by both wet-oxidation methods. PCBs were de- 
one from 90 to 100%, by hydrogen-peroxide in ho- 

eneous media. The results of homogeneous wet 
pe lation pointed out that all the co-solvents used can 
work quite well, with minor differences among them. 
The initial concentration levels of PCBs appeared to 
be critical parameters: in fact, too high values bring 
about separation of aqueous and organic phases 
during the wet-oxidation process, making homogene- 
ous treatment ineffective as well. 
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Rome Univ. (Italy). 

jadiation treatment of hazardous wastes: A pre- 
liminary survey. 
G. Liuzzo, and A. Tata. Oct 88, 16p ETDE-IT-90-50, 
CONF-881020-2 
International symposium on radiation physics (ISRP-4) 
(4th), Sao Paulo (Brazil), 3-7 Oct 1988, Paper present- 
ed at the 4th international symposium on radiation 
if (Sao Paulo, 3-7 Oct 1988). 

Sales Only. Portions of this document are illegible 

in microfiche products. 


Environmental pollution from industrial hazardous 
wastes is becoming in industrially advanced countries 
a very serious problem due to both the lack of ade- 
quate treatment/disposal systems or plants for a large 
part of produced wastes and the increasing severity of 
national laws on the matter. In Italy, for example, toxic 
and hazardous wastes production reaches about four 
million tons per year, of which only one fourth is being 
adequatelly treated. Low effectiveness and/or high 
unit costs of many traditional treatment methods have 
opened large spaces to research and development of 
new innovative technologies like, among others, the 
treatment through ionizing radiation (gamma or elec- 
trons). 
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DE90518695/GAR PC A06/MF A01 
Ministry of Trade and Industry, Helsinki (Finland). 
Energy Dept. 

Kivihiilivoimaloiden rikinpoistojaetteet - Ympaeris- 
toevaikutukset ja hyoetykaeyttoe. (Desulphuriza- 
tion wastes from coal-fired power plants - Amount, 
quality and utilization in Finland). 

J. Ranta, M. Wahistroem, P. Lindroos, and T. 
Haekkinen. Feb 90, 110p KTM/E- D-182, ISBN 951- 
47-2928-5 

In Finnish. 


182 VOL. 91, No. 2 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Amounts, quality and utilization of desulphurization 
wastes from Finland’s coal-fired power plants were 
surveyed. Should the consumption of coal increase as 

ied (by 6-8 Mt/a), the amount of desulphuriza- 
tion wastes would be 0.8-1.1 Mt/a, and 0.6-1.0 Mt/a of 
ash would be produced. Possible environmental im- 
pacts due to the dumping of desulphurization wastes 
were investigated for different mixtures of the product 
of the wet-dry method and fly ash, and for products of 
fluidized-bed reactors (limestone injection). Soluble 
metals and salts were determined with shaking and 
column tests. Fly ash, moraine and cly and concrete 
products were used as reference materials. The effect 
of the binding of materials on the dissolution of metals 
was, in particular, studied. Water permeabilities were 
also measured. Of the heavy metals studied, only mo- 
lybdenum and chromium dissolved more from the de- 
sulphurization wastes than from the reference materi- 
als. The dissolubility of heavy metals was reduced by 
binding and consolidation during storage. The dissolu- 
tion of salts was stable even on a long term. Concrete- 
technical properties (primarily setting, strenght devel- 
opment and microstructure) and utilization alternatives 
(cement-bound gravel and roller-compacted concrete) 
were determined for the products of the wet-dry 
method, fluidized bed reactor and injection technique. 
The setti ‘operties were found to be moderate or 
good, and hence desulphurization wastes can also be 
used as setting agents. Especially the products of the 
fluidized-bed reactor and injection technique are well 
suited for the manufacture of compacted pavement 
stones and for the production of soil and roller-com- 
pacted concrete. 
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MIC-90-01338/GAR PC E07/MF E01 
Nova Husky Research Corporation (Canada). 

Study to achieve enhanced oil degradation based 
on composting the oil with a biomass product: 
Final report. 

M. M. Francis. c1989, 90p 

Contract CANMET-89177-01-SQ 


A preliminary study was conducted with the objective 
of achieving enhanced oil degradation in a closed re- 
actor vessel, based on composting the oil with a bio- 
mass product such as the heat-treated peat product, 
Oclansorb. Oily sludge was treated with permanganate 
to oxidize complex aromatic molecules, absorbed into 
the Oclansorb, mixed with bacterial culture and nutri- 
ents, and allowed to degrade in reactor systems. Mi- 
crobial biomass rapidly increased in the reactors, gen- 
erating heat. Heavy metals did not accumulate in the 
leachate and polynuclear aromatic hydrocarbon com- 
pounds did not accumulate in the leachate waters. In- 
dications are that significant degradation rates were 
obtained in all cases. 
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MIC-90-01953/GAR PC E07/MF E01 
New Brunswick. Environmental Council, Fredericton. 
Council’s comments on a discussion paper on bev- 
erage container legislation for New Brunswick. 
c1988, 19p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Intended primarily as a litter control measure, bever- 
age container legislation was passed in 1977 and re- 
quired a mandatory deposit refund for refillable soft 
drink containers along with the requirement that retail- 
ers sell soft drinks in both refillable and non-refillable 
containers by brand and flavour. The legislation was 
discarded by retailers as it was found to be non-en- 
forceable. This report discusses the Council’s view on 
the use of refillable and non-refillable beverage con- 
tainers, including those used for milk and tetra-packs. 
The report discusses container deposits, the role of 
education along with the introduction of beverage con- 
tainer legislation, educational opportunities, and con- 
sumer’s attitudes. Recommendations are included. 
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PB80-960104/GAR 

Congress, Washington, 

Energy Study Conference. 
rtment of Defense Authorization Act for 

Fiscal 1991, HR-4739. 

Floor brief. 

16 Oct 90, 4p 

Paper copy available on subscription, U.S., Canada, 

and Mexico price $195.00/year First Class or 


Subscription 
DC. Environmental and 


$295.00/year Overnight Delivery; all others write = 
quote. Single copies also available in paper 

microfiche. Base Manual (Briefing Book) / Avi lable 
PB90-960199. 


The fiscal 1991 authorization bill would create a new 
environmental research program designed to take ad- 
vantage of existing science and technology-including 
ships, aircraft and supercomputers-currently used by 
the departments of Defense and Energy. In addition, 
hazardous and nuclear waste cleanup efforts at DOD 
and DOE facilities would command a greater portion of 
the resources of these depaartments at the expense 
of weapons production efforts. 
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PB91-100883/GAR PC A09/MF A09 
Environmental Protection Agency, Washington, DC. 
a of — aren 

azardous Waste ta Management System 

HWDMS) Extract. Data Tape tion. 

p 90, 178p EPA/DF/MT-91/003A 

For system on magnetic tape, see PB91-592000. Su- 
persedes PB90-214388. 


The report includes tables of RCRA identification data 
and facility count by state. 
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PB91-102137/GAR PC A23/MF A23 
Versar, Inc., Springfield, 

Background Nt the integrated Risk As- 


sessment for Dioxins and Furans from Chlorine 
Bleaching in Pulp and Paper Mills. 

G. Schweer, B. Gregg, L. Schultz, P. Wood, and T. 
Leighton. Jul 90, 530p EPA/560/5-90/014 

Contract EPA-68-D9-0166 

See also PB91-102087. Sponsored by Environmental 
Protection Agency, Washington, DC. Office of Toxic 
Substances. 


The report presents the detailed summaries of find- 
ings, assumptions, and uncertainties of an assessment 
of risks from exposure of humans, terrestrial and avian 
wildlife, and aquatic life to dioxins and furans formed 
during chlorine bleaching at kraft and sulfite pulp and 
paper mills. The report contains condensed versions 
of eight major exposure/risk assessments and other 
support documents prepared oer by pr offices within 
the U.S. Environmental Protection gency (EPA), the 
U.S. Food and Drug Administration (FDA), and the U.S. 
Consumer Product Safety Commission (CPSC). Risks 
were evaluated from roughly 120 potential pathways of 
exposure to pulp and paper products, pulp and paper 
mill sludges, and pulp and paper mill effluents. 
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PB91-105080/GAR PC A08/MF A08 
Illinois State Museum, Springfield. 

uidelines and ooo or Conducting Property 
Transfer Site Historie: 
C. E. Colten, and D. Muiville-Friel. Sep 90, 162p 
HWRIC-RR-049 
Contract HWR90-077 
Sponsored by lilinois Dept. of Energy and Natural Re- 
sources, Champaign. Hazardous Waste Research and 
Information Center. 


The research “ae that there was more than a 
century of unregulated use and disposal of hazardous 
materials in Illinois. Yet, current methods used to com- 
pile site histories discount this significant aspect of in- 
dustrial activity. The private sector is fairly well in- 
formed about the new legislation which requires re- 
porting on past land use activities, but they are con- 
fused about the specific reporting ———-? and 
feel there was inadequate financial support for the 
act’s implementation. Practitioners report that private 
sector standards for documenting environmental con- 
ditions are much more rigorous than those imposed by 
the disclosure document, and consequently, the new 
legislation has not interfered with real estate transac- 
tions. The disclosure document, as currently 
is unlikely to assist in the discovery of contaminated 
land and cannot be used as a due diligence defense. If 
the state law is intended to alert innocent property 
buyers to potential environmental liabilities, there is 
room for substantial improvement, particularly in terms 
of the site history. This can be done with minimal 
burden on the real estate industry by providing support 
to the agencies that must manage and dispense the 
records crucial to due diligence investigations. 
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PB91-105890/GAR PC A12/MF A12 
Eldredge por Associates, Inc., Naperville, IL. 

pon peony Solid Waste Landfills. Volume 2. Techni- 


May 90, 255p OTT-5 

See also PB91-105916. Sponsored ws lilinois Univ. 
Center for Solid Waste et and Research, 
Chicago. Office of Technology Transfer. 


The report represents the second of a two-part series 
he Municipal Solid Waste Landfills, nem I, A bone 
Issues Contains a treatment of Land Disposal, 
Solid \ Waste Regulations, Landfill , and Landfill 
Management. Volume II contains a detailed analysis of 
the four most i int landfill planning stages: Land- 
fill Siting, Landfill Design, Landfill Operations, and Clo- 
sure/Post Closure Planning. In this volume, the em- 
phasis will be on the technical components of the land- 
fill siting process. 
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PB91-105908/GAR PC A06/MF A06 
ae tg Rens for Lge Ss cat Manai ctw and 
esearch, Chicago. Office of Technology Transfer 
jcipal Solid Waste Incineration with Energy 
Recovery: Te Facilities, and Vendors 
for Less 550 Tons per Day. 


Final rept. 
B. A. Hi , W. H. Hallenbeck, and G. R. 
Brenniman. Mar 90, 121p OTT-4 


See also PB91-105890. 


As available solid waste disposal capacity in Illinois 
landfills decreases, minicipalities will consider alterna- 
tive meme of disposal, such as waste reduction, ma- 
terial reuse, recycling and combustion. The report ad- 
dresses combustion technologies, costs, vendors, and 
some common operating — for MSW combus- 
tion plants. It focuses on MSW energy recovery facili- 
ties (MSW incineration plants which recover heat for 
the purpose of steam production or power generation) 
less than 550 tons per day nominal capacity and pro- 
vides a review of data available on existing U.S. plants 
in this category. 


103,925 
PB91-106203/GAR PC A05/MF A05 
Office of Tech Assessment, a DC. 


Finding the Rx for ing Medical Wastes. 
Oct 90, 91p OTA-O-459 
Also avail from Supt. of Docs. 


The Office of Technology Assessment (OTA), in a 
background paper released in October 1988, issues in 
Medical Waste Management, briefly examined the 
adequacy of current medicai waste disposal practices, 
the potential risks from such practices, and the need 
for further ee r ee for the handling, treat- 
ment, storage isposal of medical wastes. The 
focus of the Bra paper is: ris: (1) to place medical waste 
problems in a broader waste reduction and materials 
management @, as is evolving for municipal 
solid waste (MSW) and hazardous waste; and (2) to 
address a number of outstanding issues on inciner- 
ation and other medical waste treatment technologies. 


103,926 
yay a nator ae PC vay ~ gd A05 
jacobs Engineering Group, Inc., ron 

to Pollution Prevention: The Fabricated 
Metal Products Industry. 
M. Callahan, and S. Lawrence. Jul 90, 84p EPA/ 
625/7-90/006 
Contract EPA-68-02-4286 
See also PB90-256405. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


The guide reviews the operations of fabricated metal 
manufacturers, identifies techniques that allow these 
companies to reduce wastes, and provides a set of 
self-audit checklists to assist fabricated metal manu- 
facturers in setting up a waste reduction program. The 
report emphasizes reducing hazardous wastes but 
a oe options for reducing nonhazardous 


103,927 
PB91-111401/GAR PC A03/MF A03 
CONCAWE, The Hague (Netherlands). 
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a 


Guide on Reduction and Disposal of Waste 

yy ge installations. 

LP eee . Bossand, R. H. Lilie, A. C. Ooms, 
H. Sutherland. cJul 90, 414p CONCAWE-5/90 


has been written primarily for those in 
and marketing industry who have re- 
the management of waste and its dis- 
posal. ry ‘should also provide useful information to the 


1 


re 
ae 


guarantee a problem-free operation, it will minimize the 
risks involved in disposal of waste materials from oil 
industry installations. 


PBS1-111484/GAR PC A06/MF A06 


Final rep’ 
P. Kaldjan. Sep 90, 110p EPA/530/SW-90/047 


Most U.S. households pay for solid waste collection 
and disposal services directly through a fixed monthly 
service charge or indirectly through their property 
taxes. Increasingly, however, communities are turning 
to unit — as a means of financing solid waste col- 
lection and disposal. Unit pricing means charging 
households for waste services based on the amount 
and type of waste collected: households that use more 
of the service pay more for waste collection and dis- 
posal. The unit price can be assessed based on 
— volume, or some combination of weight and 
lume. 


103,929 

PB91-111492/GAR PC A03/MF A03 
Midwest Research Inst., Kansas City, MO. 

Technical Evaluation of the Combustion System of 
the Marine Shale Processors, Inc. Facility in 


Technical rept. 

B. Holloway. Oct 90, J EPA/530/SW-90/086 
Contract E! mavens 287 as 3% 
Sponsored nvironmental ‘otection Agency, 
Washington, DC. Office of Solid Waste and Emergen- 
cy Response. 


The U.S. Environmental Protection Agency (EPA) con- 
ducted a technical evaluation of the performance of 
the hazardous waste combustion em in use at the 
Marine Shale Processors, Inc. (MSP) facility in Amelia, 
Louisiana. The report evaluates the design and per- 
formance of the hazardous waste preparation system, 
rotary kiln, afterburners, combustion control lem, 
and stack emissions control devices in place in Febru- 
ary 1990. The combustion system was evaluated in 
comparison to good design, operation, and mainte- 
nance practices and regulatory controls currently ap- 
plicable to hazardous waste incinerators permitt 

HORA)” Resource Conservation and Recovery Act 


103,930 

PB91-113845/GAR PC A04/MF A04 
Science Applications ag ey ., McLean, % 
Applications Analysis Report: Mg ay 
een erence 
ford, usetts. 

Final rept. 


R. Valentinetti. Aug 90, 74p EPA/540/A5-90/002 
Contract EPA-68-03-3485 


Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The report summarizes the results of a Superfund In- 

novative Technology per sen gee Mob ee 

of the CF Systems critical dig ogg men 

system at the New Bedford Harbor 

site. Malad provides a review of hose condor wnuch 

this technology is best suited for, as well as comments 
by CF Systems Corp. The technology depends on the 

chamy of organic pollutants to solubilize in the process 


103,933 


Solid Wastes Pollution & Control 
solvent, a liquified The its treated include 
polychiorinated bi ( "s) and polynuclear ar- 
103,931 
Ht ne marae Protection Agency, Washingt DC. 
Office of Solid Waste. aa ‘ si 

a }) Extract Tape. 

30 Sep 90, 

System IBM 3690-6008; MVS/XA covet system. 
le format: Unlabeled. Approxima’ 

aoe Supersedes PB90-591300 a 

Available on , Canada and Mexico 


subscription, U.S. 
price $4,440.00; all others write for quote. Issued 
terly. Also available individually; order number PB9 
592001, price T10 for 1600 bpi, TO7 for 6250 bpi. Avail 
able in 9-track EBCDIC character set, 1600 bpi. For 
6250 bpi, contact NTIS. Price includes documentation, 
PB91-100883. 


The file contains data compiled for the Resource Con- 
servation Recovery Act. Notification of Regulated 
Waste Activity, EPA Form 8700-12 was used to collect 
the data. The file was updated with information com- 
iled from the Application for a Hazardous Waste 
‘ermit-Part A, EPA Form 8700-23. Hazardous Waste 


of code numbers of waste 


Part 261, Facility a 
EPA Identification Ni , Addresses, 
Operator Information, Facility Contact Name Pa 
Phone Number, SIC Codes, RCRA Waste Codes han- 
died, Permit Process Codes and Permit Issuance Data. 


includes: 
handled taken sang 400 


103,932 

TIB/A90-81875/GAR PC E07 
Landesamt fuer Wasser we oa Nordrhein-Westfa- 
len, Duesseldorf avey oe 
Aktueller 


len. Referate. eum report on se kaanalilreloss 
P’ Papers). 


9, 134p 
In German. Seminar ‘Status report on household 
refuse pyrolysis’, Aachen Samy. F.R.), 11 Nov 
1988, LWA-Materialien, no. 2/8 


Several processes were discussed at this 
meeting. comparison between conventional waste 
incineration plants a olysis plants was of particu- 
lar interest. no industrial-scale pyrolysis 
plant, so that the altenes data are based on small 
lems whose throughput is not comparable with 
waste incineration plants. The dioxin problem gets a 
mention in the context of air pollution abate- 


solved by incineration or 
(c) 1990 by FIZ. Citation no. 90: 081875. ) 


103,933 
Mn meat > ag mn PC E07 
Hamburg Wniv. (Germany, F.R.). Fachbereich 13 - 


von ausgefaultem Kiaerschiamm in der 

erative, (Pyrovyis. of —cigested 

slndge n'a fluidized ype ye ae 
sewage . \ 


A.B. Kummer. 1989, 149p 
In German. 


It was the objective of these investigations to present 
an alternative concept for the disposal of sewage 

by means of pyrolysis. The input material for 
the pyrolysis tests consisted of ed, dried sewage 
sludge from the pth works Alfeld/Leine. The 


Aurel pacles 8 le, produced according to the 
ALFELD had a sok me content of ‘Ox. 5% 
be pyrolyzed 


, oil, product water, soot, and a pyrolysis residue 
Sontaining the the pyrolysis coke in addition to the inor- 
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nic components of the sewage sl input. (orig.). 
{Copyright (c) 1990 by FIZ. Citation no BOB! 889.) 


103,934 

TIB/B90-81919/GAR PC E07 
Ministerium fuer Umwelt des Landes Baden-Wuert- 
temberg, Stuttgart (Germany, F.R.). 

Fragen zur Abfallverbrennung. (Questions on 
waste incineration). 

D. Scherer. Jun 89, 30p 

In German. Luft, Boden, Abfall, no. 3. 


Even after the utilization of integral parts of the waste 
with a relative small content of harmful substances a 
residual quantity of about 70% by mass remains. The 
only at present tested method for the further reduction 
is incineration (grate or rotary firing, incineration with 
preceding pyrolysis). In this connection questions on 
prepa ny hl opened effect and wasting of raw mate- 
rial are looked at and a comparison is drawn between 
incineration and dumping. (DG). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081919.) 
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103,935 
DE90015766/GAR PC A04/MF AO1 
Claflin Coll., Orangeburg, SC. 

Kinetics and mechanisms of the release of trace 
inorganic contaminants to ground water from coal 
ash basins on the Savannah River Site. Final 


report. 

Progress rept. 

S. S. Sandhu. 31 Jul 90, 6(0p DOE/SR/15170-3 
Contract FG09-86SR15170 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The study was undertaken to evaluate the field effec- 
tiveness of technology applied for the disposal of ash 
generated by coal-fired power plant located at the Sa- 
vannah River Site. The study, further, undertook to de- 
velop an understanding of the potential of release and 
field mobilization pattern of toxic trace elements to 
groundwater from impounded ash of varying age. Sedi- 
ment cores, collected from ash basins of varying age, 
were sectioned and analyzed to collect information for 
elucidating the modes of mobilization and attenuation 
of several major and minor nutrients. Also a set of six 
intact ash columns was removed at a time, from the 
ash basins and leached with detonized H(sub 2)O, 
HNO(sub 3) (pH(sub 3)), Ca (OH)(sub 2) (pH(sup 8)), 
0.04M NH(sub 2)OH.H Cl (pH(sup 3)) and 3.0 percent 
H(sub 2)O(sub 2) (pH(sup 3)), to ascertian the extent 
of leaching ability of Ni, Cd, Cr and As under varyin 
PH and redox conditions which may prevail in the field. 
The columns were capped after initial leaching, and 
stored in the laboratory for five weeks. Then each 
column was leached again with the same regent. Lysi- 
meters were installed at the old and active coal ash 
disposal basins for monitoring the quality of ground- 
he = during the project period. 48 refs., 17 figs., 15 
tabs. 


103,936 

DE90015973/GAR PC A02/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Diffusion coefficients and hydraulic conductivity 
in unsaturated Hanford soils and sediments. 

J. V. Wright. Jan 90, 9p PNL-SA-17922, CONF- 
900406-7 


5 
Contract ACO6-76RL01830 
International topical meeting on high-level radioactive 
waste management (1st), Las Vegas, NV (USA), 8-12 
Apr 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 
Portions of this document are illegible in microfiche 
products. 


Two groundwater transport parameters of some Han- 
ford formation materials, the hydraulic conductivity and 
the diffusion coefficient, were measured to aid in pre- 
dicting contaminant migration. The hydraulic conduc- 
tivities and diffusion coefficients for five soil is were 
determined as functions of the water content for the 
aqueous phase. The degree of saturation in the soil 
was fixed at desired levels by use of a high-speed core 
ultracentrifuge with an ultralow constant-rate flow 
pump feeding water into the sample through a rotating 
seal. Diffusion coefficient values were calculated from 
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the measured electrical conductivity values using the 
Nernst-Einstein equation. 13 refs., 4 figs., 1 tab. 


103,937 

DE90016191/GAR PC A03/MF A01 
Oregon Graduate Inst. of Science and Technology, 
Beaverton. Dept. of Environmental Science and Engi- 


neering. 
Adsorption of chromate/organic-acid waste mix- 
tures in aquifer materials. Technical progress 
report, July 1, 1989-June 30, 1990. 

W. Fish, and 6. D. Palmer. 30 Jun 90, 17p DOE/ER/ 


60845-1 

Sporisored by Department of Energy, Washington, DC 
ponsored by ent of Energy, Washington, DC. 
Portions of this document are illegible in pa 

products. 


Chromate and organic acids are widespread contami- 
nants at DOE contamination sites. These anionic com- 
pounds are often found as co-contaminants, along 
with other anions such as nitrate, cyanide, and fluoride. 
The mobility of anionic contaminants depends strongly 
on the extent of adsorption, which occurs primarily to 
positively charged oxide minerals. Unfortunately, most 
studies of anion adsorption were conducted on single 
adsorbates and there has been little examination of 
the interactive effects of combinations of anionic ad- 
sorbates. Furthermore, the adsorptive behavior of 
many organic acids, even as isolated adsorbates, is 
poorly understood. This project addresses these prob- 
lems by elucidating the binding mechanisms of organic 
acids on mineral surfaces. A combination of wet- 
chemical and spectroscopic methods are being used. 
The first year of the project has focused on the adsorp- 
tion of oxalate, one of the most important organic 
acids at DOE sites. Goethite has been used as model 
adsorptive mineral because it is known to be among 
the most important adsorptive phases in subsurface 
environments. High purity goethite has been synthe- 
sized and the physical properties fully characterized. 
Acidic surface functional groups and the correspond- 
ing surface charge development of the goethite have 
been quantified by CO(sub 2)-free acidimetric titra- 
tions. Accurate isotherms and pH adsorption edges 
have been determined for oxalic acid on goethite. In 
the remain out-years of the project, we will focus on 
the competitive interactions of chromate and organic 
acids, applying a combination of conventional titration 
methods and in-situ FTIR surface spectroscopy. Ex- 
perimental procedures will be expanded to studies of 
natural aquifer materials found at DOE sites. 12 figs. 


103,938 

DE90016331/GAR PC A02/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 
xperimental simulation of transient three-phase 

flow in porous \o 

D. N. Graham, H. O. Schiegg, and J. F. McBride. Apr 

90, 8p PNL-SA-18118, CONF-900476-2 

Contract ACO6-76RL01830 

IAH conference on subsurface contamination by im- 

miscible fluids, Calgary (Canada), 18-20 Apr 1990. 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Experimental data are required to verify and calibrate 
numerical, multiphase flow models. This paper sum- 
marizes several two-dimensional, transient, three- 
phase flow experiments using air, water, and a light 
immiscible liquid (LIL). The LIL infiltration and redistri- 
bution experiments were performed in a glass-sided 
flume, filled with a uniform quartz sand. Initial water 
saturation distributions above the water table were 
either at drainage or imbibition equilibrium. After the 
LIL reached a near equilibrium distribution, it was redis- 
tributed by raising and lowering the water table. Satu- 
rations of the air, water and oil were measured by using 
dual gamma-ray attenuation. Simultaneously, the pres- 
sures of the water and oil phases were measured by 
using hydrophobic and hydrophilic porous cups imbed- 
ded in the sand and connected to pressure transduc- 
ers. In one experiment, multiple pulses of LIL were 
added over several days. As expected, the first pulse 
was observed to infiltrate and redistribute more slowly 
in pristine zones than subsequent pulses into zones 
containing residual oil. The observed distributions of 
the three fluid saturations are discussed with respect 
to two- and three-phase capillary pressure-saturation 
relationships that were measured in a one-dimensional 
vertical column. 14 refs., 6 figs. 


103,939 


DE90016429/GAR PC A08/MF A01 


Westinghouse Hanford Co., Richland, WA. Geosci- 
ences Group. 

Quarterly report of RCRA groundwater monitoring 
data for period April 1, 1990 through June 30, 1990. 
Progress rept. 

Aug 90, 168p DOE/RL-90-36 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
cede of this document are illegible in microfiche 
products. 


Hanford Site interim-status groundwater monitoring 
projects are conducted as either background, indicator 
parameter evaluation, or groundwater quality assess- 
ment monitoring programs as defined in the Resource 
Conservation and Recovery Act of 1976 (RCRA) (EPA 
1986a); 40 CFR 265, Interim Status Standards for 
Owners and Operators of Hazardous Waste Treat- 
ment, Storage, and Disposal Facilities, as 

(EPA 1988b). This submittal provides data obtained 
from groundwater monitoring activities for April 1, 1990 
through June 30, 1990. 18 refs., 20 figs., 34 tabs. 


103,940 

DE90514489/GAR PC A02 

onan Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

Novel laser fluorosensor: Preliminary results. 

R. Barbini, R. Fantoni, S. Ribezzo, and H. J. L. 

Steen. 1990, 4p ETDE-IT-90-14, CONF-9007155-2 

International laser radar conference (15th), Tomsk 

(USSR), 23 Jul 1990, Paper presented at the 15th 

international laser radar conference (Tomsk, 23-27 Jul 


1990) 
U.S. Sales Only. Pi 
permit microfiche pri 


r copy only, copy does not 
luction. 


Short communication 


103,941 

DE90518715/GAR PC A12/MF A02 
Baltic Marine Environment Protection Commission, 
Helsinki (Finland). Helsinki Commission. 

Oil pollution questions. 

1987, 270p BSE-PROC-22 

Seminar on oil pollution questions, Norrkoeping 
(Sweden), 19-20 Nov 1986. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Oil Pollution Seminar was, as endorsed by the 
Seventh Meeting of the Helsinki Commission, orga- 
nized by the Governments of Sweden and Finland. 
The seminar was held in Norrkoeping, Sweden, 19-20 
November 1986. The aim of the seminar was to coordi- 
nate and exchange information on ongoing work on oil 
pollution questions within the Convention Area. The 
group was to summarize the results of the seminar and 
make proposals to the subsidiary bodies of the Helsin- 
ki Commission on areas where future work might be 
fruitful. Representatives of all the seven Contracting 
Parties to the Helsinki Convention attended the semi- 
nar, i.e. Denmark, Finland, the German Democratic 
Republic, the Federal Republic of Germany, Poland, 
Sweden and the Union of Soviet Socialist Republics. 
Moreover, a representative from Norway was also in- 
vited to the seminar. 


103,942 : 
DE90518764/GAR PC A03/MF A01 
Institutt for Kontinentalsokkelundersoekelser og Pe- 
Nordtest - Identifisering av oljesoel. Betydning 

- ing av oO ning av 
fotooksydasjon for GC/MS identifisering av ol 
soel. (Nordtest-identification of oil on — 
cance of photooxidation for the GC/ 
tion of oil spills). 
S. Johnsen, and P. J. Brandvik. Sep 89, 35p IKU-R- 
22.1874.00/01/89 
In Norwegian. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The report presents the test results from the identifica- 
tion of the JF-30 bunker fuel and Statfjord crude oil. 
Thick (1 mm) and thin (10 (mu)m) oil films were ex- 
posed to artificial solar radiation in a 24 hour test "si 
gram. The oil films were sampled individually at differ- 
ent points of time. The condition of oxidation was stud- 
ied by means of the JR-analysis. The analysis showed 
the increased content of carbonyl in the thin film tests. 
The investigated content of — shows the level 
of aromatic hydrocarbon oxidation. The samples were 
investigated for the condition of biomarker composi- 
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tion together with a — of selected components 
by means of a Re GC/MS-analysis. The results were 
processed with the PC-based multivariate statistical 
pane nr The lacking influence of photooxidation in the 

er structure was proved for the oils mentioned 
except forthe Staord rude ol shown in the thin film 
test. influence of evaporation existed in the lower 
part of the biomarker field. 12 figs., 4 tabs., 3 refs. 


103,943 
N90-26404/5/GAR 
(Order as N90-26403/7/GAR, PC A06/MF 


A01) 
Finnish Meteorological Inst., Helsinki. Air Quality Dept. 
ge to the Baltic Sea. 
S. M. Joffre. Mar 90, 4p 
In Stockholm Univ., Nordic Symposium on Atmospher- 


ic Chemistry 4 p (See N90-26403 20-45). Sponsored in 
oa by Nordic Council of Ministers. 


total deposition of sulfur (SO2, SO4) and nitrogen 
no NH3, NO3 and NH4) in the Baltic sea area is 
studied. The values presented are based on an atmos- 
pheric model and on a scarce number of actual meas- 
urements. Both model and observational results give a 
a deposition of 1.1 to 1.4 g(S)/sq m for 
sulfur compounds. For — compounds a discrep- 
~~ appears between the two = of oper 
otal nitrogen n is estimated at to 
Ft Nag Wet deposition represents 60 percent of 
and 80 — of total nitrogen 
deposition. The large scatter of these estimates indi- 
cates significant variability in the processes. An analyt- 
ical rather than a bulk approach is called for. 


103,944 
N90-26419/3/GAR 
(Order as N90-26403/7/GAR, PC A06/MF 


1) 
Goeteborg Univ. (Sweden). Dept. of Inorganic Chemis- 


Transfer of Mercury Between the Atmosphere and 
Lake or Soil Surfaces. 

Z. F. Xiao, J. roe W. H. Schroeder, and O. 
Lindqvist. Mar 90, 4p 

In Stockholm Univ., Nordic Symposium on Atmospher- 
ic Chemistry 4 p (See N90-26403 20-45). 


A flux chamber technique for the measurement of 
volatile mercury species is described. It is used to 
measure the direction and magnitude of the flux of 
mercury over lake and soil surfaces. Measurements 
carried out over four obligotrophic lakes with different 
mercury concentrations in their fish as well as different 
humic contents are described. The measuring appara- 
tus is outlined and described. The measurements are 
concluded to be reasonably reliable. Significant diurnal 

I seasonal variations in surface emission 
fluxes of vapor phase mercury are found in the waters 
from the four Swedish forest lakes. 


103,945 

PBS0-271966/GAR PC A03/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of the Assistant Administrator for Water. 
Memorandum: Calculation of PQL for Lead and 


Memorandum. 
J. B. Kempic. 22 Sep 88, 24p 


The memorandum discusses the process used to cal- 
= the PQLs for lead and copper. The PQLs for 
copper have been calculated from the detec- 
tion limits listed in Table 1 and from the results of Per- 
formance Evaluations (PE) studies. The data from 
Water Supply PE studies No. 12-17 and the low lead 
concentration sample from Water Pollution PE 
No. 11 have been used to calculate the PQL for lead. 
The data from Water Pollution studies No. 12-16 have 
been used to calculate the PQL for copper, since 
copper was not included in Water Supply studies until 
very recently. 


103,946 
PBS$1-104257/GAR PC A02/MF A02 
Environmental Research Lab., Athens, GA. 

Bo in the Aquatic Environment: A Case 


rite Reactive Blue 19. 

leber, P. E. Sturrock, and S. R. Camp. Aug 90, 
9p EPA/600/ M-90/009 

Prepared in cooperation with Georgia Inst. of Tech., 
Atlanta. Ad, of Chemistry. 


The hydroxy (RB 19-OH) and vinyl sulfone (RB 19-VS) 
bade vty b Reactive Blue 19 were identified in a tex- 
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tile wastewater using a gradient HPLC with a novel 
type of electrochemical detection. RB 19-OH could not 
be detected in the effluent of the wastewater treat- 
ment facility receiving the textile wastewater. RB 19- 
VS was present, however, in significant amounts. In 
laboratory studies, the hydrolysis kinetics of RB 19-VS 
were studied in phosphate buffer over a pH range of 4 
to 11 anda en et range of 25 to 85C. The haif- 
life for RB 19-VS at pH=7 at 25C was calculated to be 
46 years. Similarly, no loss of RB 19-VS could be de- 
tected in a natural water over a 3-week period. The 
half-life for the degradation of RB 19-VS in an anaero- 
bic sediment-water system, however, was 2.5 days. 


103,947 
PBS1-104265/GAR PC A12/MF A12 
Eastern Research Group, Inc., Arlington, MA. 

of the U.S. EPA Mun i Wastewater 


Treatment Technology Forum-1990. Held in Orian- 
do, Florida on March 20-22, 1990. 
Sep 90, 274p EPA/430/9-90/015 

PA-68-C8-00; 


Sponsored by E IP 

nvironmental Protection Agency, 
——— DC. Office of the Assistant Administrator 
or Water. 


The Forum represents a part of OMPC’s National 
Technology Support Program. One of the main ele- 
ments of the program is the Wastewater Technology 
Transfer Network (WTTN), which supports and en- 
hances the network of Regional and State wastewater 
technology transfer coordinators. The yearly meeting 
provides the coordinators with the opportunity to ex- 
change information and learn from each other about 
promising and problem technologies. The impending 
new sl regulations and the close-out of the con- 
struction grants program are just two of the changes 
taking place at the Federal level. These changes 
present new challenges to all those involved in 
wastewater technology development and transfer. In 
addition to providing summaries of the speakers’ pres- 
entations, the document contains several indices 
that can be useful to those involved in the N. 


103,948 

PB91-104869/GAR PC A05/MF A05 

Walcoff and Associates, Inc., Alexandria, VA. 

Compliance with = Marine Plastic Pollution Re- 
ct. 

Report to the Congress (Final). 

27 Mar 90, ~ 

Contract DTC 23-89-G-10132 

Sponsored by Coast Guard, Washington, DC. Port 

Safety and Security Div 


The Report to Ciatiaiene describes efforts to comply 
with Public Law 100-220, the Marine Plastic Pollution 
Research and Control Act of 1987 (the Act). The 
Report was prepared in accordance with Title Ii of the 
Act, which directs the U.S. luce of Transporta- 
tion, through the U.S. Coast Guard, to report to Con- 
gress on compliance with Annex V in U.S. waters, in- 
cluding the waters of the exclusive economic zone 
(EEZ), which extends 200 miles from the U.S. coast- 
line. The Report addressed major issues associated 
with implementing the Act: (1) legislative and regula- 
tory requirements; (2) the problem of marine plastic 
pollution; (3) garbage reception facilities and alterna- 
tives; (4) enforcement practices; (5) compliance with 
regulations; (6) assessment of the Act’s effectiveness; 
and (7) public education. Annex V focuses on identify- 
ing and reducing the effects of plastic pollution on the 
marine environment (U.S. House of Representatives, 
1987). The Report is the first of its kind prepared by the 
Coast Guard, and it presents the baseline conditions 
as of January 1990. Future reports prepared biennially 
will update Congress on the progress made to control 
plastic pollution. 


103,949 

PB91-107318/GAR PC A08/MF A08 
Kentucky Water Resources Research Inst., —— 

Effects of Aromatic Concentration on Methane 

Fermentation. 

Research rept. a 88-Jun 90 

Y. T. Wang, P. C. P ai, and H. D. Gabbard. Aug 90, 

171p RR-174, USGS/G. 1564/03 

Grant Di-14-08-0001-G-1564 

——— by Department of the Interior, Washington, 


The anaerobic biodegradability and toxicity of fourteen 
aromatic compounds were evaluated over a wide 
range of concentrations using a serum bottle tech- 
nique. Benzene, toluene, and all three isomers of 


103,952 


Water Pollution & Control 


xylene were not significantly degraded to methane in a 
phenol-enriched culture. Complete degradation of 
1000 mg/L phenol, 800 mg/L catechol, 100 mg/L 2- 
NP, 100 mg/L 3-NP, and 100 mg/L 4-NP was ob- 
served within two months while depletion of 100 mg/L 
resorcinol and 1000 mg/L hydroquinone required 
more than six and eight months incubation, respective- 
ly. None of the three isomers of chlorophenol were de- 
graded in the phenol-enriched culture. Batch toxicity 
assay revealed that the phenol-enriched culture was 
more susceptible to inhibition caused by substituted 
phenols than the acetate-enriched culture. In general, 
the inhibitory effects on both phenol degradation and 
acetate utilization did not vary significantly with the 
isomer but rather with the substituted group. The 
degree of inhibition was in the order of nitrophenols 
chlorophenols hydroxyphenols. The Haldane inhibition 
model was used to fit experimental data from phenol 
and catechol. The inhibition of phenol degradation by 
chlorophenols, resorcinol, and hydroquineone was de- 
pe rather well by a Monod-type noncompetitive 


103,950 
PB91-108266/GAR PC A11/MF A11 
| ~ rages Monitoring Systems Lab., Cincinnati, 


Methods for the of Organic Com- 
pounds in Drinking Water, it 1. 
Jul 90, 237p EPA/ /4-90/020 
Supersedes PB90-215039. 


Nine analytical methods covering 54 organic contami- 
nants which may be present in drinking water or drink- 
ing water sources are described in detail. Seven of 
these methods cover compounds designated for regu- 
lation under the Safe Drinking Water Act Amendments 
of 1986. Regulations for this group are in the proposal 
stages with promulgation scheduled for June 1992. 
The other two methods are for chlorination disinfection 
byproducts and may be regulated as part of EPA’s dis- 
infectants and disinfectant byproducts rule scheduled 
for proposal early in 1992. Most of the analytes may be 
classified as non-volatile and three of the methods 
entail separations by high performance liquid chroma- 
tography. The remainder employ capillary column gas 
chromatography. One of these requires detection of a 
potentially very toxic contaminant, 2,3,7,8-tetrachioro- 
dibenzo-p-dioxin, at the low parts per trillion level. La- 
beled isotopes of this analyte are employed as tracers 
and high resolution mass spectrometry is required for 
detection and unambiguous identification. Three of the 
methods herein offer new and simplified liquid-solid 
extraction procedures, a trend which is likely to 
become even more pronounced in the future. 


103,951 

PB91-108290/GAR PC A08/MF A08 
Geological Survey, Bow, NH. Water Resources Div. 
Water Resources Data for New 

Vermont, Water Year 1989. 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

K. E. McKenna, J. E. Cotton, and J. C. Denner. May 
90, 165p USGS/WRD/HD-90/295, USGS/WDR/ 
NH/VT-89/1 

See also report for 1988, PB90-199126. 


Water-resources data for the 1989 water year for New 
Hampshire and Vermont consist of records of stage, 
discharge, and water quality of streams; stage and 
contents of lakes and reservoirs; and ground-water 
levels. The report contains discharge records for 72 
gaging stations, stage records for 4 lakes, monthend 
contents for 23 lakes and reservoirs, water-quality 
data for 2 gaging stations, and water levels for 28 ob- 
servation wells. Also included are data for 7 crest- 
stage partial-record stations. 


103,952 

PB91-108308/GAR PC A14/MF A14 
Geological Survey, Sacramento, CA. Water Resources 
Div. 


Water Resources Data for California, Water Year 
1989. Volume 2. Pacific Slope Basins from Arroyo 
Grande to Oregon State Line Except Central 
Valley. 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

J. R. Palmer, W. F. Shelton, L. F. Trujillo, and K. L. 
Markham. Jul 90, 319p USGS/WRD/HD-90/305, 
USGS/WDR/CA-89/2 

See also report for 1988, PB89-207625. Prepared in 
cooperation with California State Dept. of Water Re- 
sources, Sacramento. 
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Water resources data for the 1989 water year for Cali- 
fornia consist of records of s! , discharge, and water 
quality of streams; stage and contents in lakes and 
reservoirs; and water levels and water quality in wells. 
Volume 2 contains discharge for 127 gaging 
stations, stage and contents for 7 lakes and reservoirs 
and water quality for 32 stations. Also included is 1 
low-flow partial-record station and 22 water-quality 
partial-record stations. 


103,953 
PB91-108530/GAR PC A09/MF A09 
ae Survey, Charleston, WV. Water Resources 


Water Resources Data for West Virginia, Water 
Year 1989. 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

S. M. Ward, J. A. Macy, F. M. Taylor, and G. M. 
Ferrell. Sep 90, 178p USGS/WRD/HD-90/308, 
USGS/WDR/WV-89/1 

See also report for 1988, PB90-222589. 


Water-resources data for the 1989 water year for West 
Virginia consist of records of stage, discharge, and 
water quality of streams; contents of reservoirs; and 
water levels of observation wells. The report contains 
discharge records for 81 streamflow-gaging stations; 
stage only records for 7 gaging stations; annual maxi- 
mum discharge at 2 crest-stage partial-record stations; 
change in contents for 1 reservoir; water-quality 
records for 14 streamflow-gaging stations; and water- 
level records for 31 observation wells. 


103,954 
PB91-108647/GAR PC A15/MF A15 
+ ees Survey, Carson City, NV. Water Resources 


Water Resources Data for Nevada, Water Year 
Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

A. Pupacko, L. C. Van Gordon, J. R. Swartwood, and 
R. P. Collins. Aug 90, _ USGS/WRD/HD-90/309, 
USGS/WDR/NV-89/1 

See also report for 1987, PB89-180392. 


Water-resources data published herein for the 1989 
water year comprise the following records: Water dis- 
charge for 122 gaging stations on streams, canals, and 
drains; Discharge data for 101 peak-flow stations and 
miscellaneous sites, and 47 springs; Stage and con- 
tents for 23 lakes and reservoirs; Water-quality data for 
36 stream, canal, and drain sites, and 18 wells; Precipi- 
tation totals for 16 stations; and Water levels for 22 
continuous record wells, and 376 observation wells. 


103,955 

PB91-108951/GAR PC A14/MF A14 

— Planning and Economics, Inc., Spring- 
eld, IL. 

Economic Impact Study of Proposed Cross Con- 

nection Regulations, R87-37. 

Final rept. 

S. F. John, D. N. Kane, and L. W. Skelton. Sep 90, 

311p IL/ENR/RE/EA-90/13 

Sponsored by lilinois Dept. of Energy and Natural Re- 

sources, Springfield. Office of Research and Planning. 


Current lilinois Pollution Control Board regulations pro- 
hibit physical cross-connection between public water 
supplies and any unsafe or questionable water supply, 
except as provided for in ‘specific conditions’ which 
may be adopted by the Illinois Environmental Protec- 
tion ~~ J (IEPA). The IEPA proposal which initiated 
the R87-37 rulemaking is intended to fulfill an agree- 
ment between the Agency and the Joint Committee on 
Administrative Rules under which IEPA is to propose 
rules to the Board and repeal its own rules which are 
on the form of Technical Policy Statements once the 
Board rules are in place. The purpose of cross-con- 
nection regulations and programs is to prevent back- 
flow of pollutants or contaminants into the potable 
water supply. A risk assessment was performed which 
consisted of classification and evaluation of the avail- 
able documented backflow incidents. Costs and bene- 
fits of the proposed regulations were evaluated for 
each of the following broad categories of water uses: 
single family, residential dwellings, industrial; institu- 
bo and commercial establishments; and fire safety 
systems. 


103,956 
PB91-109835/GAR PC A02/MF A02 
Health Effects Research Lab., Cincinnati, OH. 
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of 3-Chioro-4-(Dichioromethyl)-5-Hy- 
crop )-Furanone from Water Samples on 
XAD _-——mnemaaens of Chiorine on its Muta- 


journal article. 

K. M. Schenck, J. R. Meler, H. P. ys ie and F. 
C. Kopfler. 1990, 7p EPA/600/J-90 

Pub. in Environmental Science ran Techaplogy, v24 
n6 p863-867 Jun 90. Prepared in cooperation with Abo 
Akademi, Turku (Finland). 


The recovery of 3-chloro-4-(dichloromethyl)-5-hy- 
droxy-2(5H)-furanone (MX) from granular activated 
carbon (GAC)/distilled water by adsorption on XAD-8 
resin was approximately 3-fold greater than on XAD-2 
resin. When chlorine was added at levels —— from 
0-3 mg/L, the percent of MX recovered by ad- 
sorption decreased as the concentration of chlorine in- 
creased. Using concentrations of MX which all 
direct measurement of its mutagenicity, a ti 
pendent decrease in mutagenicity was observed, 
which was enhanced by the presence of chlorine. The 
concentration of MX as determined by UV absorbance 
also decreased in the presence of chlorine, at a rate 
which increased with increasing chlorine concentra- 
tion. These results suggest that the level of MX 
present in tap water is dependent not only on the 
amount of MX produced by the chlorination of humic 
substances and other precursors but also on the rate 
of degradation with residual chlorine. 


103,957 

PBS1-109850/GAR +" A03/MF A03 
Acurex Corp., a hae Park, N 

Formation of Chlorinated rganics during Solid 
Waste Combustion 

Journal article. 


B. K. Gullett, K. R. Bruce, and L. O. Beach. c1990, 
14p EPA/600/J-90/147 

Contract EPA-68-02-4701 

Pub. in Waste Management and Research 8, p203- 
214 1990. Sponsored by Environmental Protection 
Agency, Research Triangle Park, NC. Air and Energy 
Engineering Research Lab. 


The paper gives results of an examination of the for- 
mation mechanisms of polychlorinated dibenzo-p- 
dioxin (PCDD) and polychlorinated dibenzofuran 
(PCDF) and their precursors in a laboratory reactor. 
Both homogeneous and heterogeneous reactions 
were studied between 200 and C with HCl, Ci2, 
and phenol as reactants in a simulated flue gas. Analy- 
sis of the reactor effluent showed that h jeneous 
phase production of chlorophenols, potential precur- 
sors to PCDD and PCDF, was related to HCi concen- 
pay reaching a maximum formation level at around 


103,958 

PBS1-109876/GAR PC A01/MF AO1 
Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction Engineering Lab. 

Efficacy of beta-Glucuronidase Assay for Identifi- 
cation of ‘Escherichia coli’ by the Defined-Sub- 
strate Technology. 

Journal article. 


E. W. Rice, M. J. Allen, and S. C. Edberg. c1990, 5p 
EPA/600/J-90/149 

Pub. in Applied and Environmental Microbiology, v56 
n5 p1203-1205 May 90. Prepared in cooperation with 
American Water Works Association Research Foun- 
dation, Denver, CO., and Yale Univ., New Haven, CT. 
Dept. of Lab. Medicine. 


In 1976, Kilian and Bulow described the association of 
B-Glucuronidase with the genus Escherichia (97% 
positive) and ested that a B-Glucuronidase assay 
would be a useful identification test. Since that report, 
papers about the sensitivity and specificity of this 
enzyme for the identification of Escherichia coli from 
Clinical sources, food, seawater, potabie-water sup- 
plies, and various environmental sources have ap- 
peared aby study was undertaken to determine the effi- 
orion specificity of the defined-substrate technolo- 
lucuronidase (Colilert) assay for the identifica- 
| Ae this species from fecal samples. A total of 460 
human, 105 cow, and 55 horse E. coli isolates were 
tested. Results showed 95.5% B-Glucuronidase-posi- 
tive isolates in 24 h and 99.5% positive after 28 h of 
incubation. Only one E. coli isolate was negative. 
There were no significant differences in the percent- 
age of B-Glucuronidase-positive isolates amo "9 the 
human or animal isolates. There were no non-E. coli 
isolates that were positive. All subjects carried B-Glu- 
curonidase-positive E. coli. (Copyright (c) 1990 Ameri- 
can Society for Microbiology.) 


103,959 
PB91-109884/GAR PC A03/MF A03 
Dow Chemical Co., Midland, MI. 
Evaluating lon Exchange for Removing Radium 
from Groundwater. 
2 Gen D. Clifford, a. Vijjeswar: 
ubramonian, lor i apu. 
pee 90, 12p EPA/600/J-90/150 
ared in cooperation with Houston Univ., TX. Dept. 
ivil and Environmental Engineering, and ‘Stone and 
Webster Engineering Corp., Houston, TX. Sponsored 
by Environmental Protection Agency, Cincinnati, OH. 
Risk Reduction Engineering Lab. 


The article focuses on the results of bench- and pilot- 
scale studies of ion exchange for radium re- 
moval from groundwater in Lemont, Ill. Batch and 
column studies indicated a very high resin selectivity 
for radium compared with common cations. Exhaus- 
tion-regeneration studies with a variety of resins 
showed that a standard gel-type strong-acid cation ex- 
changer is most suitable for radium removal in cyclic 
operation. Because the ion exchange softening proc- 
ess, operating to hardness breakthrough (300-360 bed 
volumes (BV)), removes radium but does not fully uti- 
lize the resin capacity, cyclic runs were made with 
resins exhausted to radium prt ae pn ugh (2,500-3,000 
BV) and regenerated with sodium and calcium salts. 
But because of poor radium regenerability of the ex- 
hausted resins, simultaneous breakthrough of radium 
and hardness occurred during the subsequent exhaus- 
tion run on the sodium cycle, and high radium leakage 
was observed on the calcium cycle. The sodium ion 
exchange softening process (operated to hardness 
breakthrough without regenerant reuse) continues to 
— an appropriate technology for the removal of 
radium. 


103,960 

PB91-110023/GAR PC A04/MF A04 
Jacobs Engineering Group, Inc., Pasadena, CA. 

Guides to Pollution Prevention: The Commercial 
Printing Industry. 

L. M. Brown. Aug 90, ~ ae EPA/625/7-90/008 
Contract EPA-68-02-4286 

See also PB91-110015 and PB90-256413. Sponsored 
by Environmental Protection Agency, Cincinnati, OH. 
Risk Reduction Engineering Lab. 


Commercial printers, who include lithographers, gra- 
vure printers, flexographers, and letterpress and 
screen printers, generate a variety of wastes during 
printing operations. The manual largely addresses the 
wastes and waste minimization options for offset |i- 
thographers. Waste that can be disposed of in trash 
include some waste paper; film; empty containers; 
used blankets; and damaged products and other 
items. The wastes result from image processing, plate 
making, proof making, printing, and finishing process- 
es. Another form of waste - wastewater - results from 
~% je processing, plate making, and printing process- 

quipment cleaning wastes and air emissions are 
other categories of waste. Much of the waste paper 
generated can be recycled 


103,961 

PB91-110031/GAR PC A24/MF A24 
Environmental Protection sgn, Cincinnati, OH. Risk 
Reduction me pik pe 

Proceedings: Unit States/Japan Conference on 
Sewage Treatment Tech (12th). Held in Cin- 
cinnati, Ohio on October 12-13, 1989. 

Aug 90, 554p EPA/600/9-90/036 


As part of joint interests in environmental protection 
between the United States and Japan, a conference 
has been held on Sewage Treatment Technology at 
intervals of 18 months to two years. The Twelfth 
ference was held in Cincinnati, Ohio, October 12-13, 
1989. During the Conference, papers related to toxics 
control in municipal wastewater, and sludge treatment 
and disposal were presented by both the Japanese 
and U.S. speakers. Additional presentations were 
made by the Japanese on sewage construction 
projects and innovative treatment including nutrient re- 
moval. The U.S. presented additional papers on aer- 
ation methods, pathogens and disinfection, and inno- 
vative treatment. 
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PB91-110346/GAR PC A17/MF A17 
National Ocean Service, Anchorage, AK. Ocean As- 
sessments Div. 
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Outer Continental Shelf Environmental Assess- 
ment Program. = Reports of Principal Investi- 


ors. Volume 
> 90, 393p  OCS/MMS-90/0074 
See also Volume 68, PB90-272337. Sponsored by 
Minerals Management Service, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 


Gators Trace contaminants in surface sediment of 

Bering Sea: a statistical review; Trace 
eienieamat in the greater St. George Basin: a statis- 
tical review; Mercury in Alaska marine surface sedi- 
ments: a review of the regional data; and Natural distri- 
bution and environmental background of trace heavy 
metals in Alaskan shelf and estuarine areas. 


103,963 

PBS1-111542/GAR PC A07/MF A07 

ee Water Resources Research Inst., Lexington. 
Modeling Mass Transport in Aquifers: The Distrib- 

uted Source Problem. 

Research rept. Jul 88-Jun 

= E. Serrano. Aug 90, 147p > RR- 176, USGS/G-1564- 


Son DI-14-08-0001-G-1564 
Geological Survey, Reston, VA. Water Resources Div. 


A new methodology to model the time and space evo- 
lution of groundwater variables in a system of ac- 
quifers when certain components of the model, such 
as the ae information, the boundary condi- 
tions, the magnitude and variability of the sources or 
physical parameters are uncertain and defined in sto- 
chastic terms. This facilitates a more realistic statisti- 
cal representation of groundwater flow and ground- 
water pollution forecasting for either the saturated or 
the unsaturated zone. The method is based on appli- 
cations of modern mathematics to the solution of the 
resulting stochastic transport equations. The proce- 
dure exhibits considerable advantages over the exist- 
ing stochastic modeling techniques. 


11/490-81888/GAR PC E07 
— Univ. (Germany, F.R.). Fachbereich 7 - Bio- 
logie. 
Gemeinsame mesophile Bi fermentation ge- 
loester, kolloidaler und partikulaerer Abwaesser 
und Abfaelle. Versorgungskonzept fuer einen 
Schiachthof mit oe aus regenerativen Res- 
sourcen. (Joint mesophilic biogas fermentation of 
dissolved, colloidal, and particulate waste water 
and solid wastes. Concept for supplying an abat- 
toir with oe from renewable resources). 
Cyeg (Dr.rer.nat, 

H. Luepkes. 26 Apr 89, 159p 
: German. 


The present study examines the possibilities for opti- 
mizing the mesophilic biogas fermentation of mixed 
substrates with a high solids content. The problem of 
converting a pollution load to biogas, while disposing 
of the solid production wastes and the waste water of 
an abattoir and supplying it with energy from renew- 
able resources, has been developed and solved using 
a trade-oriented, medium-sized abattoir and meat 
processing plant in Schortens/Jever as a model. The 


largely dissolved and colloidal, less particulate pollu- - 


tion load of the abattoir and meat-processing 
wastewater was homogeneously mixed with the liquid 
manure from a connected cattle fattening station. 
Thus, a fermentation substrate was available that was 
essentially protected against any discontinuity. The 
laboratory fermentation was carried out in two different 
reactor types. The agitated tank fermenter was used 
for examining fundamental questions concerning the 
degradability of the highly solids-charged substrate 
and certain substrate groups. The fermentation in the 
non-agitated hydraulic reactor served to optimize the 
fermentation performance. (ora). (Copyright (c) 1990 
by FIZ. Citation no. 90:081888.) 


103,965 

TIB/B90-81860/GAR PC E14 

me Univ. (Germany, F.R.). Inst. fuer Meers- 
unde. 

Zirkulation und Schadstoffumsatz in der Nordsee 

(ZISCH). Zwischenbericht. (Circulation and pollut- 

ant balance in the North Sea - the ZISCH project. 

Interim tae 

Apr 89, 1 

Contract BNET MFU 05765 

In German. 


The measurements provide a detailed picture of the 
North Sea pollution status, including hydrographic and 
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meteorological parameters. The = calculations of 
circulation and mass transport in the atmosphere and 
in water show a high variability in the pollution status, 
which is assumed to be a function of weather and cli- 
a Se) (Copyright (c) 1990 by FIZ. Citation no. 


118/800-81914/GAR PC E07 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Hamburg (Germany, F.R.). 

pay mg = ten gee ye te cece in 


(Settling velocity mt of mud flocs in 
the river Ems, comparison with measurements in 
the river Elbe). 

M. Schulze, W. Puls, and H. Kuehl. 1989, 26p Rept 
no. GKSS-89/E/60 

In German. With 13 figs., 1 tab. 


In the region of brackish water in the Ems-estuary near 
the village of Gandersum, the settling velocity of mud 
flocs was measured during the tidal cycle. The settling 
velocity was found to be approximately proportional to 
the concentration of suspended matter. The data had 
no correlation between the settling velocity and the 
water salinity. The settling velocity of flocs in the Elbe-, 
Weser-, and Thames-estuary is pram md lower com- 
pared to the settling velocity of mud flocs in the Ems- 
estuary. (orig./HK). (Copyright (c): 1990 by FIZ. Citation 
no. 90:081914.) 
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DE90014883/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Annual environmental on report of the 


pt. 
. Schleimer. Jun 89, ys LBL-27170 
phe AC03-76SF000 
Sponsored by comet of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The Environmental en ram of the Law- 
rence Berkeley Laboratory (LBL) is described. Data for 
1988 are presented and general trends are discussed. 
In order to establish whether LBL research activities 
produced any impact on the population surrounding 
the laboratory, a program of environmental air and 
water sampling and continuous radiation monitoring 
was Carried on throughout the year. For 1988, as in the 
previous several years, dose equivalents attributable 
to LBL radiological operations were a small fraction of 
both the relevant radiation protection guidelines (RPG) 
and of the natural radiation background. 16 refs., 7 
figs., 21 tabs. 


103,968 

DE90016026/GAR 

Oak Ridge ye Lab., TN. 
SamTrack: A La tracking system for environ- 
mental monit ~; 

B. M. Horwedel. 1 9p CONF-9002111-2 

Contract ACO5-840R21400 

Data analysis and interpretation for environmental sur- 
veillance conference, Lexington, KY (USA), 5-7 Feb 
mee by Department of Energy, Washing- 
ton, 

a. of this document are illegible in microfiche 
pr 


The Environmental Monitoring and Compliance Sec- 
tion (EMC) is responsible for the development and im- 
plementation of an environmental program to ensure 
compliance with all federal, state, and Department of 
Energy requirements for the prevention, control, and 
abatement of environmental pollution, monitor the 
adequacy of containment and effluent controls, and 
assess impacts of releases from ORNL facilities on the 
environment. Each month over 1000 samples of air, 
water, — and vegetation are collected and ana- 
lyzed for contamination. A sample tracking system 
(SamTrack) = neh enn to automate book- 
—— neration procedures required by 
EMC. — es it possible for EMC to monitor 
individual pean from the time of submission to Ana- 
lytical Chemistry Division (ACD) through the electronic 


PC A02/MF A01 
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transfer of analytical results. a dynamically 


aie and future modifications that would improve the 
implementation of SamTrack. 4 figs. 


103,969 
DE90016486/GAR PC A03/MF A01 
Los Alamos National Lab., 

Analysis of contaminant a at different ex- 


. P. Springer, B. D. Newman, T. B. Stauffer, C. A. 
Antworth, and W. G. Macintyre. 1990, 31p LA-UR- 
90-2843, CONF-9010186-1 
Contract W-7405-ENG-36 

HAZTECH international 1990 conference, Pittsburgh, 
PA (USA), 2 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Two experimental 
transport in saturat 


coaches were used to examine 


the effluent end. A total of three box and two column 
experiments were The method of mo- 
ments was used to analyze plume behavior in outeen ex- 
periments. Comparison between the experiments 
were made using the moments. For similar porous _ 
terials the same retardation was observed 

order of magnitude different in velocities. Data fom 
the one-dimensional column experiments were used to 


sults indicated that velocity information from the box 
experiment was needec in order to attain an adequate 
prediction of its response. 8 refs., 9 figs., 12 tabs. 


103,970 


DE90016687/GAR PC A03/MF A01 


sampling Glow Discharge Mass 
lon Trap Mass Spectrometry: Summary of pilot 
studies. Final report. 


oe rept. 
Wise, M. V. Buchanan, and M. R. Guerin. Mar 
90, 50p ORNL/TM-11538, CETHA-TE-CR-90029 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
-reesg Original copy available until stock is exhaust- 


Direct Sampling Mass Spectrometry (DSMS) tech- 
niques employing both Glow Discharge Mass Spec- 
trometry and lon Trap Mass Spectrometry are being 
developed to quantitatively determine preselected or- 
ganics in water, soil, and air samples at part per billion 
levels in less than five minutes. Direct sampling re- 
quires little or no sample preparation and no prior chro- 
matographic separation and is applicable to both vola- 
tile and semivolatile organics. 25 figs., 3 tabs. 


103,971 
DE90017277/GAR PC AO6/MF A01 
Department of Energy, New York. Environmental 
Measurements Lab. 
Semi-annual report of the ——— of wrobehes 4 
Operational , Health and 
sion, Quality Assessment tenn 
yy rept. 

Sanderson, and S. C. Scarpitta. 2 Jul 90, 101p 


EML-530 
Portions of this document are illegible in microfiche 
products. 


This report presents the results from the analysis of 
the 32nd set of environmental quality assessment 
samples (QAP XXXII) that were received on or before 
June 5, 1990. This Quality Assessment Program (QAP) 
is designed to test the quality of = environmental 
measurements being reported to the Department of 
Energy by its perenne Since 1976, real or synthetic 
environmental samples that have been prepared and 
thoroughly analyzed at the Environmental Measure- 
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ments Laboratory (EML) have been distributed at first 
quarterly and then semi-annually to these contractors. 
Their results, which are returned to EML within 90 
days, are compiled with EML’s results and are report- 
ed back to the participating contractors 30 days later. 
A summary of the reported results is available to the 
participants 3 days after the reporting deadline via a 
modem-telephone connection to the EML computer. 
This is the 39th report of this program. 


103,972 

DES$0017350/GAR PC A22/MF A03 
Brookhaven National Lab., Upton, NY. 

Action pian for the Tiger Team assessment report. 
30 Aug 90, 512p BNL-52256 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document contains responses and planned ac- 
tions that address the findings of the Tiger Team As- 
sessment of Brookhaven National Laboratory, June 
1990. In addition, the document contains descriptions 
of the management and organizational structure to be 
used in conducting planned actions, root causes for 
the problems identified in the findings, responses, 
planned actions, schedules and milestones for com- 
pleting planned actions, and, where known, costs as- 
sociated with planned actions. 


103,973 
DE90518685/GAR PC A10/MF A02 
Miljoestyrelsen, Copenhagen (Denmark). 

‘orurenede gasvaerksgrunde. Lossepladsprojek- 
tet. — gasworks’ grounds. The wast dump 


Cameos. C. Raad Petersen, C. Nielsen, O. 
Michaelsen, and J. Andersen. Nov 89, 224p NEI-DK- 
384, ISBN 87-7491-315-8 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The purpose of this report is to make a statement of 
the experience in pollution on gasworks-sites. The 
report states the investigation work carried out in Den- 
mark and moreover the report gives a description of 
the gasproduction and the pollution involved with gas- 
production. The report describes experiences of inves- 
tigations on the basis of a case at Odense Gasworks- 
sites in order to give a more specified description of 
the situation as to pollution of the soil and the diffusion 
of the pollution of the ground water. Description of soil 
samples, programmes and methods of analyses are 
discussed as an important part of the investigations. 
The best methods of investigation and analyses avail- 
able today are described for the most important and 
common kinds of contaminants. Recommendations 
for an analysis programme is given as well. On devel- 

gasworks-sites pollution with tar instance for can 
cause problems to the indoor climate. General state- 
ments and experiences from the Netherlands and 6 
Danish investigations are presented. On the basis of 
the results of the analyses a risk assessment is elabo- 
rated and accept criteria of the appliclation of the site 
in question is determned. Tools for risk assessment 
are described as well as experiences and examples of 
the accept criteria applied. Today a number of different 
remedial action technologies are available and they 
can be used for cleaning up gasworks-site. Foreign ex- 
periences of remedial action technologiea are sum- 
marised and finally two Danish remedial technologies 
are described. The two Danish technologies in ques- 
tion are wet oxidation and a semimobile treatment 
plant based on gas/liquid extraction. (author). 


103,974 

MIC-90-02368/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). 

Toward a common future: A report on sustainable 
development and its implications for Canada. 

M. Keating. c1989, 50p SSC-EN21-83/1989E, ISBN- 
0-662-17184-5 

Text in English and French (Bilingual). French ed. 90- 
02367/1. 


Canada was one of the first nations to begin a national 
debate on sustainable development through the Na- 
tional Task Force on Environment and Economy, 
launched in 1986 by the Canadian Council of Re- 
source and Environmental Ministers. This paper is a 

is of issues that have been in the public debate 
on the future of the environment. The first section ex- 
amines some of the major problems that must be dealt 
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with, including climate change and the greenhouse 
effect, the ozone layer, acid and toxic rain, nuclear 
winter, chemicals, waste and garbage, cutting the for- 
ests, polluting surface and groundwater, and the de- 
struction of habitat for other species. The second sec- 
tion describes some of the changes that will be 
needed to start moving toward sustainable develop- 
ment, such as making energy sustainable, improving 
waste management, saving wildiands and wildlife and 
population control. The implications of these changes 
for governments, business, public interest groups, 
education, and individual behaviour are also ad- 
dressed 


103,975 

MIC-90-02429/GAR PC E12/MF E01 
Environmental Advisory Council, Ottawa (Ontario). 
Reports of the first and second meetings of public 
interest groups with the Canadian Environmental 
Peery < ae 

Report 

c1978, 1 Bap ‘ISBN-0-662-10032-8 


For several years, the Council has been concerned 
about the effectiveness of public interest groups in in- 
creasing the awareness of Canadians to environmen- 
tal problems and issues. To examine this matter, 
Council decided to initiate a discussion with such 
groups. Representatives of some 30 environmental 
non-governmental organizations were invited to meet 
with members of Council in March 1977 and a similar 
and somewhat larger group met again in November 
1977. The first meeting provided an opportunity for 
Council to become better acquainted with the prob- 
lems and objectives of the public interest groups. The 
second meeting examined several specific environ- 
mental issues and continued the discussion of the re- 
sponsibility and effectiveness of public interest groups. 
This report contains summaries of both meetings. 


103,976 


MIC-90-02437/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). 

Development of the Canadian Environmental Pro- 
tection Act: Response to public input. 

c1987, 77p 

per ay English and French (Bilingual). French ed. 90- 


The purpose of this document is to outline the nature 
and extent of the consultation process which led to the 
drafting of the Act; to respond to the comments and 
suggestions contained in over 300 briefs submitted on 
the Draft Environmental Protection Act; and to address 
the proposals put forward at the National Consultation 
Meeting on the Draft Environmental Protection Act. 


103,977 
PB90-960102/GAR 
Congress, Washington, 
Energy Study Conference. 
Budget Summit Agreement: Environment and 
Energy Provisions. 

Special rept. 

M. McQueen. 1 Oct 90, 4p 

Paper copy available on subscription, U.S., Canada, 
and Mexico = $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available 
PB90-960199. 


Considerable confusion over the details developed the 
day after the Sept. 30 announcement of the $500 bil- 
lion, five-year deficit reduction agreement reached by 
the Bush administration and congressional leaders. 
But the confusion can’t last long, as Congress has until 
Friday to approve a budget resolution that incorpo- 
rates the agreement or once again face the prospect 
of massive cutbacks brought on by the Gramm- 
Rudman-Hollings deficit reduction law. Under the 
agreement, Congress is to pass by Friday a fiscal 1991 
budget resolution containing reconciliation instruc- 
tions--instructions to the committees that will make the 
necessary changes in laws to increase taxes and 
reduce entitlements. Those committees are to report 
the required legislation by Oct. 12. Once the budget 
resolution has n passed, the agreement calls for 
the passage of a second continuing resolution provid- 
ing appropriations and suspending sequestration until 
Oct. 19. The conference report on a reconciliation bill 
and conference reports on all appropriations are to be 
voted on by Oct. 19. 


Subscription 
DC. Environmental and 


103,978 
PB90-960112/GAR PC$20.00 


Congress, Washington, 
Energy Study Conference. 
Environmental, Energy and Natural Resources 
Status Report for the 101st Congress. 

Special rept. 

1 Nov 90, 30p 

Paper copy available on subscription, U.S., Canada, 
and Mexico pen $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) ‘eeelietibe 
PB90-960199 


Contents: Environmental, energy and natural re- 
sources status report for the 101st Congress; Aban- 
doned-mine fees passed in budget bill; Cleanup effort 
and NRC fees boosted; other measures stall; Strategic 
petroleum reserve to grow to 1 billion barrels; ‘Circle of 
poison’ provisions cut in farm bill conference; Con- 
= clears landmark oil spill liability legislation; Motor 
uels tax tops massive debt reduction measure; Bush 
plans to sign massive clean air bill; Global climate 
change bill passes at session end; Lots of conserva- 
tion provisions in farm bill; Tongass bill moves; | 

and owls remain stalemated; Major reform bills on 
parks, land fund and BLM wither; Coastal zone, Great 
Lakes, barrier bills beat deadline; Modified tuna bill 
clears Congress; Arizona, Alaska, Nevada wilderness 
bills approved; Bills passed on asbestos, transport, 
waste reduction; Bills passed on alternative power, 
low-income energy aid; Numerous money bills clear 
Congress at the last minute; EPA-to-Cabinet bill dies; 
DOD to fund environment research. 


DC. Environmental and 


103,979 

PB91-108696/GAR PC A06/MF A06 
National Oceanic and Atmospheric Administration, 
Washington, DC. Office of the Chief Scientist. 

NOAA Environmental Digest: Selected Environ- 
mental Indicators of the United States and the 
Global Environment. 

Final rept. 

|. C. Sheifer. Sep 90, 110p 


The National Oceanic and Atmospheric Administration 
(NOAA) is the Nation’s earth systems agency. NOAA 
has the responsibility and capability to monitor the 
United States and global environment. NOAA currently 
monitors a number of environmental parameters on a 

ional and global scale. The paper describes a 
NOAA report of these atmospheric, oceanic, and bio- 
logical indicators monitored by NOAA, the offices col- 
lecting and synthesizing the data, and the dissemina- 
tion products. 


103,980 

PB91-108977/GAR PC A05/MF A05 
Franklin Associates Ltd., Prairie Village, KS. 
Background Document on Clean Products Re- 
search and Implementation. 

Final rept. 

B. J. Sauer, R. G. Hunt, and M. A. Franklin. Oct 90, 
86p EPA/600/2-90/048 

Contract EPA-68-01-7310 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The background information on ‘clean products’ and 
clean product labelling programs in the United States 
and elsewhere is presented in the report. 


103,981 
PB91-110007/GAR PC A03/MF A03 
NATO Committee on the Challenges of Modern Socie- 
¥. Brussels (Belgium). 

ilot Study on International Information Exchange 
on Dioxins and Related Compounds. Listing of 
Laboratories with Expertise in the Analysis of 
Dioxins and Related Compounds. 
Final rept. rye 
F. W. Kutz, D. P. Bottimore, and E. W. Bretthauer. 
Aug 88, 47p NATO/CCMS-168, EPA/600/6-90/016 
Contract EPA-68-02-4254 
Prepared in cooperation with Versar, Inc., Springfield, 
VA. Sponsored by Environmental Protection Agency, 
Washington, DC. 


The Listing of Laboratories with Expertise in the Analy- 
sis of Dioxins and Related Compounds was prepared 
as a contribution to the Pilot Study on the International 
Information Exchange on Dioxins and Related Com- 
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pounds. The listing contains the names and addresses 
of 108 laboratories in nine nations that participated in 
the project. The listing also contains some descrip- 
tions of the matrices analyzed, quality assurance 
schemes used, and laboratory afflilations. The object 
of the compilation was to facilitate the exchange of in- 
formation on analytical methods and the capabilities of 
the laboratories for analysis of chlorinated dibenzo-p- 
dioxins, dibenzofurons, and related compounds. 


103,982 

PBS1-591970/GAR Subscription 
Environmental Protection Agency, Washington, DC 
Office of Enforcement. 

U.S. Environmental Protection Agency Civil En- 
forcement Docket (1972 - Present) (for Microcom- 


ata file. 
1990, 2 diskettes 
System: IBM; DOS 2.0 or greater operating system, 
640K. This subscription is also available in paper copy, 
order number PB91-921700. 
The datafile is contained on two 1.2M, 5 1/4 inch dis- 
kettes, high density. File format: ASCII. Available on 
subscription, U.S., Canada and Mexico price $320.00/ 
year; price for others $640.00/year. Issued quarterly. 
Also available individually, order number PB91- 
591971, price DO2. 


The Enforcement Docket is the U.S. Environmental 
Protection Agency’s system for tracking civil judicial 
cases filed on the len weg s behalf by the Department 
of Justice. The Docket contains bicguation on filed 
civil cases from 1972 to present. The iformation con- 
tained in the Docket can be grouped into Case Infor- 
mation, Facility Information and Defendant Informa- 
tion. Case Information contains data on a case such as 
case name, data filed, date concluded, laws/sections 
violated, and penalty information. Facility information 
contains data related to the facility including a com- 
plete address and EPA ID number. Finally, there are a 
list of all the defendants associated with the case. 


103,983 

PB91-921700/GAR Subscriptions 

Environmental Protection Agency, Washington, DC. 

Office of Enforcement. 

Environmental Protection Agency Civil Enforce- 

ment Docket. 

Quarterly rept. 

M. J. Miller. 30 Sep 90, Open series. 

Available on subscription, U.S., Canada, and Mexico 

price $230/yr price for others $460/yr. Individual 

issues are available at price code E17. This subscrip- 

he "gs available on Diskett, order number PB91- 
1970. 


The Enforcement Docket is the U.S. Environmental 
Protection Agency’s system for tracking civil judicial 
cases filed on the os oe s behalf by the Department 
of Justice. The Docket contains information on filed 
civil cases from 1972 to the end of October 1990. The 
information contained in the Docket can be bp 
into case information, facility information and defen- 
dent information. Case information contains data on a 
case such a s case name, data filed, date concluded, 
laws/sections violated, and penalty information. Facili- 
ty information contains data related to the facility in- 
cluding a complete address and EPA ID number. Final- 
+ eee are a list of all the defendants associated with 
case. 


103,984 
TIB/B90-81900/GAR PC E17 
Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). Pro- 
jekttraeger Umwelt- und Klimaforschung. 

me vorliegender , zur 
Bewertung und Aggregation von Informationen im 
Rahmen von Umweltveriraeglichkeitspruefungen. 
Schiussbericht. rene to ya of methodical approach- 
es to the a a of inf informa- 
tion elated te onde to pon ton impact assessments. 
Final report). 
B. Rauschelbach, C. Grueger, J. Grueger, H. Hanke, 
- H.J. Schemel. 1990, 276p Rept no. GSF-BPT-1/ 


Contract BMFT O7UVP01 
In German. With 278 refs., 18 tabs., 38 figs. 


(1) The development of the Environmental Impact As- 
sessment (EIA) and its research (EIR) is characterized 
by uncertainties with regards to its contents and meth- 
odics. There are various perceptions of its functions, 
conditions and procedures. There are indeed several 
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EiR-conceptions, modell-EIRs and EIR-methodics; 
systematic analyses of ElRs with regard to their con- 
tents and methodics are, however, seldom. (2) The 
analysis has the aim of identifying methodical prob- 
lems in the ElA-related assessment of ecological ef- 
fects and to demonstrate the required amount of re- 
search and development. (3) For that purpose - actual 
methodical approaches for the aggregation of informa- 
tion in ElRs are categorized and described, - criteria for 
the analysis of ElRs and their methodics are devel- 
oped, methodical approaches within EIRs are ana- 
lysed. (4) It has been shown that there is a broad spec- 
trum of contents and methodics for the aggregation of 
information within ElRs. There is, of course, some 
agreement as to the subjects to be treated within an 
EIA. The discrepancies with regard to content and 
methodics are, however, so great that the acceptance 
of an EIA is hindered. (5) From this, the requirement for 
further research and development concerning meth- 
ods for the aggregation of information, ElA-terminolo- 
gy, information profiles, prognoses and assessment 
problems is defined. (orig.). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081900.) 


103,985 


TIB/B90-82019/GAR PC E07 
Freie Univ. Berlin (Germany, F.R.). Forschungsstelle 
fuer Umweltpolitik. 

Umweltberichterstattung in statistischen Jahrbue- 
chern. Ein internationaler Vergleich. (Environmen- 
tal coverage in statistical yearbooks. An interna- 
tional comparison). 

J. Lamm, and M. Schneller. Feb 88, 25p Rept no. 
FFU-rep-88-3 

In German. 


The coverage given by statistical yearbooks to the en- 
vironment permits no inference to the environmental 
policy of the country concerned. In Poland, for in- 
stance, the detailed and comprehensive environmen- 
tal statistics of the yearbook are clearly in contrast to 
the obviously inadequate environmental policy prevail- 
ing. But one conclusion can safely be drawn from this 
investigation: The change of paradigms in recording 
the social reality of an industrialized country takes 
place in official statistical records with a long time-lag. 
The national balance-sheet of achievements still is 
predominantly a balance-sheet of economic achieve- 
ment. In the categorial structure of overall national re- 
cording of reality, the ecological reverse of the medal 
still largely represents a no-man’s-land. (orig./HSCH). 
(Copyright (c) 1990 by FIZ. Citation no. 90:082019.) 


103,986 
TIB/B90-82054/GAR PC$52.00 


Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, R. ). 


”" hL ait. 





g. Buerokratische 
pena oder Chance fuer die Umwelt. (Environ- 
mental impact statement. Bureaucratic hurdle or 
chance for the environment). 

H.J. Zech, and H. Blume. 1989, 364p Rept no. ISBN 
3-923704-04-6 

In German. Annual meeting 1989 of Arbeitsgemeins- 
chaft Fortbildung im Umweltschutz, Karlsruhe (Germa- 
ny, F.R.), 18-19 Oct 1989. 


In October 1989, environmental impact statements 
were discussed in numerous papers presented at the 
annual meeting on advanced environmental training at 
Karlsruhe. Legal aspects were dealt with by papers on 
the development of this new environmental tool, the 
environmental impact statement law of the Federal 
Republic of Germany, and the practical application of 
environmental impact statement regulations. Problems 
of the forecasting and evaluation of environmental im- 
pacts were dealt with by papers on environmental ef- 
fects on nature and landscapes, flora and fauna, soils 
and the communicating media air and water. Practical 
support and promotion were discussed dealing with 
simple methods such as guidelines and check lists, 
EDP uses and limits with regard to environmental 
impact statements, and services. Practical examples 
comprised the Karlsruhe refuse-fueled power plant, 
and the Kehli industrial waste incineration plant. 
fdaack 3 Des (c) 1990 by FIZ. Citation no. 
90:082054.) 
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103,987 

PB91-104927/GAR PC A23/MF A23 
Office of Technology Assessment, Washington, DC. 
Health Care in Rural America. 

Sep 90, 536p OTA-H-434 

Also available from Supt. of Docs. 


The report is about access of people in rural America 
to basic health care services. The report focuses on 
trends in the availability of primary and acute health 
care in rural areas and factors affecting those trends. 
Sections of the report focus on: An Overview of Rural 
Populations and Health Programs; Availability of Rural 
Health Services; Availability of Rural Health Personnel; 
and Two Examples of Specific Services: Maternal and 
Infant Health Services in Rural Areas; and Rural 
Mental Health Care. 


Health Care Assessment & Quality 
Assurance 


103,988 

PB91-106369/GAR PC A09/MF AOS 
Office of the Assistant evi A for Planning and 
Evaluation gee). Washington, DC. Office of i 
Services Po! 

National erence on Home Care : Issues 
and Accountability. Held in Washington, DC. on 
June 1-2, 1988. 

Jun 88, 196p ASPE/SSP-88-003 

Portions of this document are not fully legible. 


To better understand the actual nature of om prob- 
lems in home care and the difficulties that home care 
agencies and State officials face in assuring quality of 
care, the Division of Disability, Aging and Long-Term 
Care Policy sponsored a practitioners conference on 
quality assurance in home care. The conference in- 
cluded researchers and Federal and State regulatory 
officials and emphasized the experience of practition- 
ers in the field. The package, which was given to the 
conference participants, includes papers describing 
home care issues such as: measuring quality; empow- 
ering consumers; post-acute care; recruitment and 
training ; State and local rams; certification and 
accreditation; and special n 
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103,989 
PB91-106336/GAR PC A04/MF A04 
Urban Inst., Washington, DC. 

Effects of Medicare’s | Prospective Pay- 
—_ System (PPS) on Disabled Medicare Benefici- 


Final rept. 

K. Liu, and K. G. Manton. Feb 88, 70p ASPE/SSP- 

87-002 

Prepared in cooperation with Duke Univ., Durham, NC. 

Sponsored by Office of the Assistant "Secretary for 

— and Evaluation (HHS), Washington, DC. 
Social Services Policy. 


The purpose of the study was to determine how the 
Prospective Payment System (PPS) has affected the 
patterns of care received by Medicare beneficiaries 
with chronic disabling conditions. The study used the 

1982-84 National Long-Term Care Survey to provide 
an empirical analysis of differences in the utilization 
pattern of hospital, skilled nursing facility and home 
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health services under Medicare, before and after the 
ition of PPS. Findings indicate that there 
were overall reductions in hospital lengths of stay after 
PPS, although the reductions were not uniform and ap- 
to be concentrated in subgroups of the dis- 
abled population. Importantly, the most disabled sub- 
group showed no change in length of stay. Virtually no 
changes were cheers in post-PPS Medicare skilled 
nursing facility use although one would have hypoth- 
esized an increase. There was an overall increase in 
post-PPS home health utilization. No differences were 
observed in overall readmission or mortality rates pre- 
and post-PPS. 


Health Care Utilization 


103,990 
PBS 1-106906/GAR PC A06/MF A06 
Mathematica Policy Research, Inc., Washington, DC. 


Biue Cross and Biue Shield of Arizona Medicare 
Physician PPO Demonstration Status Report. 
Status rept. 

L. Nelson, G. Swearingen, M. Sing, and E. Quinn. 8 
Aug 90, 110p 

Contract HCFA-500-87-0028 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. Office of Research and Demonstra- 
tions. 


The report provides a detailed description of the Medi- 
Preferred Provider + anization (PPO) developed 
Blue Cross and Blue Shield of Arizona (BCBS/AZ) 
and describes its early operational experience. The de- 
scription includes an overview of BCBS/AZ and its 
market area, its history, its experience with the PPO 
concept in the private sector, and its reasons for devel- 
oping a Medigap PPO. The report also examines the 
following major topics; design of the benefit package, 
marketing approaches, the criteria and process for se- 
lecting network providers, utilization management pro- 
cedures, and quality assurance procedures. 


103,991 

PBS1-106930/GAR PC A05/MF A05 

Somunehinn Oden on —_ iving and the Risk of 
imi P a o' 

: Seation Caregiving 

S. Newman, w Fics, and R. Struyk. Jun 87, 79p 

ASPE/SSP-85-08 

Contract ASPE-85ASPE158 

Sponsored by Office of the Assistant Secretary for 

Gunedioum and Evaluation (HHS), Washington, DC. 

Social Services Policy. 


The study explores whether informally or formally pro- 
vided long-term care services reduce the risk of institu- 
tionalization among the impaired elderly and the 
nature of the relationship between support and risk. 
Data principally came from the 1982 National Long- 

Term Care Survey (NLTCS) with supplementary data 
from the 1984 NLTCS and the National American 
Housing Survey. Five specific hypotheses are tested: 
main effects, buffering effects, supplementation ef- 
fects of formal support, facilitating effects of the hous- 
ing environment, and intervening effects. In general, 
the analyses do not confirm the notion that informal 
and formal support play important roles as predictors 
of institutional risk. However, while the effectiveness of 
informal caregiving does not seem to be facilitated by 
housing or locational features, some of these at- 
tributes do play a significant role in the efficancy of 
formal, paid care. 


Health Education & Manpower 
Training 


103,992 

PB91-105155/GAR PC AO5/MF A05 
Bureau of Health Professions, Rockville, MD. Div. of 
Nursing. 

ee ae eeeeeee 2S Se Baety 66 Hyped Sor 
Nurse Adva Trained Specialties. 

Final rept. 

Aug 90, 78p 


The study was carried out in response to a request 
contained in The Senate Appropriation Committee 
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report on the Department of Health and Human Serv- 
ices’ fiscal year 89 it. The Committee requested 
a study on the projected manpower needs for the vari- 
ous nursing advanced trained specialties, such as 
nurse midwives and nurse anesthetists. The study in- 
cluded projected needs for the next 10 to 20 years and 
quntified the future manpower objectives of the sever- 
al nurse education program. Chapters discuss: study 
methodology; current status of advanced trained spe- 
cialities in nursing; and the future supply of and re- 
quirements for advanced trained specialty nurses. 


Health-Related Costs 


103,993 

PB91-105973/GAR PC A10/MF A10 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and Demonstrations. 

Health Care Financing Review Summer 1990, 
Volume 11, Number 4. 

Aug 90, 218p HCFA/PUB-03298 

= available from Supt. of Docs. See also PB90- 
258153. 


The Review is published quarterly. The August 1990 
issue contains National health expenditures, 1988 by 
the Office of National Cost Estimates; Revisions to the 
National Health Accounts and methodo and the 
following articles: Findings from the Medicaid Competi- 
tion Demonstrations: A guide for States; A reassess- 
ment of hospital product and productivity changes 
over time; Setting capitations for Medicaid: A case 
study; Cost and volume trends in health care facility 
construction; Comparing case-mix systems for nursing 
home payment; Iliness-episode approach: Costs and 
benefits of medigap insurance; Volume and intensity of 
Medicare physicians’ services: An overview; Hospital 
outpatient services under Medicare, 1987; Health ex- 
penditures in major industrialized countries, 1960-87. 


103,994 

PB91-106351/GAR PC A03/MF A03 
Urban Inst., Bar aes alt DC. 

Effect of Nursing on Medicaid E: — 
K. Liu, and K. G. Manton. = 38, 28p ASPE/ 

87-004 

Grant DHHS-87ASPE185A 

Prepared in cooperation with Duke Univ., Durham, NC. 


Center for Demographic Studies. Sponsored by Office 
of the Assistant Secretary for Planning and Evaluation 
(HHS), Washington, DC., and Health Care Financing 
Administration, Washington, DC. 


The paper presents results of a descriptive analysis of 
the effects of nursing home use on Medicaid = 
status. Data from the 1982 and 1984 National Long- 
Term Care Surveys were used to ‘track’ a cohort of 
disabled elderly persons residing in the community in 
1982 over the following two years. While 12 percent of 
the cohort spent some time in nursing homes between 
1982 and 1984, about 40 percent were for short stays. 
In contrast to persons who did not use nursing homes, 
persons who entered nursing homes had a four- to 
five-fold risk of spending down to Medicaid eligibility. 
Implications of these results for long-term care re- 
search and policies are discussed. 


103,995 

PBS1-106898/GAR PC A14/MF A14 
paved speed ag An Shieid reaneene —— IL. 
impact o re’s Pro e Payment 
System and Private Sector Initiatives: Blue Cross 
and Blue Shield Plan Experience, 1980-1987. 

Final rept. 

R. M. Scheffler, T. W. Hu, S. D. Sullivan, D. A. 
Gurnick, and J. O. Gibbs. Dec 89, 306p 

Grant HCFA-15-C-98757/5-01 

See also PB88-248604. Prepared in cooperation with 
California Univ., Berkeley. Sponsored by Health Care 
Financing Administration, Baltimore, MD. Office of Re- 
search and Demonstrations. 


The study analyzes the a oow of Medicare’s Prospec- 
tive Payment System (PPS) on utilization and —_ 
ments for inpatient and outpatient hospital servi 

covered by Blue Cross and Blue Shield (BCBS) Plans. 
It examines the effects of cost control efforts undertak- 
en by the Plans, in particular the development of 
health maintenance organizations (HMOs) and pre- 
ferred provider. organizations (PPOs). The research 
analyzed quarterly data on 65 Plans over an 8 year 


time period (1980-1987). The study found that PPS 
was negatively related to BCBS hospital admissions 
per member and payments per member. Apparently 
hospitals did not discriminate between patients by 
payer, possibly because of favorable PPS rates in the 
period. However, PPS was positively related to aver- 
age length of stay. BCBS cost control efforts (e.g., 

preadmission review) are also associated with reduced 
inpatient payment per member. The study analyzed 
the growth of HMOs and PPOs. It finds that PPOs have 
a statistically significant, negative impact on Plan ad- 
missions per member and inpatient payments per 
member while HMO enroliment share is positively re- 
lated to Plan admissions per member but has no statis- 
tically significant effect on total payments per member. 


103,996 


PB91-106922/GAR PC A03/MF A03 
ose Univ., Durham, NC. Center for Demographic 


ies. 

Medicaid Spenddown in Nursing Homes and the 
Community. 

K. Liu, P. Doty, and K. Manton. Mar 89, 34p ASPE/ 
SSP-88-001 

Sponsored by Office of the Assistant Secretary for 
Planning and Evaluation (HHS), Washington, DC. 
Office of Social Services Policy. 


The paper employs information from nationally repre- 
sentative surveys to examine the incidence and 
causes of Medicaid spenddown among disabled elder- 
ly persons. About 10 percent of nursing home dis- 
charges experience ‘asset spenddown,’ the process of 
converting from private pay to Medicaid. In contrast, 
over 50 percent of nursing home patients remain pri- 
vate pay throughout their stays. The incidence of 

eperiiionn to Medicaid in the community is greater 
than the incidence of spenddown in nursing homes, 
and appears to be more strongly related to medical 
care costs than community-based long-term care 
costs. Implications of findings for health care policies 
are discussed. 


103,997 


PB91-106948/GAR PC A07/MF A07 
Wisconsin Univ.-Madison. Inst. for Research on Pover- 


ty. 
Systematic Comparison of Community Care Dem- 
onstrations. Special Report Series. 

Special rept. series. 

P. Kemper, R. Applebaum, and M. Harrigan. Jun 87, 
134p SR-SER-45, ASPE/SSP-86-04 

Sponsored by Office of the Assistant Secretary for 
Planning and Evaluation (HHS), Washington, DC. 
Office of Social Services Policy. 


Concern about inappropriate nursing home placement 
and rising long-term care costs led to a series of gov- 
ernment-financed demonstrations to study whether 
substituting care at home for care in nursing homes 
could reduce costs and improve the quality of life for 
the frail elderly. Based on the evaluation of these dem- 
onstrations, the report concludes that expanding 
public financing of community services beyond what 
already exists under the current system does not 
reduce costs. Small nursing home cost reductions are 
more than offset by increased costs of providing ex- 
panded community services to those who would not 
enter nursing homes even without the expanded serv- 
ices. Although they do not reduce costs, expanded 
community services appear to make people better off. 
Moreover, the expanded services do not appear to 
cause substantial reductions in care by family and 
friends. The research and policy debate should move 
beyond the question of whether expanded public fi- 
nancing of community care will reduce costs to the 
problems of how much community care society is will- 
ing to pay for, who should receive it, and how it can be 
delivered efficiently. 


Health Resources 


103,998 


PB91-106344/GAR PC A03/MF A03 
Office of the Assistant Secretary for Planning and 
Evaluation (HHS), Washington, DC. Office of ial 
Services Policy. 
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Long-Term Care in International 
P. Doty. 1988, 13p ASPE/SSP-87-003 


The findings of a study of long-term care policies in 18 
countries are reported in the article, which appeared in 
the 1988 Annual Supplement of the Health Care Fi- 
nancing Review. Initial data were collected by a ques- 
tionnaire survey under the auspices of the Internation- 
al Social Security Association (ISSA). These data were 
supplemented by published documents and govern- 
ment statistics obtained while researching long-term 
care for the ISSA, and, subsequently, for the Organiza- 
tion for Economic Cooperation and Development. The 
principal focus is a cross-national i of insti- 
tutionalization rates for the elderly. Differences in use 
rates for medically oriented facilities are less than 
those for nonmedical residential long-term care facili- 
ties. Only a small amount of variation is related to de- 
mographic differences, such as older or more female 
elderly populations in those countries with higher insti- 
tutionalization rates. Included also is a description of 
the modes of financing long-term care. 


Health Services 


103,999 


PB91-104570/GAR PC A05/MF A05 
Kentucky Univ., Lexington. Coll. of Nursing. 
Innovative Approach to Health Care for the Home- 
less/Very Poor: A Nurse Managed Clinic. 

Final rept. for 1 Oct 86-30 Apr 90. 

M. Stanhope. 21 Sep 90, 78p 

Contract PHS-240-86-0082 

Sponsored by Bureau of Health Professions, Rockville, 
MD. Div. of Nursing. 


The purpose of the contract was to develop, imple- 
ment, and evaluate a nursing practice arrangement in 
the community. A survey of findings to date and pro- 
files of the homeless/very poor population of Lexing- 
ton, Kentucky and the nurse managed clinic are pre- 
sented. The health needs and health status of these 
population groups are selectively compared to other 
homeless groups and the total population of the United 
States. A profile of the clinic services during the project 
demonstration focuses on program development and 
implementation. The contributions of nursing to the 
health status of the population served are discussed, 
and the administrative organization of the clinic is de- 
scribed. Finally, the clinic costs are analyzed and com- 
pared to an alternative health care option. 


104,000 


PB91-106708/GAR PC A07/MF A07 
Office of Technology Assessment, Washington, DC. 
Children’s Dental Services Under the Medicaid 
Program. 

Background paper. 

Sep 90, 132p OTA-BP-H-78 

Also available from Supt. of Docs. 


Concerned about the oral health of children eligible for 
Medicaid, the House Committee on Energy and Com- 
merce and its Subcommittee on Health and the Envi- 
ronment requested the Office of Technology Assess- 
ment (OTA) to determine whether children eligible for 
Medicaid are provided at least a minimum level of 
dental care. The study compares the dental manuals 
of seven State Medicaid programs with a set of ‘basic’ 
dental services (which comprise shared components 
of various well-accepted dental guidelines) to see if 
States allow these particular services. In addition, OTA 
surveyed practicing dentists in each of these seven 
States to see if dentists provide these ‘basic’ services 
to children under the Medicaid program in their State 
and, if not, what problems they encountered in trying to 
provide them. 
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PB91-107987/GAR PC A03/MF A03 
National Inst. for Prien e mes Safety and Health, Cin- 
cinnati, OH. Div. of Physical Sciences and E: oe 
In-Depth Survey Report: Control T for 
Small Business: Evaluation of a Flexible Duct Ven- 
tilation System for Radiator Repair, at A-1 Radia- 
tor, Reno, Nevada. 

J. W. Sheehy, T. C. , R. M. Hall, and R. M. 
Meier. Feb 90, 35p E' 172-11A 


An engineering control evaluation was conducted at a 
radiator oo shop which operated at a very high level 
of production shop had the potential for high ex- 
posures to lead (7439921) because of the high volume 
of work, the number of radiator an stations, and re- 
pairs to radiators for mini uipment. Local ex- 
haust lation which utiliz Saiustable arm ele- 
phant trunk exhaust hoods had been installed 18 
months prior to the visit. The 
to evaluate the effectiveness of the 
tilation (LEV) system to control lead exposures during 
work operations. Time weighted average personal ex- 
res for lead were at or below the OSHA permissi- 
ble exposure level for ten of 15 mechanics during a 
high level of production. The trunk ventilation 
system was capable of controlling lead fumes while 
shop were open, except at one tank in a corner. 
Work practices were found to be a source of excessive 
lead e: re. Emissions from a worker’s own solder- 
ing from soldering activity upwind of the worker 
were a major source of lead exposure. Collapse of 
flexible ms of ducts could reduce exhaust 
volume. Dampers also showed a tendency to close 
automatically. 


104,002 

PB91-110759/GAR PC A03/MF A03 
Bureau of Mines, Albany, OR. Albany Research 
Center. 
M. — ics in Electric Arc Furnace 
Steelmaking 


Hy ows of investiga itions/ 1990. 
~~ 1900.2 ap BUMINES-RI-9320 
Library oa Congase catalog card no. 90-2098. 


The Bureau of Mines is conducting an on going re- 
search project to better understand the phenomena in- 

electric arcs utilized in electric furnace 
steelmaking. With a better dean nen of the physi- 
cal and electrical characteristics , dynamic or 
predictive control may be ponsitte: A mathematical 
model is presented but not solved, and the system of 
coupled tions Characteristic 94 
eters are used to determine relative importance. A 
sultant simplified system is identified and directions for 
further study indicated towards control. 
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104,003 

DE90014080/GAR 

CeramPhysics, Inc., Westerville, OH. 
Miniature ine 


sensing 
report, April 30, y 1090-July 31, 1990. 
Progress ri a 
R. W. Arenz. 31 Jul 90, 8p DOE/CE/15401-T8 


Soeeied aun tanaiuaese f Ei Washingt 

of Energy, ington, DC. 
Portions of this document are illegible in microfiche 
pr . 


PC A02/MF A01 


104,005 


ee the final report. 2 figs. 


104,004 

DE90015714/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

intrinsic (.) reference standards. 

R. P. Reed. 1990, 12p SAND-89-2877C, CONF- 
9008134-2 

Contract AC04-76DP00789 

1990 national neat of standards laboratories 


ington, 
Portions of this document are illegible in microfiche 
products. 


The term “intrinsic” refers to that is inher. 
ent in the nature of a thing. With to 
references, it usually concerns a characteristic - 


bration. Ideally, intrinsic references are not subject to 
calibration as they represent quantities that are exact 
by definition. It is sometimes asserted, for example, 
that such references do not require calibration tracea- 
bility to a national laboratory. But, it must not be casu- 
fy Cee Se 2 een ere 
class of natural phenomenon does, i in fact, necessarily 
impose the standardized value on a calibration sub- 
ject. This paper considers some of the problems asso- 
ciated with the practical use of so-called intrinsic 
standard references in industrial measurement prac 

tice. In particular, distinctions between validation, qual 
ification, and calibration are discussed in relation to in- 
trinsic reference standards and measurement quality 
assurance. 13 refs. 


104,005 
DE90015716/GAR PC A03/MF A01 
Sandia National Labs., a NM. 


raceal revisited). 
R. P. Reed. 1990, Bp SAND 99-28 78C, CONF- 
9008134-1 
Contract AC04-76DP00789 

1990 national conference of standards laboratories 
(NCSL) symposium and workshop, bey Saniiben DC 
(USA), 19-23 Aug 1990. Sponsored Neen ot of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The ancient a symbol of the golden calf has 
become a present day metaphor for a tangible but spe- 
cious object that diverts the attention from an intangi- 
ble, authentic, and crucial entity that it purports to rep- 
resent. Peter Stein, measurement guru, for several 
years (1962 et seq.) has noted that calibration tracea- 
bility has taken on the character of a “Golden Calf.” 
He has cautioned that with the present day 
pass formal quality assurance in measurement, calibra- 
tion traceability as a primary attestation of accuracy 
can be disproportionately emphasized to the detriment 
of actual measurement accuracy. This seemingly para- 
doxical claim is well-founded as illustrated by many ex- 
amples where the more i issues of measure- 
ment qualification, validation, system characterization, 
and transient correction are recognized as affecting 
end accuracy much more critically than usual calibra- 
tion errors. paper extends Stein’s areas of con- 
cern and reviews several practical examples where in- 
strument errors of the magnitude lly revealed in 
standards laboratory calibration are dwarfed by the 
more generally consequential measurement errors of 
misapplication and naive reliance on highly accurate 
laboratory calibration of component instruments. The 
purpose of the paper is not to denigrate calibration nor 
its traceability. Rather, it is to caution that experiment- 
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ers, standards and specifications writers, calibration 
laboratories, and measurement quality auditors must 
recognize these two important aspects of quality as- 
surance as merely a partial, and certainly not a pre- 
dominant, tool for the assurance of accuracy and qual- 
ity in measurement. 12 refs., 1 figs. 


104,006 


DE90015907/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

New techniques in the deconvolution of a system 
function from 


measured data. 
M. A. Soderstrand, and M. M. Quinlan. 1990, 42p 
UCRL-CR-104777 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
a of this document are illegible in microfiche 
ucts. 


The objective of this study is to develop a procedure 
and a set of computer algorithms which may be used 
to accurately characterize a 5Ghz Very High Band- 
width (VHB) system used by Lawrence Livermore Na- 
tional Laboratories in making measurements at the 
Nevada test Site. A former UC, Davis graduate stu- 
dent, Greg Berchin, developed a new Frequency 
Domain Identification (FD!) algorithm for identifying the 
modeling parameters for a microwave instrumentation 
system. This work investigates methods for applying 
this and other algorithms to the task of deconvolving 
the effect of the measuring system out of the meas- 
ured data in order to obtain accurate measurements of 
the systems under test. 


104.007 


DE90016432/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Imaging x-ray mi using a laser plasma 
source and a Schwarzchild objective. 

H. K. Pew, and G. L. Stradling. 1990, 16p LA-UR-90- 
2915, CONF-9009235-1 

Contract W-7405-ENG-36 

x-ray microscopy conference, London (UK), 3-7 Sep 
1990. Sponsored by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper presents some design considerations for 
an imaging x-ray microscope to be used in the “water 
window” region of the spectrum. The usefulness of 
such an instrument is discussed. The suitability of cur- 
rent soft x-ray sources and optics are discussed, and 
the selection of a laser plasma source and a multilayer 
coated Schwarzchild objective is justified. Also, prob- 
lems associated with the production of figured multi- 


layer a for the “water window” region are dis- 
cussed. 2 refs. 

104,008 

DE90514508/GAR PC A03/MF A01 


ENEA, Frascati (Italy). Centro Ricerche Energia. 

Un semplice criostato ottico per temperature del- 
Pazoto liquido. (A simple optical cryostat for oper- 
ation iY liquid nitrogen temperatures (portable 


Progress rept. 

G. Baldacchini, R. M. Montereali, M. Bottomei, P. 
Cardoni, and L. C. Scavarda do Carmo. 1988, 14p 
ETDE-IT-90-32 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For absorption and emission measurements for crys- 
tals containing impurities in the optical range of visible 
and near infrared radiation, a small and simple mobile 
optical cryostat, cooled with liquid nitrogen, was devel- 
oped. With the use of only two liters of nitrogen, it can 
be operated at 80 K for about 30 hours without any 
need of external pumping, and the temperature can be 
changed continuously from 67 K to 125 K. Moreover, 
the vacuum in the sample compartment, i.e. the insu- 
lated vacuum, is devoid of considerable vapours and 
gases and thus allows measurements of hygroscopic 
samples without the formation of unwanted films. 


104,009 


DE90514522/GAR PC A03 
= Frascati (Italy). Dipt. Tecnologie Intersettoriali 
ase. 


192 VOL. 91, No. 2 


Diagnostiche C.A.R.S. sul reattore per la fotosin- 
tesi di polveri ceramiche. (C.A.R.S. diagnostics on 
ceramic powder phot thesis reactor). 

R. Belardinelli, F. Bijnen, |. Cenciarelli, R. Fantoni, 
and S. Piccirillo. 1989, 50p ENEA-RTI-TIB-89-19, 
RTI/TIB-89-19 

In Italian. 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


This paper describes the Coherent Anti-Stokes Raman 
Scattering, C.A.R.S., diagnostic technique for mole- 
cules (i.e., silane, ammonia, hydrocarbons) used as 
reactants in the photosynthesis of ultrafine ceramic 
powders. Attention is given to a 10 m optical line devel- 
oped for the transport, within the reactor, of the two 
laser beams used in the diagnostics and the line for 
the collection and separation of the Anti-Stokes beam 
generated on the reaction flame. First results show 
that C.A.R.S. spectroscopy effectuated with a wide 
band coloured laser, is an on-line technique which per- 
mits the control, in real time, of the temperature and 
concentration of the molecules present in the reactor 
during powder ent Measurements taken in dif- 
ferent points of the flame evidence — spatial reso- 
lution. The identification of low stability reaction inter- 
mediates indicates the method’s sensitivity, above all, 
in the case of resonant C.A.R.S. schemes. 


104,010 
N90-25322/0/GAR PC A07/MF A01 
Federal Aviation Administration Technical Center, At- 


lantic vo Bang 

Compa Test of Droplet Sizing Instruments 
Used in Icing Research. 

J. T. Riley. Apr 90, 1386p DOT/FAA/CT-TN90/13 


A comparison test of droplet sizing instruments used in 
icing research was conducted at the Arnold Engineer- 
ing bersiopment Center (AEDC) at Arnold Air Force 
Base, Tennessee in May 1988. Included in the test 
were the fiber optics system particle-sizer used at 
AEDC, a forward scattering spectrometer probe and 
optical array probe ided by NASA Lewis Research 
Center in Cleveland, Ohio, and a phase Doppler parti- 
cle analyzer provided by Aerometrics, Inc. of Sunny- 
vale, California. The test plan encompassed systemat- 
ic variation of velocity, Loy ve number density, droplet 
medium volume diameter (MVD) and droplet size distri- 
bution. The main results of the test are analyzed. 


104,017 

N90-26063/9/GAR PC A02/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 
Resistance Strain Gage with Repeatable and Can- 
cellable Apparent Strain for Use to 800 C. 

Final Report 


J. Lei. Jul 90, 10p NAS 1.26:185256, NASA-CR- 
185256 

Contract NAS3-25266 

Presented at the Spring Conference on Experimental 
Mechanics, Albuquerque, NM, 4-6 Jun 1990; Spon- 
ven in part by the Society for Experimental Mechan- 
ics, Inc. 


A temperature compensated static strain gage, which 
is fabricated from  palladium-13w/o chromium 
(Pd13Cr) alloy and a platinum (Pt) compensator, is 
being developed and was tested over a temperature 
range to 800 C at NASA-Lewis. The PdCr compensat- 
ed strain gage has significantly lower apparent strain 
to 800 C than other high temperature strain gages. The 
PdCr compensated gage is protected from oxidation 
by a flame-sprayed alumina-4w/o zirconia overcoat- 
ing. Test results to 800 C indicate apparent strain vari- 
ations of less than 300 micro-epsilon and reproducibil- 
ity between thermal cycles within 50 micro-epsilon. Ap- 
parent strain of the coated PdCr compensated gage 
can be predicted and cancelled due to its reproducibil- 
ity and low value. 


104,012 

N90-26299/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Optical Characterization of Clouds of Fine Liquid- 


ey Particles. 
R. D. Ingebo. 1990, 7p NAS 1.15:103208, E-5616, 
NASA-TM-103208 

Presented at the 21ST Annual Meeting of the Fine Par- 
ticle Society, San Diego, CA, 21-25 Aug 1990. 


Characteristic drop size, D sub 32, of clouds of fine 
liquid nitrogen particles was measured with a scattered 
light scanning instrument developed at NASA-Lewis. 


Calibration of the instrument was accomplished with 
suspensions of monosized polystyrene spheres and 
the scattered light scanner was then used to investi- 
gate the mechanism of liquid nitrogen jet disintegration 
in high velocity gas flow. The Sauter mean diameter, D 
sub 32, was found to vary inversely with yar, ot gas 
mass-flux raised to the 1.33 power. Values of D sub 32 
varied from 5 to 25 microns and the mass-flux expo- 
nent 1.33 agrees well with theory for liquid jet breakup 
in high velocity gas flow. Loss of fine particles due to 
the high vaporization rate of liquid nitrogen was avoid- 
ed by peas ee bate spray 1.3 cm downstream of the 
nozzle orifice. The presence of high velocity and ther- 
mal gradients in the gas phase also made sampling of 
the particles quite di It. As a result, it was neces- 
sary to correct the measurements for background 
noise produced by both highly turbulent gas flow and 
thermally induced density gradients in the gas phase. 


104,013 


N90-28031/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Progress in High Temperature Speckle-Shift Strain 
Measurement System. 

C. T. Lant, and J. P. Barranger. 1990, 9p NAS 
1.15:103255, E-5684, NASA-TM-103255 

Prepared for Presentation at the International Confer- 
ence on Hologram Interferometry and Speckle Metrol- 
ogy, Baltimore, MD, 5-8 Nov. 1990; Sponsored in Part 
by the Society of Experimental Mechanics. 


A fast, easy to use speckle tracking system is under 
development for the speckle-shift strain measurement 
technique. Preliminary correlation tests on wire speci- 
mens show strong correlations of well-developed 
speckle patterns. Stable cross-correlations were ob- 
tained from a tungsten filament at 2480 C. An analysis 
of the optical system determines the minimum required 
sampling frequency of the speckle pattern to be 2.55 
pixels per speckle. 


Nondestructive Testing 


104,014 


DE90015797/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Use of automated ball indentation testing to meas- 
ure flow p rties and estimate fracture tough- 
ness in metallic materials. 

F. M. Haggag, R. K. Nanstad, J. T. Hutton, D. L. 
Thomas, and R. L. Swain. 1989, 45p CONF- 
8905112-4 

Contract ACO5-840R21400 

ASTM symposium on the applications of automation 
bernard to fatigue and fracture testing, Kansas City, 
MO (USA), 22-23 May 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A field indentation microprobe (FIM) apparatus was 
developed (and patented) to evaluate, nondestructive- 
ly in situ, the integrity of metallic structures. This study 
investigated the applicability of using a new automated 
ball indentation (ABI) test, which is a major part of the 
FIM, to measure the flow properties of metallic materi- 
als including those exhibiting Lueders or inhomogen- 
eous strains (carbon steels, titanium alloys, aluminum 
alloys, etc.) and to estimate their fracture toughness. 
The ABI test is based on multiple indentations (at the 
same penetration location) of a polished metallic sur- 
face by a spherical indenter. Automation of the test, 
where a computer and test controller were used in in- 
novative ways to control the test as well as to analyze 
test data, made it simple, rapid, accurate, economical, 
and reproducible. Results of ABI tests on different 
metals, welds, and irradiated materials are presented 
and discussed in this ae. Excellent agreement was 
obtained between ABl-derived data and those from 
standard ASTM uniaxial tensile and fracture toughness 
tests. 17 refs., 20 figs., 2 tabs. 


104,015 


N90-28096/7/GAR PC A07/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
19 - Elektrotechnik. 
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Verbesserung der Detailerkennbarkeit in Roent- 
durch Bildres- 


a (I of the ' Reconnais- 
—- : Irradiation Images by Digi- 
Ph.D. ‘ 

M. Purschke. 1989, 150p ETN-90-97311 

Text in German. 


The reconnaissance of material defects (for example 
in aluminum casting particles) is studied by means of 
nondestructive tests. A visual or automatic examina- 
tion requires a high image quality (contrast, resolution). 
The size of the x ray spots and a too strong geometri- 
cal enlargement have a significant influence on the 
image ay described by a linear mathematic model 
with a @ perturbation terms. A pseudo inverse 
filter with a ra Stcokham-Cole or Cannen filter goo good 
restoration results. The calculation costs, due to the 
computation of the two dimensional Fourier transfor- 
mation, can be reduced by using the infinitely long 
weight function of the recursive filter, which corre- 
sponds to the inverse filter in the spatial frequency 
area. For the practical realization of the filters a trans- 
versal filter is then necessary. 


104,016 

PBS91-107524/GAR PC A04/MF A04 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. National Voluntary Lab. Accreditation Pro- 


ram. 

RiVLAP Program Handbook. Acoustical Testing 
Services. 

yi ‘ Gladhill, and P. R. Martin. Oct 90, 52p NISTIR- 


See also PB90-112327. 


The document explains the roe and technical 
requirements of the National V 
creditation Program for Aaouotiens esting Services. 
All of the steps leading to the accreditation are dis- 
— Technical requirements are explained indicat- 

how the NVLAP criteria are applied. The Handbook 
is intended for use by the staff of accredited laborato- 
ries, those seeking accreditation, other laboratory ac- 
creditation systems, and others needing information 
on the requirements for NVLAP accreditation under 
the program. 


104,017 

TIB/B90-81954/GAR MF E01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 

anew, F.R.). Information und Dokumentation. 
Ultraschal von Faserverbundwerkstof- 


fen mittels virtuel C-Scan und Mustererken- 
nung. (Ultrasonic testing of fiber composite mate- 
rials with virtual C-scan and recognition). 


R. Bilgram, and A. Gessler. 1989, 10p Rept no. 
MBB-Z-0299-89-PUB 

In German. DGZfP seminar on ultrasonic testing of 
new materials, Berlin (Germany, F.R.), 6-7 Nov 1989. 
Microfiche only. 


Starting with the fact that an ultrasonic signal contains 
information on the properties of the ium and the 
yee of reflector which are not taken into account in 

tail in pure transit time and amplitude consideration, 
a laboratory system has been developed using signal 
processing and pattern recognition methods to permit 
the detection at defects which do not constitute a 
local, limited reflector, but only appear as non-local 
material deviations (hardening faults, aging faults, deg- 
radation, etc.). 2 oe ultrasonic testing system is 
provided with re’ oe from material speci- 
mens of anes erent qualities. Suitably 
‘trained’ and Notedt on new specimens of known 
quality, it is able to classify unknown specimens of un- 
known quality in the inspection phase. This article pre- 
sents two experimental ultrasonic systems which pro- 
vide new opportunities for nondestructive testing of 
fiber composite materials on the basis of r. A- 
image gathering. Fundamental studies carried out, 
practical applications and ible further develop- 
ments are discussed. (orig./RHM). (Copyright (c) 1990 
by FIZ. Citation no. 90:081954.) 
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N90-25357/6/GAR PC A05/MF AO1 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
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Eddy Current Inspection at the Nuclear Power 
— 


K. Lahdenpera. cSep 89, 93p VTT-RR-653, ISBN- 
951-38-3535-9 
!n Finnish; English Summary. Seen by Finnish 
Center for Radiation and Nuclear Saf 


Possibilities for eddy current testing in nuclear power 

plants are discussed. The research presented is coed 
on the literature and the experience of the Metals Lab- 
oratory of the Technical Research ous of Finland 


working on inservice i nuclear power 
plants. Emphasis is given to ‘cmvent testing of 
heat exchangers and _—s of steam generators. 
Descriptions of a ition mechanisms and 
recommended methods to ane and evaluate such 


degradations are included. The application of the eddy 
— method to surface testing, particularly to the 
of turbine blades and threated components is 
comaiond Special attention is given to the sensitivity 
and the restrictions of eddy current testing due to ma- 
terial properties and geometry. 


General 


104,019 

PB91-107599/GAR PC A09/MF A09 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Office of Standards Code and Information. 
Directory of European Regional Standards-Reiat- 
ed ~ y= amma 

Final rept. 

M. Breitenberg. Sep 90, 196p NIST/SP-795 

po) _—— from Supt. of Docs. as SN003-003- 


The publication contains information on organizations 
which participate in standards-related activities. The 
organizations listed in the directory are oon 
nizations involved in standards-related activities. 

volume describes the work of these organizations in 
these areas and other information of interest. Because 
the standards situation in Europe is changing rapidly 
due to the formation of the European Single Market, 
some organizations have recently undertaken new ac- 
tivities or made changes in some of their prior activities 
to participate more effectively in the endeavor. Some 
of these changes may not be reflected in their entries. 
The volume is designed to serve the needs of federal 
agencies and sta ds writers for information on Eu- 
ropean organizations involved in standardization and 
related activities. It may also be useful to manufactur- 
ers, engineers, purchasing agents, and others interest- 
ed in the European standards activities. 


104,020 

PB91-111641/GAR PC A03/MF A03 
Little (Arthur D.), Inc., Cambridge, MA. 

Updated U.S. Performance Criteria and Testing Re- 
quirements for Interior Gas Piping. Task Report 
January 1989-December 1989. 

S. Fletcher, M. Scocca, E. Peters, and R. npn. 
Jan 90, 30p GRI-90/0260 

Contract GRI-5088-271-1760 

Sponsored by Gas Research Inst., Chicago, IL. 


Screening criteria are presented for identifying materi- 
als and configurations suitable for interior gas piping 
that will lower installation costs and perform as well or 
better than black pipe with equal safety. A table lists 
piping system general, thermal, and re proper- 
ties, followed by suggested performance criterion, 
basis for choice, an explanation of differences from 
Foster-Miller, Inc.’s suggestions, and a description of 
suggested tests for conformity. 


104,021 

PB91-113860/GAR PC A08/MF A08 

Midwest Research Inst., Falls Church, VA. 

Standard Test Procedures for Evaluating Leak De- 

— Methods: Pipeline Leak Detection Systems. 
inal rept. 

J. D. Flora, and K. M. Bauer. Sep 90, 160p EPA/ 

530/UST-90/010 

Contract EPA-68-01-7383 

See also PB91-106245. Sponsored by Environmental 

Protection Agency, Washington, DC. Office of Under- 

ground Storage Tanks. 


The handbook is one in a series of seven that de- 
scribes EPA’s standard test procedures for evaluating 
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the performance of leak detection i for un- 
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PC A03/MF A01 
Lawrence ., CA. 

Jade data transcription system final report. 
Sponsored by Department of Energy, ee = 
arc ae ae are illegible in microfic 


‘hin Clad iiesib, upietatnconmamsiiiihiisiiil mail, 
Jade program, = a tremendous volume of 


more National tory, tasked by Defense Ad- 
vanced Research Agency (DARPA) with find- 
ing an ee se r the Jade ex- 
perimental During period 

this contract TRW ide the t 
and operation of an i transcription system. 
This final report sum es the work , 


DE90017141/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
networks and data 


Neural pipelines. 

R. B. Melton, and R. S. Barga. Jul 90, 7p PNL-SA- 

18409, CONF-9007164-1 

Contract ACO6-76RL01830 

International systems science society neural networks 

——- Portland, seen, jashington DC Spon- 
sored by Department of Energy, Washington, DC. 

Portions of this document are Viegible i in in microdiche 

products. 


This paper discusses the role of neural networks in in- 
formation systems designed to acquire, manage, ana- 
lyze, and display large volumes of spatio-temporal 
data (.e., “data pipelines”). The nature of data pipe- 
lines is outlined and roles for neural networks in pat- 
= pee mare and matched filtering, data conver- 

and non-parametric modeling are identified. Two 
pret rw of applications of neural networks to prob- 
— of those found in data pipelines are pre- 
sented. 
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N90-27329/3/GAR 
(Order as N90-27275/8/GAR, PC — 


) 
Martin cere I New Orleans, LA. Manned 
DEB: A eo eepetensntnneCumyeint- 
. E. Casadaban. May 
In NASA, Marshall veneoe rh 
ence on Artificial Intelligence 
517-524. 
Experience Browser (DEB): a fusion of 
(euler cared diekeeitokabene wen 


January 15, 1991 193 


apeel Fifth Confer- 
Applications p 








LIBRARY & INFORMATION SCIENCES 


Information Systems 


examine only the data which is most useful to them is 
described. The system combines a data base of histor- 
ical cases of diagnostic trouble-shooting experience 
with similarity networks. A menu-driven natural lan- 
guage interface receives input about the user’s current 
problem. Similarity networks provide the user with ref- 
erences to past cases that are most similar or most 
related to those they now face. The user can then 
choose the case that is most pertinent and browse its 
full textual iption which, in turn, may include refer- 
ences to other related cases. 


104,025 
N90-27330/1/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04) 


Alabama Univ. in Huntsville. 

Artificial In Techniques for Modeling Da- 
tabase User avior. 

S. Tanner, and S. J. Graves. May 90, 10p 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
525-534. 


The design and development of the adaptive modeling 
system is described. This system models how a user 
accesses a relational database management system 
in order to improve its performance by discovering use 
access patterns. In the current system, these patterns 
are used to improve the user interface and may be 
used to speed data retrieval, support query optimiza- 
tion and support a more flexible data representation. 
The system models both syntactic and semantic infor- 
mation about the user’s access and employs both pro- 
cedura! and rule-based logic to manipulate the model. 


104,026 

N90-27380/6/GAR PC A03/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

Orie et Mathematiques Appliquees de Greno- 
le. 

Context Propagation Truth Maintenance System. 

J. Euzenat. May 89, 44p RR-779-1, ETN-90-97233 

In French; English Summary. 


A truth maintenance system designed to combine the 
advantages of both propagation oriented truth mainte- 
nance systems and context oriented systems is de- 
scribed. It maintains a dependency graph over the ob- 
jects manipulated by a problem solver, and propagates 
the context in which the nodes are valid through it. The 
contexts take into account knowledge base incom- 
pleteness and allow for non-monotonic interferences. 
Contexts are interpreted theoretically ensuring good 
context properties while manipulated by implementa- 
tion. The system ensures consistency of manipulated 
contexts and is able to answer requests taking several 
contexts into account simultaneously. 


104,027 

N90-27548/8/GAR PC A10 
National Aeronautics and Space Administration, 
Washington, DC. 

Information Resources mo ge 1984-1989: A 
Bibliography with Index: 

May 90, 202p NAS 1.21 "7079, NASA-SP-7079 


This bibliography contains 768 annotated references 
to reports and journal articles entered into the NASA 
scientific and technical information database 1984 to 


104,028 
N90-28451/4/GAR 
(Order as N90-28440/7/GAR, PC A07/MF 
A01) 


JAI Press, Inc., Greenwich, CT. 

Appendix a: NASA Information Services. 

1990, 14 

In Its Government Information Quarterly. Volume 7, 
No. 2: National Aeronautics and Space Administration 
Scientific and Technical Information Programs. Spe- 
cial Issue p 231-244. 


At the heart of the NASA Scientific and Technical In- 
formation system is a database of aerospace informa- 
tion comprising more than 3 million documents. The 
content of the collection is in keeping with NASA’s 
mission. Subjects covered are aeronautics, astronau- 
tics, chemistry and materials, engineering geosci- 
ences, life sciences, mathematical and computer sci- 
ences, physics, social sciences, and space sciences. 
Interactive searches of the STI Database are possible 
through the use of NASA/RECON, the government’s 
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first major online bibliographic retrieval system. The 
database contains a citation for each document and 
an abstract for most; full text copies of the documents 
are available in either paper copy or microfiche. Copies 
may be ordered either online or through your local 
technical library. 
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N90-28461/3/GAR PC A03/MF A01 
European Space Agency, Paris (France). 

Preference Relations, Chisini-de Finetti Means and 
Bayesian Inference in Retrieval-System Modelling. 
A Gilio, R. Scozzafava, P. G. Marchetti, and W. R. 
Burke. cMay 90, 30p ESA-STR-230, ISBN-92-9092- 
00 


The following problem is addressed: in the automatic 
searching for documents from a bibliographic data- 
base, the user has at his disposal a set of possible 
queries such that, for any pair of queries, he is able to 
decide wether or not one is preferred to the other. 
Clearly, the user aims at retrieving, through a suitable 
query, a set of documents relevant to his specific infor- 
mation needs; i.e., this set should contain the greatest 
number of relevant documents and, at the same time, 
the smallest number of nonrelevant documents. A sort 
of compromise between the above possibly conflicting 
tasks is achieved through the introduction of a suitable 
mean (in the Chisini-de Finetti sense). Useful proper- 
ties of this mean were established, including monotoni- 
city with respect to each variable, internality and asso- 
ciativity. Some practical criteria for ordering the que- 
ries, based on the evaluation of probabilities involved 
in the computation of the mean and related to recall 
and precision are discussed. 
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PB91-107565/GAR PC A06/MF A06 
National Inst. of Standards and Technology, Gaithers- 
burg, MD 

FTAM Interoperability Tests. 

C. A. Edgar. Aug 90, 113p NISTIR-4435 


The File Transfer, Access and Management (FTAM) 
standard enables users to transfer, access and 
manage large groups of information in a consistent 
manner within an open environment. The document 
defines FTAM interoperability tests designed to test 
the interoperability between FTAM implementations 
supplied by different vendors. Implementations are as- 
sumed to be based on the FTAM international Stand- 
ard (IS 8571). Interoperability testing tests the ability to 
perform overall operations between two or more 
vendor specific implementations. The complexity of 
OSI protocols makes exhaustive testing impractical on 
both technical and economic grounds. Furthermore, 
there is no guarantee that a system which has passed 
a set of interoperability tests will interoperate with 
other systems or conform to any specification. Rather, 
passing the tests provides a level of confidence that 
the system will likely interoperate with other systems 
and should behave in a consistent manner in repre- 
sentative instances of communication. 
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N90-26700/6/GAR PC A22 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA Patent Abstracts Bibliography: A Continuing 
Bibliography. Section 2: indexes (Supplement 37). 
Jan 89, 507p NAS 1.21:7039(37)-Sec-2, NASA-SP- 
7039(37)-Sec-2 


A subject index is provided for over 4600 patents and 
patent applications for the period May 1969 through 
June 1990. Additional indexes list personal authors, 
corporate authors, contract numbers, NASA case 
numbers, U.S. patent class numbers, U.S. patent num- 
bers, and NASA accession numbers. 
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DE90014871/GAR PC A03/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 

Automated CADAM data transfer. User’s manual. 
D. A. Holder, and R. K. Schwarz. Jul 90, 24p K/ 
CSD/TM-94 

Contract AC05-840T21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This manual describes the Automated Data Transfer 
program developed at Martin Marietta Energy Sys- 
tems, Inc., to provide an enhanced method for trans- 
ferring CADAM(reg sign) drawings in both directions 
between MICRO CADAM(trademark) on the personal 
computer (PC) and CADAM on the mainframe. Section 
2.0 of this manual presents an overview of the Auto- 
mated CADAM Data Transfer program, describing the 
program’s purpose; the data that it handles; the func- 
tions it performs; the hardware, software, and access 
requirements; and help and error functions. Section 
3.0 describes the interactive menu-driven operation of 
the automated CADAM Data Transfer program. 


104,033 

DE90016430/GAR PC A03/MF A01 

Yow tang Aerospace Co., Kansas City, MO. Kansas 
ity Div. 

Bidirectional translator between DXF and IGES 

formats. Final report. 

Progress rept. 

J. R. Bradford. Aug 90, her KCP-613-4172 

Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Software was conceived that provided two-way CAD 
data exchange between AuotCAD’s DXF format and 
the IGES format. Obstacles were found with a newly 
emerging DXF format, and enhancements were added 
to accommodate multiple DXF forms. Successful code 
was written using the C programming language, thus 
providing portability to other hardware. Future en- 
hancements to the code were identified. 4 refs. 


104,034 
N90-25076/2/GAR 
(Order as N90-25075/4/GAR, PC —_ 
02) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Cax Success Story. 

E. Grill, J. Flittner, and W. Rausch. 1989, 6p MBB- 
FW-52/S/PUB-382 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 9-14. 


The —— of CAD/CAE/CAM (Computer Aided 
Design/Computer Aided Engineering/Computer Aided 
Modelization) using relational databases was studied. 
An extensive database is presented, which shows how 
a flexible database solution can be made for the tech- 
nical scientific area using a combination of existing 
systems. A practical oriented process was used, which 
provides an optimal physical lay-out for a database, for 
a predefined information model and transaction mix. 
From the test results it is concluded that the more 
powerful a database system is in its functionality, the 
more powerful must be its interface to the application 
programs in order to maintain its efficiency. 
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N90-26497/9/GAR 
Pennsylvania Univ., Philadelphia. 


PC A03/MF A01 
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R. K. Bajcsy, and C. J. Tsikos. Jan 89, 12p NAS 
1.26:186867, MS-CIS-89-04, NASA-CR-186867 
Contracts NAG5-1045, F49620-85-K-0018 
Sponsored in part by Dec Corp., IBM Corp. and Lord 


First results in the effort of learning about representa- 
tions of objects is presented. The questions attempted 
to be answered are: What is innate and what must be 
derived the environment. The problem is casted 
in the framework of disassembly of an object into two 
parts. 
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N90-26542/2/GAR PC A03/MF A01 
Centre de Recherches Scientifiques et Techniques de 
l'Industrie des Fabrications Metalliques, Brussels (Bel- 


GAD/CAM mar mtg the Competitive Edge of Eu- 


ropean Moldma 

P. Kesteloot, J. Kruth, and K. U. ene. cDec 89, 
15p CRIF-MC-88, ET! N-90-9708 

Sponsored by Commission of the European Communi- 
ties. 


A Computer Aided Design (CAD)/Computer Aided 
Manufacturing (CAM) program, developed for Europe- 
an mouldmakers is described. The geometry input, 
mould design, and manufacture and quality control as- 
pos are discussed. The aim of the project is elaborat- 

ing complementary software tools to be integrated with 
enstng CAD re systems. Concerning the acquisi- 
tion o luct geometry, data communication by 
means ofc CAD neutral format files on magnetic tape or 
digitizing clay or wooden models is analyzed. Applica- 
tion examples on the turbine and shoe industries are 
given. 


104,037 


N90-27305/3/GAR 
(Order as N90-27275/8/GAR, PC —_— 


) 
University of Southwestern Louisiana, Lafayette. 
Comune jk Acaees nontotes Studies. 


5" Rt Ban po R. Logananaral. M lay 90, 10 

In NASA, Marshall Space st nter, Fifth Confer- 

oomnae Artificial Intelligence for Space Applications p 
1-290. 


A scheme is proposed to capture the ign knowl- 
edge of a complex a including functional, structur- 
al, performance, and other constraints. Further, the 
proposed scheme is also capable of capturing the ra- 
tionale behind the design of an object as a part of the 
overall design of the object. With this information, the 
design of an object can be treated as a case and 
stored with other designs in a case base. A person can 
then perform case-based reasoning by examining 
these designs. Methods of modifying object designs 
are also discussed. Finally, an overview of an ap- 
proach to fault diagnosis using case-based reasoning 
is given. 


104,038 


N90-27308/7/GAR 
(Order as N90-27275/8/GAR, PC — 
04) 


Martin Marietta Corp., New Orleans, LA 
Case-Based Ressoning in Design: An Apologia. 
K. Pulaski. May 90, 1 


In NASA, Marshall a Flight Center, Fifth Confer- 
boy on Artificial Intelligence for Space Applications p 
314. 


Three positions are presented and defended: the proc- 
ing solutions in problem solving is 
viewable as a design task; reasoning is a 
strong method of problem solving; and a synergism 
exists between case-based reasoning and design 
problem solving. 


104,039 
N90-27318/6/GAR 
(Order as N90-27275/8/GAR, PC = MF 


04) 
Central Michigan Univ., Mount Pleasant. Dept. of Com- 
puter Engineering. 


Automated Extraction of Knowledge for Model- 
Based tics. 


A. J. Gonzalez, H. R. Myler, M. Towhidnejad, F. D. 
Mckenzie, and R. R. Kladke. May 90, 9p 

Contract NAG1 

In NASA, Marshall Space Flight Center, Fifth Confer- 
po = Artificial Intelligence for Space Applications p 


The concept of accessing computer aided design 
(CAD) design databases and extracting a process 
model automatically is investigated as a possible 
source for the generation of bases for 
model-based reasoning systems. T' resulting 
system, referred to as automated knowledge genera- 
tion (AKG), uses an object-oriented programming 
structure and constraint techniques as well as internal 
database of component descriptions to generate a 
frame-based structure that describes the model. The 
procedure has been designed to be general enough tc 
be easily coupled to CAD systems that feature a data- 
base capable oi providing label and connectivity data 
from the drawn system. The AKG system is capable of 
defining knowledge bases in formats required by vari- 
ous model-based reasoning tools. 


104,040 

N90-27338/4/GAR PC A02/MF A01 

Aeritalia S.p.A., Turin (Italy). 

ee Process Plans out of CAD Files Through 
in 


iques. 
B. Tranchero, S. Ansaldi, L. Boato, F. Morante, and 
N. ludica. 1990, 9p ETN-90-97273 


The MuUlti-Methods Planner (MUMP) is a tool devel- 
oped for building expert process planning systems. 
MUMP allows the combination of variant and genera- 
tive approaches to process planning and recognizes 
the form features on the workpiece out of its descrip- 
tion in a Computer Aided Design (CAD) system. Al (Ar- 
tificial Intelligence) techniques are involved in the inter- 
pretation of the model and in the automatic production 
of real life process plans. An application of the system 
to the case of aircraft manufacturing is presented. A 
general view of the system is given and the rationale 
behind it is explained. The experience gained in build- 
ing the current experimental version is reported. 


104,041 

N90-28065/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Computer-Aided Design of pe ie eg 
by a for aroes io Load and Stress. 

H. Lin, C. Lee, F. B. Oswald, and D. P. Townsend. 
"990, 12p NAS 1. 16: 103275, E- 5686, NASA-TM- 
103275 
Contracts NAG3-961, DA PROJ. uy bere -A-47-A 
Proposed for Presentation at the in Productivity 
International Conference, Honolulu, Hi, 6-8 Feb. 1991; 
Sponsored by Asme. 


A computer aided design procedure is presented for 
minimizing dynamic effects on high contact ratio gears 
by modification of the tooth profile. Both linear and par- 
abolic tooth profile modifications of high contact ratio 
gears under various loading conditions are examined 
and compared. The effects of the total amount of 
modification and the length of the modification zone 
were systematically studied at various loads and 
speeds to find the optimum profile design for minimiz- 
ing the dynamic load and the tooth bending stress. 
Parabolic profile modification is preferred over yd 
profile modification for high contact ratio gears be- 
cause of its lower sensitivity to manufacturing errors. 
For parabolic modification, a greater amount of modifi- 
cation at the tooth tip and a longer modification zone 
are required. Design charts are presented for high con- 
tact ratio gears with various profile modifications 

ating under a range of loads. A procedure is illustrated 
for using the charts to find the optimum profile design. 


104,042 

TIB/B90-81981/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Hubschrauber 


Fi . 

MBB-LAGR ANGE: Structural optimization system 
‘eaatenandel craft structures. 
G. Kneppe. 28 Jun 90, 21p Rept no. MBB-FW522-S/ 
PUB-406 
COMMETT seminar on computer aided optimal 
design, Bayreuth (Germany, F.R.), 1990. 


The structural optimization system MBB-LAGRANGE 
allows the optimization of homogeneous isotropic, 
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orthotropic or anisotropic structures as well as fibre re- 
inforced materials respect to weight, static, o- 
namic, aeroelastic and manufactoring 

one Ae variables are sizing and geometric 

The iduighte sre the venunant Of large ensie preb- 
lems and especially the simultaneous of 
different disciplines. The development is focused on 
three main topics: optimization models, structural anal- 
ysis with sensitivity analysis and optimization algo- 
rithms. Important for practical applications i » the inte- 
gration into the CAE. anvironment by use of standard 
pee any (Copyright (c) 1990 by FIZ. Citation 
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PB91-110247/GAR PC A03/MF A03 
Cincinnati Univ., OH. Coll. of Engineering. 

Advanced Intel Flexible 

“ Study. Held on May 8-10, 
Final rep 

AG! Soni, and L. W. Scott. Aug 90, 25p NSF/ENG- 


Grant NSF-DMC-8814284 
Sponsored by National Science Foundation, Washing- 
ton, DC. Directorate for Engineering. 


Flexible Assembly he are Jo. of Flexible Manu- 
facturing Processes. E is placed on the ee 
and control of the system that assembles the 
through a system that is flexible to take on a variety of 
assembly tasks. The task of assembly of parts to make 
a product oe achieved through hard automation or 
through flexible automation. A three-day study was 
planned to examine the flexible assembly process and 
systems and to arrive at a set of recommendations 
which induce the prioritized research issues, pereetay ow 
nities, and means of advancing the techi ——. welve 
: ; tech- 


areas of research opportunities are 


design, assembly 
planning. Details of these 
grouped into six categories are presented in the report. 
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N90-26356/7/GAR PC AO09/MF A01 
Wichita State Univ., KS. 

of the Post-Buckling Behavior of Me- 
tallic and Composite Pilates with Centrally Located 
beg 


Thesis. 
M. Rouhi. May 90, 188p NIAR-90-14 


An experimental investigation of the post-buckling 
characteristics of aluminum, graphite/epoxy, and 
graphite/PEEK square flat ing with centrally locat- 
ed circular holes is presented. The stability, post-buck- 
ling, ultimate strength, and energy absorption behavior 
of 0.08 inch thick aluminum panels were compared to 
that of composite plates. A post-buckling test fixture 
was designed and developed to examine compressive 
oan post-buckling, and failure mechanisms of the 
anels. Experimental results indicate that both the me- 
tallic and be gaa _— have significant post-buck- 
ling strengths and load carrying capabilities well 
beyond their initial buckling load with similar mode 
shapes of the buckling and post-buckling deforma- 
tions. However, the presence of a circular cutout re- 
duces the post-buckling strength of the plate but could 
pict Se Aird ber pete doen The results 
of an analytical s' te) ee using 
the nonlinear capability of the MSC/NASTRAN finite 
element computer code, were compared with the ex- 
perimental measurements. Agreement between ex- 
perimental results and finite element analyses was 
jood. The energy absorption capability of panels was 
ound to be a function of the plate thickness and the 
diameter of the centrally located hole. 
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N90-26368/2/GAR PC A04/MF A01 
Technische pone Delft (Netherlands). Faculty 


of Aerospace Engineering. 
aviows of Metal Laminates: Arall 


Biunt Notch 
and Glare. 

C. A. J. R. “Vermeeren. Jan 90, 63p LR-617, ETN-90- 
97180 

The use of stress concentration factor to describe 
blunt notch properties of ARALL is evaluated. The 
blunt notch theory for aluminum alloys is discussed. 
Results for ARALL laminates are discussed and a test 
series is proposed. The stress concentration factor 
value is based on the size and got of the notch. 
For aluminum almost no size effect is found. The size 
effect for ARALL laminates is investigated by using dif- 
ferent specimen widths with the same stress concen- 
tration factor value. The failure mechanism for ARALL 
laminates is different for different fibers. GLARE 
showed static delamination for certain specimens with 
high fiber volume percentage. The delamination can 
level off the stress distribution in the prepreg layer and 
thus give higher blunt notch strength. 


104,046 
N90-28110/6/GAR 
Akron Univ., OH. 
Creep and Creep Rupture of Strongly Reinforced 
Metallic Composites. 

Final Report. 

D. N. Robinson, W. K. Binienda, and M. Miti-kavuma. 
Aug 90, 23p NAS 1.26:185286, NASA-CR-185286 
Contract NAG3-379 


A creep and creep damage theory is presented for me- 
tallic composites with strong fibers. Application is to 
reinforced structures in which the fiber orientation may 
vary throughout but a distinct fiber direction can be 
identified locally (local transverse isotropy). The creep 
deformation model follows earlier work and is based 
on a flow potential function that depends on invariants 
reflecting stress and the material symmetry. As the 
focus is on the interaction of creep and damage, pri- 
mary creep is ignored. The creep rupture model is an 
extension of continuum damage mechanics and in- 
cludes an isochronous damage function that depends 
on invariants specifying the local maximum transverse 
tension and the maximum longitudinal shear stress. It 
is posited that at high temperature and low stress, ap- 
propriate to engineering practice, these stress compo- 
nents damage the fiber/matrix interface through diffu- 
sion controlled void growth, eventually causing creep 
rupture. Experiments are outlined for characterizing a 
composite through creep rupture tests under trans- 
verse tension and longitudinal shear. Application is 
made to a thin-walled pressure vessel with reinforcing 
fibers at an arbitrary helical angle. The results illustrate 
the usefulness of the model as a means of achieving 
optimal designs of composite structures where creep 
and creep rupture are life limiting. 
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104,047 

N90-28114/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Damage Tolerance of Woven Graphite-Epoxy 
Buffer Strip Panels. 

J. M. Kennedy. Aug 90, 42p NAS 1.15:102702, 
NASA-TM-102702 


Graphite-epoxy panels with S glass buffer strips were 
tested in tension and shear to measure their residual 
strengths with crack-like damage. The buffer strips 
were regularly spaced narrow strips of continuous S 
glass. Panels were made with a uniweave graphite 
cloth where the S glass buffer material was woven di- 
rectly into the cloth. Panels were made with different 
width and thickness buffer strips. The panels were 
loaded to failure while remote strain, strain at the end 
of the slit, and crack opening displacement were moni- 
toring. The notched region and nearby buffer strips 
were radiographed periodically to reveal crack growth 
and damage. Except for panels with short slits, the 
buffer Bm arrested the propagating crack. The 
strength (or failing strain) of the panels was significant- 
ly higher than the strength of all-graphite panels with 
the same length slit. Panels with wide, thick buffer 
strips were stronger than panels with thin, narrow 
buffer strips. A shear-lag model predicted the failing 
strength of tension panels with wide buffer strips accu- 
rately, but over-estimated the strength of the shear 
om and the tension panels with narrow buffer 
Strips. 
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DE90008971/GAR PC A03/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. 

Penetration in GTA weldin 


C. R. pon and P. — 3 1990, 17p RFP-4390, 
CONF-901008-1 

Contract AC04-76DP03533 

Fall meeting of the Minerals, Metals and Materials So- 
ciety on physical metallurgy and materials in conjunc- 
tion with materials week and the material applications 
and services exposition, Detroit, Mi (USA), 7-11 Oct 
1990. Sponsored by Department of Energy, Washing- 
ton, 

Portions of this document are illegible in microfiche 
products. 


The size and shape of the weld bead produced in GTA 
welding depends on the magnitude and distribution of 
the energy incident on the workpiece surfaces as well 
as the dissipation of that energy in the workpiece. The 
input energy is largely controllable through the welding 
parameters selected, however the dissipation of that 
energy in the workpiece is less subject to control. 
Changes in energy dissipation can produce large 
changes in weld shape or penetration. Heat transport 
away from the weld pool is almost entirely by conduc- 
tion, but heat transport in the weld pool is more compli- 
cated. Heat conduction through the liquid is an impor- 
tant component, but heat transport by convection 
(mass transport) is often the dominant mechanism. 
Convective heat transport is directional and changes 
the weld pool shape from that produced by conduction 
alone. Surface tension a are often the domi- 
nant forces driving fluid flow in GTA weld pools. These 
gradients are sensitive jenetons of weld pool chemis- 
try and the energy input distribution to the weld. Experi- 
mental and theoretical work conducted primarily in the 
past decade has greatly enhanced our understanding 
of weld pool fluid flow, the forces which drive it, and its 
effects on weld pool shape. This work is reviewed 
here. While less common, changes in energy dissipa- 
tion through the unmelted portion of the workpiece can 
also affect fusion zone shape or penetration. These 
effects are also described. 41 refs., 9 figs. 


104,049 

MIC-90-00175/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Determination of stress intensity factors for weld 
toe defects, Ty Ul: Final report. 

R. Bell. 1988, 

Contract CANMET-OSTS5-00428 


Report describing modifictions to the fatigue crack 
growth prediction program and comparison of the pre- 
diction results to experimental test results for welded T 
plate joints produced in the Canadian offshore steels 
research program. The report also describes the im- 
plementation of a variable amplitude loading capability 
in the fatigue life prediction program, including the Eu- 
ropean common load sequence data to produce a re- 
alistic load history, and the miner summation proce- 
dure to calculating cumulative damage. A 2-dimen- 
sional finite element analysis to determine the stress 
distribution near the weld toe of T plates for a range of 
thicknesses and weld toe radii ranging from 0.2-10.0 
mm is given, as well as a method of developing a pro- 
cedure to obtaining SIFs at the weld toe of pipe-to- 
plate joint using 3D finite element methods. The report 
concludes with details of the attendance of the princi- 
pal investigator at Canada-ECSC progress meetings. 


104,050 

N90-25358/4/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
inspection of Welds with Edd ries 

K. Lahdenpera. cOct 89, 37p RR-644, ISBN- 
951-38-3606-1 

In Finnish; English Summary. 


The application of eddy current inspection to the test- 
ing of welds in ferritic steel structures is studied. All 
artificial EDM notches exceeding 6 mn were found. 
More than half of 3 mn notches were found. Eddy cur- 
rent method was used to detect and evaluate natural 
defects. All specimens were tested with magnetic par- 
ticle method. Results from eddy current and magnetic 
particle inspection are compared. With long cracks (10 
mm) the results were comparable. With shorter cracks 
the magnetic particle method was more sensitive than 
eddy current method. 


104,051 
N90-28095/9/GAR a eee A01 
Thiokol Chemical Corp., Brigham City, U 

Nylon and Tefion Scribe Effect on eR to Chemiok 
233 and NBR to NBR Bond Interfaces. 

Final Report. 

S. K. Jensen. Jun 90, 20p NAS 1.26:184004, TWR- 
60832, NASA-CR-184004 

Contract NAS8-30490 


A study was requested by Manufacturing Engineering 
to determine what effects marking with nylon (6/6) and 
Teflon scribes may have on subsequent bonding. Wit- 
ness panel bond specimens were fabricated by the de- 
velopment lab to test both acrylonitrile butadiene 
rubber (NBR) to Chemlok and NBR to NBR after con- 
trolled exposure. The nylon rod used as a scribe tool 
demonstrates virtually no bond deterioration when 
used to scribe lines on either the Chemlok to NBR sur- 
faces or the NBR to NBR interface. Lab test results 
indicate that the nylon rod-exposed samples produce 
tensile and peel values very similar to the control sam- 
ples and the Teflon exposed samples produce tensile 
and peel values much lower than the control samples. 
Visual observation of the failure surfaces of the tested 
samples shows that Teflon scribing produces an obvi- 
ous contamination to the surface and the nylon pro- 
duces no effect. Photographs of test samples are pro- 
vided. It is concluded that Teflon stock used as a 
scribe tool on a Chemlok 233 to NBR surface or an 
NBR to NBR surface has a detrimental effect on the 
bond integrity on either of these bond interfaces. 
Therefore, it is recommended that the nylon rod con- 
tinue to be used where a scribe line is required in the 
redesigned solid rocket motor segment insulation 
layup operations. The use of Teflon scribes should not 
be considered. 


104,052 

TIB/B90-82037/GAR PC E11 
Gesamthochschule Kassel (Germany, F.R.). Fachber- 
eich 15 - Maschinenbau. 

Sree von Polymerwerkstoffen. 
Prozess, Struktur, Eigenschaften. (Vibration weld- 
ing of polymer materials. Process, microstructure, 
gine 


Ing). 
A. i Schlarb. 1989, 141p Rept no. ISBN 3-88122- 
§12- 
In German. 


Welding experiments with a fully-instrumented vibra- 
tion welding machine show that the vibration process 
itself can be divided into three phases. The on-line 
measured parameters, the microstructure and the me- 
chanical behavior of the welds depend on the phase 
that is reached during welding. Reaching phase V3, 
microstructure and properties are determined primarily 
by the weld pressure in that phase and the pressure in 
the following ee Welds with high mechani- 
cal properties are built up from a typical multilayer 
structure. They can be produced only if the welding 
pressure in the stationary phase is low and the pres- 
sure in the cooling phase is not changed. The param- 
eters in the first two phases do not affect weld quality. 
Therefore the welding procedure can be modified. The 
reason for different weld qualities is deformation proc- 
esses in the molten layer. This processes can be 
quantified simply by the maximum elongation rate in 
the stationary phase of vibration. For high quality 
welds with multilayer structure, the elongation flow rate 
must not exceed a critical value. The results can be 
transferred from polypropylene to other polymers. 
Fracture mechanics tests show that the long-term be- 
havior can be extrapolated from short-term tests. 
(orig soos) (Copyright (c) 1990 by FIZ. Citation no. 
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DE90017023/GAR 

Oak Ridge National Lab., TN. 
Electroplating corners. 

L. J. Gray. Feb 90, 11p oe: 9007161-1 

Contract ACO5-840R2140 

BETECH ‘90, Newark, OE (USA), 10-12 Jul 1990. 
Sponsored by Department of Energy, Washington, DC. 
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A recently proposed method for treating boundary cor- 
ners is applied to a problem of practical interest, the 
simulation of an three-dimensional electrochemical 
sey Lohman At an edge point on the cathode sur- 
face there are two unknown flux (normal derivative) 
values, and the hypersingular integral equation for the 
boundary derivatives is employed to complete the 
linear system of equations. The additional complica- 
tions arising in electroplating are the presence of sin- 
gular solutions at a reentrant corner, nonlinear bound- 
ary conditions, and the close proximity of two different 
edges. Results for a realistic problem geometry are re- 
ported. 11 refs. 


104,054 
N90-25081/2/GAR 

(Order as N90-25075/4/GAR, PC AD 

2 

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Advanced Methods for the Micromachining of 
Sensors. 
H. Seidel, and L. Csepregi. 1989, 6p 
In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 41-46. Presented at 7TH 
Sensor Symposium, Tokyo, Japan, 30-31 May 1988. 


A short overview of some important methods for the 
fabrication of micromechanical devices and microsen- 
sors is presented. Results are given on the combina- 
tion of laser machining with anisotropic etching, allow- 
ing the manufacturing of precisely sh , deep, 
narrow holes through silicon, the advantages of which 
are the cost effectiveness achievable by batch proc- 
essing combined with the opportunities of miniaturiza- 
tion and the integration of electrical, mechanical, and 
optical functions. Some examples of stress adjustment 
in highly boron doped epitaxial layers and in silicon ni- 
tride are given. The combination of high depth x ray 
lithography and plating avoids the limitations of silicon, 
due to material properties and crysta! symmetry, but is 
very expensive. 


104,055 
N90-25101/8/GAR 
(Order as N90-25075/4/GAR, PC A1 y! 8 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Technology for Low Pressure Plasma Processes, a 
New Approach: The Plasma Box Concept. 

A. Bubenzer, and J. P. M. Schmitt. 1989, 4p MBB- 
UE-0003/89-PUB 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 309-312. Presented at the 
11TH International Vacuum Congress, Cologne, Fed. 
Republic of Germany, 25-29 Sep. 1989. 


Some problems arising in vacuum technology are 
Studied for low pressure plasmas for solid material 
processing, since these plasma processes have a 
Psy influence on measuring and stabilizing of the 
low, pressure and composition of the feedstock gases 
and the actual substrate temperatures, such as pump- 
ing of toxic effluent gases. Due to homogeneous gas 
phase reactions, particulates may form in the plasma. 
These particles are generally very hard materials with 
strongly abrasive properties: the pumps must be pro- 
tected by mounting them outside the line of sight from 
the plasma. All deposition-type plasma processes are 
very sensitive to residual gas impurities in the plasma 
reactor, that contain mostly hydrogen or carbon. A 
high vacuum pumping stage is necessary. 


104,056 
N90-25102/6/GAR 
(Order as N90-25075/4/GAR, PC sae | = 
2 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
pares, F.R.). Unternehmensbereich Raumfahrt. 
Neue Aspekte bei der D 
Das Wafer-Telemetrie System (New Approach for 
the Thin Layer Manufacturing: The Wafer Teleme- 
try System). 

O. Stoermer. 1989, 6p MBB-UE-0004/89-PUB 

Text in German. In Its Research and Development: 
Technical and Scientific Publications 1989 p 313-318. 


A system is presented that recognizes electrical prop- 
erties of the metallic conducting layers during their im- 
plementation in the vaporization and cathode dust re- 
moval devices. The electric resistance and the sub- 





strate temperature were transmitted from the emitter 
to a receiver. The obtained data can be submitted for 
in situ visualization of the process, by means of a cal- 
culation or can be used as effective value for an auto- 
matic process control. 


104,057 

N90-26174/4/GAR PC A03/MF A01 
Rolls-Royce Ltd., Derby (England). 

Manufacturing Control: A for Analysis. 


N. Bugg. c24 Nov 89, 35p PNR90639, ETN- 
97144 


The application of elementary control theory to manu- 
facturing systems demonstrating how the organization 
of basic shop-floor logistics can be optimized prior to 
the introduction of computer peste is explored. A 
control structure is introduced and ied to manufac- 
turing systems, breaking the pocbton’ into its constitu- 
ent parts in such a way that the advantages of im- 
proved control technology become more apparent and 
more readily implementable. 


104,058 

N90-26337/7/GAR PC A03/MF A01 
poe eer ty Univ. of Technology (England). 
Controller Choice for Robust Sliding Mode Per- 
formance. 

S. K. Spurgeon. Nov 89, 27p MATHS-REPT-A-107, 
ETN-90-97123 


The robustness properties of sliding behavior are con- 
sidered. The choice of nonlinear control structure is 
studied. The performance of two classes of variable 
structure controllers in the presence of unmatched un- 
certainty is discussed. Criteria for suitable choice of 
nonlinear control structure are presented and the con- 
cept of a performance sliding mode introduced. A nu- 
merical example is given illustrating the phenomenon 
described. 


104,059 
N90-26344/3/GAR PC A02/MF A01 
Cornell Univ., Ithaca, NY. 

Making Real-Time Reactive Systems Reliable. 

K. Marzullo, and M. Wood. 30 Mar 90, 7p NAS 
1.26:186642, NASA-CR-186642 

Contracts NAG2-593, N00140-87-C-8904 


A reactive system is characterized by a control pro- 
gram that interacts with an environment (or controlled 
program). The control program monitors the environ- 
ment and reacts to significant events by sending com- 
mands to the environment. This structure is quite gen- 
eral. Not only are most embedded real time systems 
reactive systems, but so are monitoring and debugging 
systems and distributed application management sys- 
tems. Since reactive systems are usually long running 
and may control physical equipment, fault tolerance is 
vital. The research tries to understand the principal 
issues of fault tolerance in real time reactive = 
and to build tools that allow a programmer to 
reliable, real time reactive systems. In order to “ 
real time reactive systems reliable, several issues 
must be addressed: (1) How can a control program be 
built to tolerate failures of sensors and actuators. To 
achieve this, a methodology was developed for trans- 
forming a control program that references physical 
value into one that tolerates sensors that can fail and 
can return inaccurate values; (2) How can the real time 
reactive system be built to tolerate failures of the con- 
trol program. Towards this goal, whether the tech- 
niques presented can be extended to real time reac- 
tive systems is investigated; and (3) How can the envi- 
ronment be specified in a way that is useful for writing 
a control program. Towards this goal, whether a 
system with real time constraints can be expressed as 
an equivalent system without such constraints is also 
investigated. 


104,060 
N90-28035/5/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Tolerating Failures of Continuous-Valued Sensors. 
K. Marzullo. 90, 31p NAS 1.26:187028, TR-90- 
1156, NASA-CR-187028 

Contracts NAG2-593, N00140-87-C-8904 


One aspect of fault tolerance in process control pro- 
grams is the ability to tolerate sensor failure. A meth- 
odology for transforming a process control program 
that cannot tolerate sensor failures onto one that can 
is presented. Issues addressed include modifying 
specifications in order to accommodate uncertainty in 


104,064 
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Optics & Lasers 


sensor values and averaging sensor values in a fault 
tolerant manner. In addition, a a hierarchy of sensor fail- 
a and ne man pa rom 9 

racy run-time of sensor averagi 
with respect to this hierarchy i nae Rake 7 


104,061 
PB91-112482 Not available NTIS 
National Inst. of Standards and nae (NEL), 
Gai , MD. Robot me 
poe me and Chamfering System. 

inal r 
K. N. Murphy, and F. M. Proctor. 1990, 6p 
Pub. in Proceedings of International Symposium on 
Robotics and Manufacturing (3rd), British Columbia, 
Canada, July 18-21, 1990, 6p. 


A second-generation automated deburring cell is cur- 
rently under development at the National Institutes of 
Standards and Technology. Pancho acer na a 
automatically generating, from part geometry and ma- 
chining information, a series of robot paths for debur- 
ring aerospace parts made from superalloys. In order 
to compensate for the inaccuracy of robots when fol- 
lowing computed coordinates, an actively-controlled 
end effector will be used to precisely position a rotary 
file in response to forces sensed at the part edge. 


104,062 
TIB/B90-81982/GAR PC E07 
Fraunhofer-inst. fuer Werkstoffmechanik, Freiburg im 
onan ( ule R. _ am 

Numerische fuer 


eines Materialmodelles 
Sintern. (Numerical analysis of a material model 


). 
be Sun, and H. Riedel. Mar 90, 35p Rept no. FhG- 
IWM-W-. 2/90 
In German. 


In this research project, a material law for sintering 
based on grain boundary diffusion was implemented in 

the ADINA R and D program. ee an 
tion method ( alpha method) was used to determine 
the pore surface and stress distribution. _* example 


evant conclusions on the alteration of the specimen 
shape, the density distribution and the stress and ex- 
pansion fields were obtained. (orig./RHM). (Copyright 
(c) 1990 by FIZ. Citation no. 90:081982.) 
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TIB/A90-81843/GAR PC E07 
“pc fuer Lasertechnik, Aachen (Germany, 


—— des 
Fundamentals of laser soldering. Final report). 
Horneff, and H.G. Treusch. 1989, 34p 
Contract BMFT 13N54036 
In German. With 3 refs., 2 tabs., 13 figs. 


Within the reported project the laser soldering pr 
is analysed by high speed photography incudng @ a 


as surface temperature and reflected laser nadaton. 
Significant process periods like melting and wetting 
could thus be attached to characteristic changes in the 
signal’s course. This enables a controlled laser solder- 
ing process. The description of heating process re- 
quired absorptivity measurements of different solders, 
substrats, fluxes and solvents at the wavelength of the 
applied laser radiation. According to that, the tempera- 
ture distribution in the materials could be calculated by 
a numerical solution of the heat equation until the meit- 
ing point pce solder is here nm cunt. By 
parameters geometries are taken into accoun 
be be ed poo eye geometry. 
er could optimiz 
poet /RHM). (TIB: FR 4000.) (Copyright (c) 1990 by 
FIZ. Citation no. 90:081843.) 


104,064 
TIB/A90-81975/GAR PC E07 
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Profil- und Tiefschleifen von Hochieistungskera- 
mik und Sonderverfahren. (Profile and deep grind- 
ing of nce ceramics and special 


E Uhimann. 1986, 38p Rept no. DIF-20/13/05 
In German. 


This articles. devotes attention to reworking processes 
which can be used to create profiled surfaces. There is 
only a very limited number of processes available for 
creation of profiles on high-strength ceramic compo- 
nents. This is a factor of the characteristic properties 
of the material, such as high hardness and wear resist- 
ance and lack of ductility, which permit only material 
cutting finishing processes and a few special process- 
es for material removal. A further limitation of the 
number of suitable processes is to be found in the re- 
quirement for profile creation. Economically usable 
processes such as profile grinding, spark erosion, ul- 
trasonic erosion and, currently in use to a very limited 
extent only, laser machining, are described and exam- 
ined in detail. (orig./RHM). (TIB: FR 3693.) (Copyright 
(c) 1990 by FIZ. Citation no. 90:081975.) 
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104,065 
DE90014839/GAR 

Oak Ridge Y-12 Plant, TN. 
Evaluation of nondestructive evaluation tech- 
niques for determination of flawed conditions and 
the effects of flaws on the burst pressure in 
Keviar-epoxy filament-wound spherical test speci- 


mens. 

W. D. Brosey, M. T. Calfee, J. W. Whittaker, D. A. 
Waldrop, and E. G. Henneke. Dec 89, 92p Y-2428 
Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
- Original copy available until stock is exhaust- 
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A study of nondestructive evaluation techniques on 
spherical filament-wound Keviar-epoxy test specimens 
has been performed, and the results are presented. 
The objectives of the study were (1) to determine the 
sensitivity of several NDE techniques for the detection 
of a series of flaw conditions in an enclosed geometry 
and (2) to determine which flaw conditions affected the 
mechanical strength of the composite specimens. 
Seventy spherical specimens were made. Ten of the 
specimens contained one of seven defect conditions 
which simulated manufacturing or handling defects. 
Defect conditions involving delaminations, voids, inclu- 
sions, loss of fiber, loss of matrix, reduced fiber modu- 
lus, or matrix cracking were emg | detectable with one 
or more inspection techniques. Specimens with fiber 
tension variation could not be distinguished from 
standard no-defect specimens with the inspection 
techniques used in this study. It was found that nomi- 
nal defects introduced during the manufacturing or 
handling process do not significantly reduce the ulti- 
mate burst strength of the composite material in this 
geometry; however, impact damage was found to sig- 
nificantly affect burst pressure and location. Acousto- 
ultrasonic and acoustic emission techniques were 
found to be predictive of burst pressure for specimens 
with a normal matrix. Low-epoxy matrix specimens 
were found to sustain more damage for a given impact 
a than specimens containing a normal matrix. 23 
refs., 3 tabs. 


104,066 

DE90016287/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Method for developing integrated numeric and 
symbolic models for fault diagnostic reasoning. 

R. C. Stratton, and D. B. Jarrell. Jul 90, 10p PNL-SA- 
18089, CONF-900793-3 

Contract ACO6-76RL01830 

AAAI ‘90: 8. national conference on artificial intelli- 
gence, Boston, MA (USA), 17 Jul - 3 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Model-based reasoning is a developing area of study 
in the artificial intelligence community. We believe that 
a model-based reasoner consists of two major ele- 
ments; a cognitive element and an artifact element. 
The cognitive element models and provides for the 
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cognitive activities and inference methods ascribed to 
the reasoning task. The artifact element models infor- 
mation about the artifact, such as structure and func- 
tion. This paper discusses our methodology for devel- 
oping and integrating numeric and symbolic models for 
reasoning about physical system faults. In this paper 
we only discuss our method for developing the artifact 
model which we designate the system-process model. 


104,067 


N90-26303/9/GAR PC A03/MF A01 
Rolls-Royce Ltd., Derby (England). 

Holography and Holographic interferometry. 

R. J. Parker. c27 Feb 89, 33p PNR90670, ETN-90- 
97154 

Sponsored in Part by Ministry of Defence Procurement 
Executive, London, England. Presented at the Laser 
Workshop Course on Lasers and Optics in Engineering 
— Colchester, England, 27 Feb. - 3 Mar. 
1 ‘ 


Applications of holography developed over the last 
twenty years are reviewed. These cover all the major 
fields within holographic interferometry: flow visualiza- 
tion, nondestructive testing, vibration analysis and hol- 
ographic contouring. Of equal interest to the tech- 
niques themselves are the problems encountered and 
overcome in applying these techniques in a demand- 
ing, at times hostile, industrial environment away from 
the laboratory. The extensive use of high power pulsed 
lasers has greatly facilitated this move and allowed ho- 
lography to be used routinely in normal component- 
test areas. 


104,068 


N90-26654/5/GAR 

Rolls-Royce Ltd., Derby (England). 
a Optical Techniques for Industrial inspec- 
tion. 

R. A Parker. c22 Jun 89, 19p PNR90605, ETN-90- 
97132 

Presented at the Sira Course on Automatic on-Line In- 
— Inspection, Chislehurst, England, 22-23 Jun. 
1989. 
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Two coherent optical techniques capable of am tome 
full-field data for inspection purposes are considered. 
The techniques are holographic interferometry and 
Electronic Laser Speckle Interferometry (ESPI). el- 
opments in technology which allowed them to be con- 
sidered as practical techniques for industrial inspec- 
tion are reviewed. Further foreseeable improvements 
which would allow them to be applied on line in a fully 
automated way are indicated. 


104,069 

PATENT-4 963 826 Not available NTIS 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 


Reference Standard Block for Use in Nondestruc- 
tive Test Probe Calibration and Method of Manu- 
facture Thereof. 

Patent. 

T. E. Capobianco, W. P. Dube, and K. W. Fizer. Filed 
18 Jul 89, patented 16 Oct 90, 9p PB91-100974, 
PAT-APPL-7-381 553 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A reference standard and a method for manufacturing 
a reference standard for use in calibrating an eddy cur- 
rent probe is disclosed. The reference standard is pro- 
duced from a block of metal that is deformed by an 
indentation tool to provide a notch of prescribed di- 
mensions. The reference standard is compressed 
along an axis psceriyep 8 transverse to the longitudi- 
nal axis of the notch to substantially close the notch. A 
family of reference standards formed in this manner 
can be produced to calibrate an eddy current probe 
prior to use of the probe in evaluating metal compo- 
nents such as aircraft framework for the presence of 
fatigue cracks and the like. 


104,070 


PB91-107102/GAR PC A09/MF A09 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 


Uniform Laws and Regulations as Adopted by the 
National Conference on Weights and Measures 
toa Ned (1991 Edition). 

Handbook. 


C. S. Brickenkamp. Oct 90, 182p NIST/HB-130 
Also available from Supt. of Docs. as SN003-003- 
03048-1. Supersedes PB90-191404. 


The handbook, revised annually, compiles the uniform 
laws and regulations developed by the Committee on 
Laws and Regulations of the National Conference on 
pater pea and Measures (NCWM). The Compilation 
itself was approved by the NCWM in 1979, and the 
edition includes amendments adopted by the Confer- 
ence at its annual meeting in 1990. The edition also 
contains a reprint of Section 2 from NCWM Publication 
3 ‘Policy, Interpretations, and Guidelines.’ The NCWM 
recommends adoption and promulgation by the states 
of these uniform laws and regulations as updated in 
the handbook. 
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104,071 

MIC-90-00413/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Visit to the Centre for Engineering Systems Ad- 
vanced Research at ORNL on February 21, 1989: 
Trip report. 

Report no. 89-144-K. 

S. B. Nickerson. c1989, 23p 


As part of a PRECARN Associates Inc. sponsored fea- 
sibility study into the use of computer vision for the 
navigation of mobile robots, a visit was made to the 
Centre for Engineering Systems Advanced Research 
at Oak Ridge National Laboratory. This report gives 
details of the trip to Oak Ridges, focusing on discus- 
sion of HERMIES hardware, the NCUBE hypercube, 
project management, the manipulator, HERMIES Ilb, 
navigation, the DOE/NE University program in robotics 
for advance reactors, a suitable platform for Ontario 
Hydro’s ARK-1, and collaboration. 


104,072 

N90-25501/9/GAR PC A03/MF A01 

Pennsylvania Univ., Philadelphia. 

Active Perception and Exploratory Robotics. 

Ht eg Oct 89, 19p MS-CIS-89-65, UP-GRASP- 
-191 

a BOA-104230-87-H-0001, NO0014-85-K- 

0807 


Sponsored by Dec Corp., IBM Corp., and Lord Corp. 


Active perception is defined as a problem of an intelli- 
gent data acquisition process. For this, one needs to 
define and measure parameters and errors from the 
scene which in turn can be fed back to control the data 
acquisition process. This is a difficult though important 
problem. The difficulty is that many of the feedback 
parameters are context-and scene-dependent. The 
precise definition of these parameters depends on a 
thorough understanding of the data acquisition de- 
vices (camera parameters, illumination and reflec- 
tance parameters), algorithms (edge detectors, region 
growers, 3-D recovery procedures) as well as the goal 
of the visual processing. The importance, however, of 
this understanding is that one does not spend time on 
processing and artificially improving imperfect data but 
rather on accepting imperfect, noisy data as a matter 
of fact and incorporating it into the overall processing 
strategy. The second point is that manipulation is an 
essential part of perceptual process. The hand is as 
the eye: a sensory device. Subsequently, one needs to 
consider not only signal processing modules but also 
basic manipulatory action called exploratory proce- 
dures as an essential ingredient of perceptual theory. 
The third and last point made is a case for exploratory 
robotics. It is assumed that the size and shape of the 
object is sufficient for grasping purposes. It should be 
very apparent that unless one knows what materials 
are being used the system may be easily fooled. And 
even if the material of the outer surface is known the 
inside is not, which may very dramatically change the 
weight, and hence, the grasping strategy. The re- 
search aims to fill this gap. The question of rigidity is 
also very crucial when a grasping strategy is consid- 
ered. Furthermore, the tests for hinges and bending 
are the first tests towards testing the functionality of an 
object. In the test for rigidity, what changes occur when 
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other controlled manipulatory actions are applied on 
such objects, for a lifting or rotating the object 
in space is explored. All these steps are part of a gen- 
eral examination of the object, finding stable positions, 
etc. All these tests lead to understanding of what the 
necessary components are for a general purpose Per- 
ceptual Theory. 


104,073 
N90-25528/2/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 


pooh of Mines, Minneapolis, MN. Human Factors 
roup. 

Human Factors of Workstation T 

T. J. Smith, and K. U. Smith. Mar 90, 16p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on ice Operations Automation 
and Robotics (Soar 1989) p 235-250. 


The term workstation telepresence has been intro- 
duced to describe human-telerobot compliance, which 
enables the human operator to effectively project his/ 
her body image and behavioral skills to control of the 
telerobot itself. Major human-factors considerations 
for establishing high fidelity workstation telepresence 
during human-telerobot operation are discussed. Te- 
lerobot workstation telepresence is defined by the pro- 
ficiency and skill with which the operator is able to con- 
trol sensory feedback from direct interaction with the 
workstation itself, and from workstation-mediated 
interaction with the telerobot. Numerous conditions in- 
fluencing such control have been identified. This raises 
the question as to what specific factors most critically 
influence the realization of high fidelity workstation te- 
lepresence. The thesis advanced here is that perturba- 
tions in sensory feedback represent a major source of 
variability in human performance during interactive te- 
lerobot operation. Perturbed sensory feedback re- 
search over the past three decades has established 
that spatial transformations or temporal delays in sen- 
sory feedback engender substantial decrements in 
interactive task performance, which training does not 
completely overcome. A recently devel social cy- 
bernetic model of human-computer interaction can be 
used to guide this approach, based on computer-medi- 
ated tracking and control of sensory feedback. How 
the social tic model can be employed for eval- 
uating the various modes, patterns, and integrations of 
interpersonal, team, and human-computer interactions 
which play a central role is workstation telepresence 
are discussed. 


104,074 
N90-25546/4/GAR 

(Order as N90-25503/5/GAR, PC A99/MF 

A04) 


Carnegie-Mellon Univ., Pittsburgh, PA. 
= Control Architecture for Autonomous 
ts. 


R. Simmons, and T. Mitchell. Mar 90, 6p 

Contract NAGW-1175 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 409-414. 


An architecture is presented for controlling robots that 
have multiple tasks, operate in dynamic domains, and 
require a fair degree of autonomy. The architecture is 
built on several layers of functionality, including a dis- 
tributed communication A er, a behavior layer for 
querying sensors, expa nding’ g goals, and executing 
commands, and a task ke level for Soe aeal the tempo- 
ral aspects of planning and achieving goals, coordinat- 
ing tasks, allocating resources, monitoring, and recov- 

ering from errors. Application to a legged planetary 
rover and an indoor mobile manipulator is described. 


104,075 
N90-25549/8/GAR 
(Order as N90-25503/5/GAR, PC a 


Jet Propulsion Lab., Pasadena, CA. 

on of End Effector Technology on Telemani- 
tion Performance. 

bg K. a7: Z. Szakaly, and T. Ohm. Mar 90, 12 

In NASA, Lyndon B. Johnson Space Center, Third 

Annual Workshop on Space Operations Automation 

and Robotics (Soar 1989) p 429-440. 


Generic requirements for end effector design are brief- 
ly summarized as derived from generic functional and 
operational requirements. Incl is a brief summary 
of'terms and definitions related to end effector tech- 
nology. The second part contains a brief overview of 


end effector technology work as JPL ap the past 
ten years, with emphasis on the evolution of new me- 
chanical, jerpe and control capabilities of end effec- 
tors. The third and major part is devoted to the descrip- 
tion of current end effector technology. The ongoing 
work addresses mechanical, sensing and control de- 
tails with emphasis on mechanical ruggedness, in- 
creased resolution in sensing, and close electronic 
and control integration with overall telemanipulator 
control system. 


104,076 
N90-25551/4/GAR 

(Order as N90-25503/5/GAR, PC A99/MF 

A04) 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Kinematically Redundant ARM Formulations for 
Coordinated Multiple ARM implementations. 

R. W. Bailey, L. J. Quiocho, and T. F. Cleghorn. Mar 


90, 8p 
In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 447-454. 


Although control laws for kinematically redundant ro- 
botic arms were presented as early as 1969, redun- 
dant arms have only recently become recognized as 
viable solutions to limitations inherent to kinematically 
sufficient arms. The advantages of run-time control op- 
timization and arm reconfiguration are becoming in- 
creasingly attractive as the complexity and criticality of 
robotic systems continues to oe poe A generalized 
control law for a spatial arm with 7 or more degrees of 
freedom (DOF) based on Whitney’s resolved rate for- 
mulation i. given. Results from a simulation implemen- 
tation utilizing this control law are presented. Further- 
more, results from a two arm simulation are presented 
to demonstrate the coordinated control of multiple 
arms using this formulation. 


104,077 
N90-25552/2/GAR 
(Order as N90-25503/5/GAR, PC or 


nae eee Houston, TX 
ical Approach of Collision Avoidance and 

Optimal Control on Robotic Manipulators. 

J. J. Wang. Mar 90, 10p 

In NASA, Lyndon B. Johnson Space Center, Third 

Annual Workshop on Space Operations Automation 

and Robotics (Soar 1989) p 455-464. 


Collision-free optimal motion and trajectory planning 
for robotic manipulators are solved by a method of se- 
quential gradient restoration algorithm. Numerical ex- 
amples of a two degree-of-fr m (DOF) robotic ma- 
nipulator are demonstrated to show the excellence of 
the optimization technique and obstacle avoidance 
scheme. The obstacle is put on the midway, or even 
further inward on purpose, of the previous no-obstacle 
optimal trajectory. For the minimum-time purpose, the 
trajectory grazes by the obstacle and the minimum- 
time motion successfully avoids the obstacle. The min- 
imum-time is longer for the obstacle avoidance cases 
than the one without obstacle. The obstacle avoidance 
scheme can deal with multiple obstacles in any ellip- 
soid forms by using artificial potential fields as penaity 
functions via distance functions. The method is prom- 
ising in solving collision-free optimal control problems 
for robotics and can be applied to any DOF robotic ma- 
nipulators with any performance indices and mobile 
robots as well. Since this method generates optimum 
solution based on Pontryagin Extremum Principle, 
rather than based on assumptions, the results provide 
a benchmark against which any optimization tech- 
niques can be measured. 


104,078 
N90-25563/9/GAR 
(Order as N90-25503/5/GAR, PC anne 
04 
Michigan Univ., Ann Arbor. 


Application of NASREM to Remote Robot Control. 
7 W. Walker, J. Dionise, and A. Dobryden. Mar 90, 


Hs NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 551-557. 


The implementation of a remote robot controller, 
wherein the distance to the remote robot causes sig- 
nificant communication time delays is described. The 
NASREM telrobot control architecture is used as a 
basis for the implementation of the system. Levels 1 
through 4 of the hierarchy were implemented. The so- 


104,081 
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lution to the problems encounterd during the imple- 
mentation and those which are unique to remote robot 
control are described. 


104,079 


N90-25572/0/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 


Wisconsin Univ.-Madison. Center for Space Automa- 
tion and Robotics. 

Test Bed Experiments for Various Telerobotic 
System Characteristics 

N. A. Duffie, S. F. Wiker, and J. J. Zik. Mar 90, 8p 
Contract NAGW-975 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 637-644. 


Dexterous manipulation and grasping in telerobotic 
systems depends on the integration of hi 

ance sensors, displays, actuators and controls into 
systems in which careful seneieeteanenanengiae 
to human perception and tolerance. Research under 

way at the Wisconsin Center for Space Automation 
and Robotics (WCSAR) has the objective of enhancing 
the performance of these systems and their compo- 
nents, and quantifying the effects of the many electri- 
cal, mechanical, control, and human factors that affect 
their performance. This will lead to a fundamental un- 
derstanding of performance issues which will in turn 
allow designers to evaluate sensor, actuator, display, 
and control technologies with respect to generic 
measures of dexterous performance. As part of this 
effort, an experimental test bed was developed which 
has telerobotic components with exceptionally high fi- 
delity in master/slave operation. A Telerobotic Per- 
formance Analysis System has also been developed 
which allows performance to be determined for various 
system configurations and electro-mechanical charac- 
teristics. Both this performance analysis system and 
test bed experiments are described. 


104,080 


N90-25573/8/GAR 
(Order as N90-25503/5/GAR, PC ar 
04) 


Jet Propulsion Lab., Pasadena, CA. 
Laboratory System for Dual-ARM Te- 


leoperation. 

A. K. Bejezy, Z. Szakaly, and W. S. Kim. Mar 90, 12p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Wi on Space Operations Automation 
and Robotics (Soar 1989) p 649-660. 


The computing architecture of a novel dual-arm teleo- 
peration system is described. The novelty of this 
system is that: (1) the master arm is not a replica of the 
slave arm; it is unspecific to any manipulator and can 
be used for the control of various robot arms with soft- 
ware modifications; and (2) the force feedback to the 
general purpose master arm is derived from force- 
torque sensor data originating from the slave hand. 
The computing architecture of this breadboard system 
is a fully synchronized pipeline with unique methods for 
data handling, communication and mathematical 
transformations. The computing system is modular, 
thus inherently extendable. The local control loops at 
both sites operate at 100 Hz rate, and the end-to-end 
bilateral (force-reflecting) control loop operates at 200 
Hz rate, each loop without interpolation. This provides 
high-fidelity control. This end-to-end system elevates 
teleoperation to a new level of capabilities via the use 
of sensors, microprocessors, novel electronics, and 
real-time graphics displays. A description is given of a 
graphic simulation system connected to the dual-arm 
teleoperation breadboard system. High-fidelity graphic 
simulation of a telerobot (called Phantom Robot) is 
used for preview and predictive displays for planning 
and for real-time control under several seconds com- 
munication time delay conditions. High fidelity graphic 
simulation is obtained by using appropriate calibration 
techniques. 


104,081 


N90-26331/0/GAR 
Maryland Univ., College Park. 


PC A07/MF A01 
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University of Maryland Walking Robot: A Design 
for Undergraduate Students. 

B. Olsen, J. Bielec, D. Hartsig, M. Oliva, and P. 

Grotheer. 1990, 130p NAS 1.26:186839, NASA-CR- 


186839 
Contract NGT-21-002-800 


The design and construction required that the walking 
robot machine be capable of completing a number of 
tasks including walking in a straight line, turning to 
direction, and maneuvering over an obstable 
such as a set of stairs. The machine consists of two 
sets of four telescoping legs that alternately support 
the entire structure. A gear-box and crank-arm assem- 
bly is connected to the leg sets to provide the power 
required for the translational motion of the machine. By 
——s all eight legs, the robot comes to rest on ~ 
— igfoot support. Turning is a eeig mnpen byr 
—ne oye vmenae about this support. mac! ine 
controlied by using either a user operated 
remote tether or the on-board computer for the execu- 
tion of control commands. Absolute encoders are at- 
tached to all motors (leg, main drive, and Bigfoot) to 
provide the control computer with information regard- 
ing the status of the motors (up-down motion, forward 
or reverse rotation). Long and short range infrared 
sensors provide the computer with feedback informa- 
tion regarding the machine's relative position to a 
series of stripes and reflectors. These infrared sensors 
simulate how the robot might sense and gain informa- 
tion about the environment of Mars. 


104,082 

N90-26498/7/GAR PC A05/MF A01 
Peni ia Univ., Philadelphia. 

Gi ing with Mechanical Intelligence. 

M.S. Thesis. 


N. T. Ulrich. Dec 88, 79p NAS 1.26:186864, MS-CIiS- 
89-51, NASA-CR-186864 
Contracts NAG5-1045, N00140-85-K-0807 


Many robotic hands have been designed and a 
number have been built. Because of the difficulty of 
controlling and using complex hands, which usually 
have nine or more degrees of freedom, the simple 
one- or two-degree-of-freedom gripper is still the most 
common robotic end effector. A new category of 
device is presented: a medium-complexity end effec- 
tor. With three to five degrees of freedom, such a tool 
is much easier to control and use, as well as more eco- 
nomical, compact and lightweight than complex 
hands. In order to increase the versatility, it was neces- 
sary to identify grasping primitives and to implement 
them in the mechanism. In addition, power and envel- 
oping .-~4 are stressed over fingertip and precision 
grasps. The design is based upon analysis of object 
apprehension types, requisite characteristics for active 
sensing, and a determination of necessary environ- 
mental interactions. Contained are the general con- 
cepts necessary to the design of a medium-complexity 
end effector, an analysis of typical performance, and a 
computer simulation of a grasp planning algorithm 
specific to this type of mechanism. Finally, some de- 
tails concerning the UPenn Hand-a tool designed for 
the research laboratory-are presented. 


104,083 

N90-26581/0/GAR PC A09/MF A01 
Cellulose Conversion Enterprises, Berkeley, CA. 
Beam Rider for an Articulated Robot Manipulator 
(ARM) Accurate Positioning of Long Flexible Ma- 
nipulators. 

Final Report. 

M. J. Malachowski. Apr 90, 180p NAS 1.26:185151, 
NASA-CR-185151 

Contract NAS3-25917 


Laser beam positioning and beam rider modules were 
incorporated into the long hollow flexible segment of 
an articulated robot manipulator (ARM). Using a si » 
laser beam, the systern determined the position of t 

distal ARM endtip, with millimetric precision, in six > 
grees of freedom, at distances of up to 10 meters. Pre- 
liminary designs, using space rated technology for the 
Critical systems, of a two segmented physical ARM, 
with a single and a dual degree of freedom articulation, 
were developed, prototyped, and tested. To control 
the positioning of the physical ARM, an indirect adapt- 
ive controller, which used the mismatch between the 
position of the laser beam under static and dynamic 
conditions, was devised. To predict the behavior of the 
system and test the concept, a computer simulation 
model was constructed. A hierarchical artificially intelli- 
gent real time ADA operating system program struc- 
ture was created. The software was designed for im- 
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plementation on a dedicated VME bus based intel 
80386 administered parallel processing multi-tasking 
computer system. 


104,084 

N90-26582/8/GAR PC A03/MF A01 
Virginia Na ery! Inst. and State Univ., Blacksburg. 
Real-Ti Collision Detection System. 


C. A. Shaffer, and G. M. Herb. 11 Jun 90, 36p NAS 
1.26:185878, TR-90-28, NASA-CR-185878 
Contract NAG5-1183 


A data structure and update algorithm are presented 
for a prototype real time collision detection safety 
system for a multi-robot environment. The data struc- 
ture is a variant of the octree, which serves as a spatial 
index. An octree recursively decomposes 3-D space 
into eight equal cubic octants until each octant meets 
some decomposition criteria. The octree stores cyls- 
pheres (cylinders with spheres on each end) and rec- 
tangular solids as primitives (other primitives can easily 
be added as required). These primitives make up the 
two seven degrees-of-freedom robot arms and envi- 
ronment modeled by the system. Octree nodes con- 
taining more than a predetermined number N of primi- 
tives are decomposed. This rule keeps the octree 
small, as the entire environment for the application can 
be modeled using a few dozen primitives. As robot 
arms move, the octree is updated to reflect their 
changed positions. During most update cycles, any 
given primitive does not change which octree nodes it 
is in. Thus, modification to the octree is rarely required. 
Incidents in which one robot arm comes too close to 
another arm or an object are reported. Cycle time for 
interpreting current joint angles, updating the octree, 
and detecting/reporting imminent collisions averages 
30 <n, on an Intel 80386 processor running at 
20 MHz. 


104,085 

N90-26587/7/GAR PC A08/MF A01 
Institut National Polytechnique de Grenoble (France). 
Perception Multisensorielle de la Structure Geo- 
metrique d’Une Scene (Multi-Sensory Perception 
of a Geometrical Structure of a Scene). 

Ph.D. Thesis. 

F. Ramparany. 1989, 155p ETN-90-97245 

In French; English Summary. Sponsored in part by Eec 
and Projet National Orasis. 


In order to perform and control tasks, a robot needs 
precise and complete information about its environ- 
ment. This requirement is satisfied using a set of multi- 
ple independant sensors. A technique that exploits the 
redundancy and complementarity of information from 
multiple sensors, to build and maintain a boundary 
based ———— of the environment, is presented. 
Geometric information expressed as an estimate and 
its uncertainty is considered. This technique was ap- 
plied to the realization of a vision system that produces 
a three-dimensional wire frame description of a static 
environment from a sequence of images taken with a 
camera mounted on a robot arm. 


104,086 

N90-26588/5/GAR PC A08/MF A01 
Institut National Polytechnique de Grenoble (France). 
Verification jon de Programme pour la 
Prise en Compte des Incertitudes en Programma- 
tion Automatique des Robots (Verification-Correc- 
tion of a Program for Including Uncertainties in the 
Robot — Programming). 

Ph.D. Thesi 

P. Puget. 1989, 166p ETN-90-97246 

Text in French. 


An approach called verification-correction of a pro- 
gram is presented. It ensures the validity and correc- 
tion of a robot manipulation program. The program is 
obtained by planning the input operations, the trans- 
port and assembly of the objects. Geometric uncer- 
tainties are not considered. The verification step con- 
sists of subsequent handling of the initial manipulation 
uncertainties and ensuring that the constraints are sat- 
isfied. If this is not the case, the constraints are sent 
back for calculation of new minimal conditions. The 
constraints are used for correcting the program by 
adding instructions which diminish the uncertainties. 
The verification-correction program is based in the de- 
scription of the robot’s action. 


104,087 
N90-27311/1/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04) 


Boeing Aerospace Co., Huntsville, AL. 

Vision-Based Telerobotic Control Station. 

B. Tillotson. May 90, 5p 

In NASA, Marshall Space Flight Center, Fifth Confer- 

pa yn Artificial Intelligence for Space Applications p 
25-329. 


A telerobotic control station is described. In it, a ma- 
chine vision system measures the position, orientation, 
and configuration of a user’s hand. A robotic manipula- 
tor mirrors the status of the hand. This concept has 
two benefits: control actions are intuitive and easily 
learned, and the workstation requires little volume or 
mass. 


104,088 
N90-27331/9/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04) 


Alabama A and M Univ., Normal. 

Resolution of Seven-Axis Manipulator Redundan- 

cy: A Heuristic Issue. 

1. Chen. May 90, 9p 

Contract NAG8-023 

In NASA, Marshall Space Flight Center, Fifth Confer- 

eee on Artificial Intelligence for Space Applications p 
35-543 


An approach is presented for the resolution of the re- 
dundancy of a seven-axis manipulator arm from the Al 
and expert systems point of view. This approach is 
heuristic, analytical, and globally resolves the redun- 
dancy at the position level. When compared with other 
approaches, this approach has several improved per- 
formance capabilities, including singularity avoidance, 
repeatability, stability, and simplicity. 


104,089 
PB91-107870/GAR PC A07/MF A07 
Louisville Univ., KY. 

Worker Perception of Hazardous Robotic Work- 
stations. 

Final rept. 

W. B. Karwowski, B. Amarnath, and N. Pongpatana. 
Jan 90, 149p 

Contract RO1-HO-02568 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


Research was conducted to investigate the percep- 
tion, decision and action processes involved in colli- 
sion and injury avoidance with respect to both expect- 
ed and unexpected robot movements. The industrial 
robots P50 and MH33 were used in the laboratory ex- 
periments; 24 industrial workers with previous experi- 
ence with robots participated in the studies. In the first 
experiment, designed to measure the maximum speed 
of robot motions, an industrial robot performed a simu- 
lated 15 minute pick and place palletizing task. Sub- 
jects adjusted the speed of the robot's arm until a max- 
imum but safe speed was determined. The second ex- 
periment determined the minimum time for robot inac- 
tivity needed to signal a safe to approach condition. 
Experiment number three investigated worker percep- 
tion of the robot’s working space. The authors con- 
clude that in order to provide for an operator’s comfort 
and safety, the robotic workstations should be de- 
signed with several design restrictions with respect to 
their operational characteristics. The speed of the 
robot’s arm should be limited to no more than 70 centi- 
meters/second. Idle times should be between 16 and 
24 seconds. Layout design of the workstations should 
allow for minimum separation between the human op- 
erator and the robot’s arm of 17 inches. 


104,090 

PB91-112086 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

Technique for the Detection of Robot Joint Gear 
Tightness. 

Final rept. 

N. G. Dagalakis, and D. R. Myers. 1985, 9p 

Contract N00014-83-K-0236 

Sponsored by Office of Naval Research, Arlington, VA. 
Pub. in Jnl. of Robotic Systems 2, n4 p415-423 1985. 


A new technique for the examination of gear tightness 
in robot joint drive systems is presented. A single robot 
joint is subjected to random excitation while the rest of 
the joints are constrained. The corresponding link 
motion is monitored by two accelerometers mounted 
on the link. The transfer function of the translational 
component of link acceleration is then obtained. From 
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the half peak magnitude bandwidth of the first reso- 
nant frequency it is possible to determine whether the 
joint gears under testing have a tight or loose meshing, 
Tests were performed on the wrist rotation joint of an 
industrial robot in two steady state positions with the 
end effector loaded and unloaded. 


104,091 


PB91-112292 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Precision Engineering Div. 

Overview of Off-Line Robot Programming Sys- 
tems. 

Final rept. 

R. J. Hocken, and G. Morris. 1986, 9p 

Pub. in CIRP Annals 35, n2 p495-503 1986. 


Although robots have been used in manufacturing for 
some years, their true economic value and efficiency 
of operation will only be realized when appropriate sys- 
tems are developed that will enable rapid and possibly 
even automatic programming of industrial robots for a 
diversity of tasks. In the early years when robots were 
used only for such simple tasks as pick-and-place and 
spot welding in high-volume applications, teach-mode 
programming with playback of the taught positions was 

ient. Now, however, as the use of robots expands 
into the small batch domains and the variety of tasks is 
increased, the labor-intensive nature of these pro- 
gramming systems plus the loss of machine time nec- 
essary for program validation saps limits those appli- 
cations to winch robots can applied to economic 
advantage. 
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N90-26167/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Simulated Dynamic Response of a Servovaive 
Controlled Hydraulic Actuator. 

D. A. Babcock. Jun 90, 30p NAS 1.15:101644, 
NASA-TM-101644 


A general purpose math model of a servovalve con- 
trolled hydraulic actuator system is derived. The 
system consists of a linear actuator with unequal 
piston areas, a single stage servovalve, a gas charged 
hydraulic accumulator, and the interconnecting piping. 
The state equations are integrated using the Ad- 
vanced Continuous Simulation Language (ACSL) for 
determining the system’s dynamic response charac- 
teristics. Using this generalized hydraulic actuator 
system model, response characteristics were deter- 
mined for various servovalve commands. 


104,093 
N90-26171/0/GAR 
Cincinnati Univ., OH. 
Computer Simulation of Gear Tooth Manufacturing 
Processes. 


PC A04/MF A01 


Final Report. 

D. Mavriplis, and R. L. Huston. Feb 90, 53p NAS 
1.26:185200, AVSCOM-TM-90-C-003, NASA-CR- 
185200 

or NSG-3188, Contract DA PROJ. 1L1-62209-A- 


Sponsored in part by Avscom, Cleveland, OH. 


The use of computer graphics to simulate gear tooth 
manufacturing procedures is discussed. An analytical 
basis for the simulation is established for spur gears. 
The simulation itself, however, is developed not only 
for spur gears, but for straight bevel gears as well. The 
applications of the developed procedure extend from 
the development of finite element models of hereto- 
fore intractable geometrical forms, to exploring the 
fabrication of nonstandard tooth forms. 


104,094 


N90-27108/1/GAR 
California Inst. of Tech., Pasadena. 


PC A05/MF A01 


the Hydrodynamic 
Forces on th on the St hd nae Pump Impel- 
Thesis. 
F.Z . 1989, “oa NAS 1.26:186952, E249.9, 
NASA-C -186952 


Contracts NAS8-33108, NAG8-118 


Fluid-induced forces acting on a rotating impeller are 
known to cause rotor-dynamic problems in turboma- 
chines. The forces generated by leakage flow along 
the front shroud surface of a centrifugal turbomachine 
a play an important role among these fluid-in- 
duced forces. The present research was aimed to gain 
a better understanding of these shroud forces. An ex- 
perimental apparatus was designed and constructed 
to simulate the impeller shroud flow. Hydrody- 
namic forces and steady and unst pressure distri- 
butions on the rotating shroud were measured as func- 
tions of eccentricity, width of shroud ge face 
seal clearance and shaft rotating speed. The forces 
measured from the ler and manometers 
agreed well. The hydrodynamic force matrices were 
found skew-symmetric and statically unstable. This is 
qualitatively similar to the result of previous hydrody- 
namic volute force measurements. Nondimensiona- 
lized normal and tangential forces decrease slightly as 
Reynolds number increases. As the width of the 
shroud clearance decreases and/or the eccentricity 
increases, the hydrodynamic forces increase nonlin- 
early. There was some evidence found that increased 
front seal clearance could reduce the radial shroud 
forces and the relative magnitude of the destabilizing 
tangential force. Subharmonic pressure fluctuations 
were also observed which may adversely affect the 
behavior of the rotor system. 


104,095 
N90-27632/0/GAR 
(Order as N90-27617/1/GAR, PC A25/MF 
A 


) 
Internationale Atomreaktorbau G.m.b.H., Bergisch 
Gladbach (Germany, F.R.). 
Line Diagnostics of Rotating Machinery Using 
Expert System Tech: 
5% Hohi, W. Pinterowitsch, and H. Schmidt. Jan 90, 


12p 
S Dir, Aircraft Integrated Monitoring Systems p 319- 
1. 


A tool to solve monitoring See problems of 
rotating machinery is It consists of an 
expert system technology combined with signal proc- 
essing hardware and pattern r: nition me’ . The 
conceptual design of an on-line diagnostic system for 
a liquid sodium pump in a nuclear power plant is de- 
scribed. An overview on the system design, the system 
parameters, the user interface, and an example for the 
construction of the knowledge base will be given. 


104,096 

N90-28060/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

ome namics of Multistage Gear Transmission with 
ects of Gearbox Vibrations. 

F. K. Choy, Y. K. Tu, J. J. Zakrajsek, and D. P. 

Townsend. Jun 90, 25p NAS 1.15: 103109, E- 5433, 

NASA-TM-103109 

Contract DA PROJ. 1L1-62209-A-47-A 

Presented at the Csme Mechanical Engineering 

Forum, Toronto, Ontario, 3-9 Jun. 1990; Sponsored in 

Part by Canadian Society of Mechanical Engineers. 


A comprehensive approach is presented in analyzing 
the dynamic behavior of multistage gear transmission 
systems with the effects of gearbox induced vibrations 
and mass imbalances of the rotor. The modal method, 
with undamped frequencies and planar mode shapes, 
is used to reduce the degrees of freedom of the gear 
system for time-transient dynamic analysis. Both the 
lateral and torsional vibration modes of each rotor- 
bearing-gear stage as well as the interstage vibrational 
characteristics are cou together through localized 
gear mesh tooth interactions. In addition, gearbox vi- 
brations are also coupled to the — 

system dynamics through beari pport forces be- 
tween the rotor and the gearbox. ae and steady 
state dynamics of lateral and torsional vibrations of the 
geared system are examined in both time and frequen- 
cy domains to develop interpretations of the overall 
modal dynamic characteristics under various operating 
conditions. A typical three-stage geared system is 
used as an example. Effects of mass imbalance and 
gearbox vibrations on the system dynamic behavior 
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are presented in terms of modal excitation functions 
-- both lateral and torsional vibrations. Operational 

leristics and conclusions are drawn from the re- 
oats presented. 


104,097 

PB91-111989 Not available NTIS 
National Inst. of Standards and Tech (NEL), 
Boulder, CO. Chemical pv agree bees 

Influence of and Turbine 
Flowmeter 

Final rept. 

J. A. Brennan, S. E. McFaddin, C. F. Sindt, and K. M. 
Kothari. 1989, 4p 


Sponsored by Gas Research Inst., Chi , IL. 
Pub. in Flow . Instrum. 1, p5-8 Oct 89. 


Tests of four different beta ratio orifice flowmeters in a 
100 mm (4 inch) meter tube and two 100 mm tu —— 
flowmeters were run in nitrogen lp tl beet 4 MPa ove 

sq in abs) at pipe Reynolds nu 

and Ws Ghange tr Sie auahengs 
al in i 

meter factors were determined. Differences greater 
than 5% were found in the discharge coefficients for 
certain combinations of swirl and beta ratios. The 
change in turbine meter factors also exceed 5% for 
certain combinations of swirl and meter design. 


Tribology 


104,098 
DE90015120/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Measurement and finite element analysis of the 
— stiffness of non-uniform clearance, gas, 
P. Holster, J. Jacobs, and J. Roblee. Jun 90, 29p 
UCRL-JC-104362, CONF-901071-6 
sont STLE-ASME tbo f T 

joint - i conference, Toronto 
(Canada), 7-10 Oct seek eiceoees by Department 
of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper presents an overview of a finite-element- 
method (FEM) approach for the calculation of the dy- 
namic stiffness of circular, externally-pressurized, gas, 
thrust bearings with a non-uniform clearance. Some 
observations are made about the characteristic behav- 


ment and qualification of a test apparatus and the nec- 
essary test techniques for measuring dynamic stiff- 
— up to 250 N/(mu)m at aequanies up to 2000 Hz. 

le, experimental verification of the FEM 
oun will be presented in a later paper. 10 refs., 9 
figs., 2 tabs. 


104,099 
N90-27838/3/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 


A02) 
Saddle River, NJ. 

Bearings Any Size, Any 
Shape, 77 K and Up. (Abstract Only). 
F. G. Reick. Apr 90, 1 
In NASA, Goddard ce Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Nis $e ms p69. 


a free beari at 77 k or hi are possible 
pon ay Sy c) copper oxide ceramic super- 
he conventional method for making such 

bearings is to use a sintered ceramic monolith. This 
puts great restraints on size, shape and postforming 
machining. The material is hard and abrasive. It’s pos- 
sible to grind up ceramic superconductors and sus- 
pend the granules oe a beget Mechanical 

rties improve and are 

binder. T The Meissner effect is confined to individual 
grains containing electron vortices. Tracks, rails, levi- 
tation areas and bearings can be made this way with 
plastic molding and extruding machines 

or by painting. The parts are easily machined. The sac- 
rifice is in "bulk electrical conductivity. A percolating 
wick feel for LN2 can be used to cool remote super- 
conductors and large areas quite effectively. A hollow 
spheroid or cylinder of superconductor material can be 
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molded with the internal surfaces shielded by the 
se og een mtn hh opens wer twee 

— of the Faraday cage and the inside can 
+ called Meissner space. It’s selective. The ac 
fields are transmitted with minor attenuation. Particle 
size and distribution have a profound effect on final 
magnetic and electrical characteristics. 


104,100 

N90-28066/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. — Research Center. 
Modification of the Shaberth Bearing Code to In- 
— meet and a Discussion of the Traction 


CM M. Woods. Sep 90, 30p NAS 1.60:3017, NASA- 
TP-3017 


mete developed traction data for Rocket Propel- 
font 1 (RP-1), a hydrocarbon fuel of the kerosene 
family, was used to develop the parameters needed by 
the bearing code SHABERTH in order to include RP-1 
as a lubricant choice. The procedure for inputting data 
for a new lubricant choice is reviewed, and the theoret- 
ical fluid traction model is discussed. Comparisons are 
made between experimental traction data and those 
predicted by SHABERTH for RP-1. All data needed to 
a . _—— for use with RP-1 as a lubricant are 


General 


104,101 
DE$0016659/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

in methodo ‘needs for fiber-reinforced 
corande heat exchangers. 
J. J. Blass, and M. B. Ruggles. Aug 90, 47p ORNL/ 
TM-11012 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
rapa Original copy available until stock is exhaust- 


The purpose of this report is to identify significant de- 
velopment and validation needs that must be satisfied 
to establish a viable design methodology for use of ce- 
ramic-fiber-reinforced, ceramic-matrix composite ma- 
terials in advanced heat exchangers for high-tempera- 
ture and pos A nag applications. This is part of an 
initiative undertaken by the US Department of Energy 
(DOE), Office of Industrial Programs (OIP), to foster 
the development and commercialization of high-pres- 
sure heat-exchange systems (HIPHES). Previous stud- 
ies identified several industrial applications of HiPHES 
technology in which the use of fiber-reinforced ceramic 
composites can provide very significant benefits. The 
studies resulted in a recommended development pro- 
gram that includes an early assessment of design 
methodology needs for these materials and applica- 
tions. To provide this assessment, Oak Ridge National 
Laboratory (ORNL) assembled a panel of experts with 
government, university, and industrial affiliations. The 
present panel met in April 1988 for oe and 
discussions related to structural design methodology 
for fiber-reinforced ceramic heat-exchanger compo- 
nents. This report is based, in part, on those discus- 
sions and on written contributions subsequently pro- 
vided by panel members. 38 refs., 1 fig., 1 tab. 


104,102 
N90-25293/3/GAR PC AOS/MF A01 
Wichita State Univ., KS. 

Study of Counterflow Heat Exchanger 
Transients. 


M.S. Thesis. 
J. S. Ontko. May 89, 86p IAR-89-10 
Sponsored in Part by Army. 


The transient response of the single-pass counterflow 
heat exchanger to step changes of inlet temperatures 
and/or flow rates is examined. Using numerical meth- 
ods, the responses of three text exchangers, repre- 
senting both high and low capacitance in the fluids 
and/or the exchanger, are calculated and the results 
presented in graphical form. Also included is a descrip- 
tion of the solution methodology and its limitations. 


104,103 
N90-26272/6/GAR 


202 VOL. 91, No. 2 


PC A02/MF A01 


Sverdrup Technology, Inc., Brook Park, OH. 

Transient Characteristics of a Grooved Water Heat 
Pipe with Variable Heat Load. 

Final Report. 

J. H. Jang. Jul 90, 8p NAS 1.26:185280, E-5668, 
NASA-CR-185280 

Contracts NAS3-24105, NAS3-25266 

Proposed for Presentation at the 1990 Winter Annual 
Meeting of Asme, Dallas, TX, 25-30 Nov 1990. 


The transient characteristics of a grooved water heat 
pipe were studied by using variable heat load. First, the 
effects of the property variations of the working fluid 
with temperature were investigated by operating the 
water heat pipe at several different temperatures. The 
experimental results show that, even for the same heat 
input profile and heat pipe configuration, the heat pipe 
transports more heat at higher temperature within the 
tested temperature range. Adequate liquid return to 
the evaporator due to decreasing viscosity of the work- 
ing fluid permits continuous vaporization of water with- 
out dry-out. Second, rewetting of the evaporator was 
studied after the evaporator had experienced dry-out. 
To rewet the evaporator, the elevation of the condens- 
er end was the most effective way. Without elevating 
the condenser end, rewetting is not straight-forward 
even with power turned off unless the heat pipe is kept 
at isothermal condition for sufficiently long time. 


104,104 

PBS1-107573/GAR PC A04/MF A04 

pcg Inst. of Standards and Technology, Gaithers- 
urg, MD. 

Heat Transfer in a Compact Tubular Heat Exchang- 

er with Helium Gas at 3.5 MPa. 

a A. Olson, and M. P. Glover. ‘Jun 90, 66p NISTIR- 

41 
Sponsored by National Aeronautics and Space Admin- 
istration, Hampton, VA. Langley Research Center. 


The authors constructed a compact heat exchanger 
consisting of circular tubes in parallel brazed to a 
grooved base plate. This tube specimen heat ex- 
changer was tested in an apparatus which radiatively 
heated the specimen on one side at a heat flux of up to 
54 W/cm sq, and cooled the specimen with helium gas 
at 3.5 MPa and Reynolds numbers of 3000 to 35,000. 
The measured friction factor of the tube specimen was 
lower than that of a circular tube with fully developed 
turbulent flow, although our uncertainty was 9 due 
to entrance and exit losses. The measured Nusselt 
number, when modified to account for differences in 
fluid properties between the wall and the cooling fluid, 
agreed with past correlations for fully developed turbu- 
lent flow in circular tubes. 
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104,105 
N90-27909/2/GAR PC A03/MF A01 
Thiokol Chemical Corp., Brigham City, UT. 

Evaluation of EA-O34NA 4 with 2.5 Percent Cab-O- 


Final Report. 

G. A. Caldwell. Jun S Je NAS 1.26:184005, TWR- 
50212, NASA-CR-1840 

Contract NASS-30480 


Currently, Hysol adhesive EA-934NA is used to bond 
the Field Joint Protection System on the Shuttle rocket 
motors at Kennedy Space Center. However, due to 
processing problems, an adhesive with a higher vis- 
cosity is needed to alleviate these difficulties. One pos- 
sible solution is to add Cab-O-Sil to the current adhe- 
sive. The adhesive strength and bond strengths that 
can be obtained when 2.5 percent Cab-O-Sil is added 
to adhesive EA-934NA are examined and tested over 
a range of test temperatures from -20 to 300 F. Tensile 
adhesion button and lap shear specimens were 
bonded to D6AC steel and uniaxial tensile specimens 
(testing for strength, initial tangent modulus, elonga- 
tion and Poisson’s ratio) were prepared using Hysol 
adhesive EA-934NA with 2.5 percent Cab-O-Sil added. 
These specimens were tested at -20, 20, 75, 100, 125, 
150, 200, 250, and 300 F, respectively. Additional ten- 


sile adhesion button specimens bonding Rust-Oleum 
primed and painted D6AC steel to itself and to cork 
using adhesive EA-934NA with 2.5 percent Cab-O-Sil 
eer were tested at 20, 75, 125, 200, and 300 F, re- 

pectively. Results generally show decreasing 
Srength values with increasing test temperatures. The 
bond strengths obtained using cork as a substrate 
— totally dependent on the cohesive strength of the 


104,106 
TIB/B90-81963/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Information und Dokumentation. 
Metal/polymer interface in aluminium adhesive 
joints: A microanalytical study. 

“m 1988, 15p Rept no. MBB-Z-0228-88- 
Microfiche only. 


Aluminium adhesive joints have been prepared with 
metal pretreatment used in the aerospace industry, 
namely chromic sulphuric acid pickling (CSA, FPL- 
etch), phosphoric acid anodizing (PAA), and chromic 
acid anodizing (CAA). Chemical and physical tech- 
niques are discussed which render the interfaces ac- 
cessible to electron microscopy and microanalysis. 
These comprise fracturing, selective removal of metal 
or metal plus oxide through chemical ae. nal. 
lapping and argon ion sputtering. The eis 

cal techniques are high resolution S whan 
Auger, and ESCA. It is found that the porous oxide 
layers are completely invaded by the adhesive primer, 
which cures into a fibrous structure. The porous region 
contains more nitrogen compounds than the primer 
itself, possibly owing to the migration of the reactive 
part of the primer into the pores and to the adsorption 
and interphase segregation of low-molecular-weight 
constituents. The early stage of corrosion in one case 
is studied. The techniques discussed here are suitable 
for quality control or failure analysis. The work sup- 
ports the concept of a mechanical anchoring of the ad- 
hesive within the oxide pores as the predominant ad- 
hesion mechanism. (orig.). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081963.) 


Carbon & Graphite 


104,107 

DE90015910/GAR PC A03 

Lawrence Livermore National Lab., CA. 

Tra rt properties of activated carbon fibers. 

S. L. di Vittorio, M. S. Dresselhaus, M. Endo, J. P. 

Issi, and L. Piraux. Jul 90, 19p UCRL-CR-104544 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washin ngon, DC. 

Po. od copy only, copy does not permit microfiche pro- 
luction. 


The transport properties of activated isotropic pitch- 
based carbon fibers with surface area 1000 m(sup 2)/ 
g have been investigated. We report preliminary re- 
sults on the electrical conductivity, the magnetoresis- 
tance, the thermal cond and the thermopower 
of these fibers as a function of temperature. Compari- 
sons are made to transport properties of other disor- 
dered carbons. 19 refs., 4 figs. 


104,108 

PB91-110965/GAR PC A03/MF A03 
Statens Provningsanstalt, Boras (Sweden). 

Cyclic Fatigue of Yttria Tetragonal Zirconia Poly- 
crystals. 

L. Carlsson. 1990, 28p SP-RAPP-1990:02, ISBN-91- 
7848-198-8 


The use of advanced ceramic materials rather than 
metallic materials for structural applications, such as in 
gas-turbine engines, has been motivated by their low 
density, far superior elevated-temperature strength 
and presumed insensitivity to degradation from cyclic 
fatigue (1). Several recent reports, however, have 
given evidence for reduced lifetimes under cyclic load- 
ings at stress levels clearly below the flexure strength. 
The report presents results from cyclic, monotonic and 
static loadings of test bars of yttria tetragonal zirconia 
polycrystals (Y-TZP). The tests were performed in 4- 
point bending at room temperature. The fractured sur- 
faces of the samples were investigated by low-power 
optical microscopy and by high magnification scanning 
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microscopy. Microhardness and fracture toughness 
were measured with the indentation technique. X-ray 
diffraction analysis was used to evaluate the crystallo- 
graphic changes taking place during the mechanical 
tests. 


104,109 

TIB/A90-81892/GAR PC E07 

Technische Hochschule Aachen (Germany, F.R.). Fa- 

kultaet fuer Maschinenwesen. 

Untersuchung der Partikelbildung beim Abbrand 

von polykristallinem Graphit. (Investigation of the 
particle formation during the burn-off of polycrys- 

falline erento 

Diss. (Dr. ing) 

A. Nacken. 23 Jan 89, 107p 

In German. 


This thesis comprises experimental and theoretical in- 
vestigations of the carbon-particle formation occurring 
durin: ng the oxidation of polycrystalline graphite. Deter- 
mined here are the total loss of mass dm sub t /dt 
averaged over the burning time t sub br and the 
sample surface A sub 0 , the specific particle formation 
dm sub p /dt, and the relative particle formation dM/dt 
sub p as quotient of both quantities. The theoretical 
pees of the study describes the burn-off of a heteroge- 
aan eons body by means of a model which as- 
sumes filler and binder as adjacent columns. The burn- 
Off rate of filler and binder is described by an Arrhenius 
approach with different kinetic constants for each. The 
transport processes through the flow boundary layer 
are assumed on a highly simplified basis. (orig./MM). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081892.) 


Ceramics, Refractories, & Glass 
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DE$0014851/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 
Viscoelastic material model for computing 
stresses in glass 

R. S. Chambers. Jul 90, o SAND-90-0645 
Contract ACO4-76DP0078 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
fen Original copy available until stock is exhaust- 


Glass-to-metal seals are an integral part of many elec- 
tronic components. When seals are formed at elevat- 
ed temperatures and cooled to room temperature, re- 
sidual stresses are generated by the unequal thermal 
contractions of the constituent materials. The combi- 
nation of high stress and low fracture resistance of 
glass makes it extremely difficult to design and build 
hermetic glass-to-metal seals. Rigorous and robust 
stress analyses must incorporate the complex and 
coupled changes in volumetric strain and stress relax- 
ation which occur as glass passes through the liquid/ 
solid temperature regime. The phenomenological be- 
pn Abed oon can be modeled viscoelastically. The 
numerical discretization of the viscoelastic 
po is presented for use in finite element pro- 
ag Vectorizable integration schemes are derived 
or both the traditional hereditary integrals of viscoe- 
lasticity and the equivalent rate forms of the equations. 
The general behavior of glass is discussed and related 
to the viscoelastic model. Solutions to discretized vis- 
coelastic equations are applied to an example problem 
and compared to results obtained from experimental 
data. The viscoelastic model of glass provides a new 
capability to analyze and design actual manufacturing 
processes by predicting, a priori, the effects of temper- 
ature history on the residual stress state. 


104,111 
DES$0016517/GAR 

Oak Ridge Y-12 Plant, TN. 
Analysis of aluminum oxide ceramic. 

D. A. Carpenter, and C. E. Holcombe. 29 Aug 90, 
12p Y/DW-1008 

Contract AC05-840S21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Several aluminum oxide ceramic disks were received 
from Coors Ceramics for analysis of black spots occur- 
ing on some of the disks. The disks were analyzed by 
x-ray fluorescence, using the x-ray microprobe in the 


PC A03/MF A01 


scanning mode, and by x-ray diffraction. The elements 
(greater than Z=14) observed, listed in order of ap- 
proximate concentration, were Zr (several percent), 
Fe, Ca, Ni, and Sr, (minor to trace amounts). X-ray dif- 
fraction analysis revealed a major amount of Al(sub 
2)O(sub 3) (corundum), a minor amount of ZrO(sub 2), 
and minor unidentified lines. Some of the unidentified 
lines could be accounted for by CaAl(sub 2)Si(sub 
2)O(sub 8) and BaAl(sub 2)Si(sub 2)O(sub 8). There 
were no significant dif-ferences between the analyses 
. hog rejected disks and those of the acceptable 
isks. 
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DES0016534/GAR PC A02/MF A014 
Battelle Pacific Northwest Labs., Richland, WA. 
Particle network rearrangement during pressure 
filtration and sedimentation: Analysis by gamma- 


ray densitometry. 
C. 1 Schilling, J. J. Lannutti, and |. A. Aksay. Jul 90, 
6p PNL-SA-18383, CONF-900736-3 

Contract ACO6-76RL01830 

Conference on nondestructive evaluation of modern 
ceramics, Columbus, OH (USA), 9-12 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Recent studies show that properties of sintered ce- 
ramics can be significantly affected by particle packing 
defects that evolve prior to sintering. For example, re- 
duced fracture strengths are often attributed to differ- 
ential shrinkage stresses incurred ome. drying and 
sintering operations; these stresses r from large 
pores and variations in packing structure uniformity. 
. lating these defect populations requires a better 
standing of how physical parameters affect proc- 
oseee of agglomerate restructuring and pore closure 
during successive processing stages (suspension 
preparation, shape-forming, drying, and sintering). In 
particular, effects of dispersant chemistry on ceramic 
particle railed! wate are poorly understood; im- 
proved anal methods are necessary to evaluate 
the oe treat of solution chemistry parameters on re- 
arrangement forces at particle-particle interfaces. 


104,113 
DE90016568/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

High-strain-rate compression and fracture of B4C- 
aluminum cermets. 

W. R. Blumenthal. 1990, 11p LA-UR-90-2699, CONF- 
90081 25-5 

Contract W-7405-ENG-36 

Explomet conference, San Diego, CA (USA), 12-17 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The compressive behavior of liquid-metal infiltrated 
boron carbide-aluminum cermets were studied as a 
function of strain rate, composition, and microstruc- 
ture. Hopkinson split pressure bar (HSPB) and quasi- 
static compression tests were conducted using dumb- 
bell-shaped specimens. Results showed cermet com- 
pressive strength to be independent of loading rate. 
Strength was also found to be independent of the alu- 
minum alloy used to infiltrate pre-sintered 65 vol % 
B(sub 4)C pre-forms. compositions with the smallest 
phase size displayed the best strength and ductility. 18 
refs., 4 figs. 


104,114 

DE90514493/GAR PC A03/MF A01 
ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali 
di Base. 

Synthesis of ultrafine ceramic powders by means 
of carbon dioxide laser in a flow reactor. 

R. Fantoni, E. Borsella, S. Piccirillo, and S. Enzo. 
1990, 12p 

International conference on optical science and engi- 
neering, Hague (Netherlands), 12-16 Mar 1990, Paper 
presented at the international congress on optical sci- 
ence & engineering (The Hague, 12-16 Mar 1990). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


High purity, ultrafine Si, SiC and Si/sub 3/N/sub 4/ 
powders have been produced from gas phase reac- 
tants (SiH/sub 4/, hydrocarbons, NH/sub 3/) in a 
carbon dioxide laser induced process. Optical on-line 
diagnostics have been performed to investigate the re- 
action mechanism in the gas phase. Final product 
chemical analysis has been employed to check the for- 
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PC A03/MF A01 
National Aeronautical an Bangalore (India). 
Pressure of Thermoelectric Power of 


a Te 123 
- yeamanaamait K. Singh. Jan 90, 15p PD-MT- 
Contract NAL PROJ. MT-0-181 


Thermoelectric powers (TEP) of two YBa2Cu30(7- 
delta) compounds (with delta = 0.17 and 0.21) were 
measured as a function of quasi-hydrostatic pressure 
up to 9 GPa at 300 K on samples with low porosity. In 
both cases TEP decreases with increasing pressure, 
at a rate approx. 0.8 a ate 1)(GPa). The data ob- 
tained under — ee ee 
good agreement those under maha 
pressure. The TEP of both compositions is found to 

ary linearly at a rate 0.8 microVK(-1)(GPa) wor 

a. 


104,116 

N90-26150/4/GAR 

Rolls-Royce Ltd., Derby (England). 
Binders. 


D. Mills. c21 Mar 89, 11p PNR90625, ETN-90-97138 


A model is Se ae ee one 
ae 

shell moulds. With this knowledge, the a 
vide better use of silica binders. The main fact that 
payer ne Ren 
emerges. actinic: on 
and impurities in the filler can cause pr 
lems. An interesting point notedile tual tre test pert 
cles of the refractory fillers are of colloidal size, so the 
model can explain the rheology of slurries. 


PC A03/MF A01 


104,117 

N90-26154/6/GAR PC A07/MF A0O1 
Institut National des Sciences Appliquees de Lyon, Vil- 
leurbanne (France). 

Influence des Conditions d’Elaboration sur la Mi- 


crostructure et du Ni- 
trure de Silicium (influence of the 
Conditions on and Mechanical 
of the Silicon Nitride). 
. Thesis. 
c. Olagnon. 1990, 144p ISAL-90-0008, ETN-90- 
veal in French. 


The barbotine casting technique allows complex con- 
urations and suitable distribution of powders to be 
tained. High density sintering products can be ob- 

tained under low pressures. The bo tee oy be is applied 
to the manufacturing of silicon nitride and the fabrica- 
tion parameters are investigated. The obtaining of high 
density composite materials depends on the optimiza- 
tion of the powdering and sintering procedures as well 
as on the fiber’s dimensions. The reinforcing mecha- 
nisms are analyzed from the microstructure and me- 
chanical properties. Comparison with monolithic mate- 
rials is carried out. 


104,118 

N90-26359/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
pct ney OH. Lewis Research Center. 

Design of Ceramic a amen with the NASA/ 


b gry res Computer 

N. N. Nemeth, J. M. erciavectiite, and J. P. 
Gy. ekenyesi. Apr 90, 14p NAS 1.15:102369, E-5038, 
NASA- M-102369 
Original Contains Color Illustrations. 
The ceramics analysis and reliability evaluation of 
structures (CARES) Ly sa program is described. 
The primary function of the code is to calculate the 
fast-fracture reliability or failure probability of macro- 
scopically isotropic ceramic components. These com- 
ponents may be subjected to complex a carmen 
ical loadings, such as those found in heat a 
cations. CARES uses results from MSC/NA\ TRA 
ANSYS finite-element analysis programs to quaheute 
how inherent surface and/or volume type flaws com- 
ponent reliability. CARES utilizes the Batdorf model 
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and the fer Weibull cumulative distribution 
function to describe the effects of multiaxial stress 
states on material . The principle of no tewomery 


ent action (PIA) and the eibull omen stress 
ing models are also included. Weibull material 
parameters, the Batdorf crack and 
other related statistical quantities are estimated from 


— fracture strength data. Parameter estimation can 

be performed for a single or multiple failure modes by 
using a least-squares analysis or a maximum likelihood 
method. Kol -Smirnov and Anderson-Darling 


iness-to-fit-tests, 90 percent confidence intervals 
on the Weibull parameters, and Kanofsky-Srinivasan 
— nce band values are also provided. 


Examples are provided to illustrate the various fea- 
tures of CARES. 


104,119 
N90-28099/1/GAR PC A11/MF A02 
National Aeronautics icmeptapa epg 


ona OH. Lewis as 

and Reliab’ ‘Evaluation of 
ee (CARES). Users Programmers 
Manual. 
Gy N. Nemeth, J. M 


Manderscheid, and J. P. 
rekenyesi. Aug 90, 232p NAS 1 60:2916, E-4722-1, 
NASA P-2916 


This manual describes how to use the Ceramics Analy- 
sis and Reliability Evaluation of Structures (CARES) 
computer program. The primary function of the code is 
to calculate the fast fracture reliability or failure proba- 
bility of macroscopically isotropic ceramic 
nents. These components may be subjected to com- 
a terre note a such as those found 
in oe e s. The program uses results 
from MSC NAS AN or PANSYS ae element — 
sis programs to evaluate component reli ee 
inherent surface and/or volume type flaws. CARES ut 
lizes the Batdorf model and the ter Weibull 
cumulative distribution function to the effect 
of multiaxial stress states on material strength. The 
principle of independent action (PIA) and the Weibull 
normal stress averaging models are “+ included. 
Weibull material strength parameters, the Batdorf 
crack density coefficient, re other related statistical 
quantities are estimated from four-point bend bar or 
unifrom uniaxial tensile specimen fracture stre 
data. Parameter estimation can be performed 
single or multiple failure modes using 
square analysis or the maximum likelihood method. 
‘ov-Smirnov and Anderson-Darling good- 
-fit tests, ninety percent confidence intervals 
on the Weibull parameters, and Kanofsky-Srinivasan 
ninety percent confidence band values are also — 
ed. The probabilistic fast- yy theories used i 
CARES, along with the input and output for CARES, 
are described. Example problems to demonstrate vari- 
ous feature of the —— are also included. This 


manual describes the MSC/NASTRAN version of the 
CARES program. 
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N90-28113/0/GAR PC A03/MF A01 


Tulane Univ., New Orleai 

Micromechanical Model of f Crack Growth in Fiber 
Reinforced Ceramics. 
Final dow one 
A. A. Rubinstein, and K. Xu. Sep 90, 32p NAS 
1.26:4321, E-5670, NASA-CR-4321 
Contract NAG3-967 


A model based on the micromechanical mechanism of 
crack growth resistance in fiber reinforced ceramics is 
presented. The formulation of the model is based on a 
small scale geometry of a macrocrack with a bridging 
zone, the process zone, which governs the resistance 
mechanism. The effect of high Sugnness of the fibers 
in retardation of the crack advance, and the signifi- 
cance of the fiber pullout mechanism on the crack 
growth resistance, are reflected in this model. The 
model allows one to address issues such as influence 
of fiber spacing, fiber flexibility, and fiber matrix friction. 
Two approaches were used. One represents the frac- 
ture initiation and concentrated on the development of 
the first microcracks between fibers. An exact closed 
form solution was obtained for this case. The second 
case deals with the ig se mp ir of an array of micro- 
cracks between fibers forming the bridging zone. An 
implicit exact solution is formed for this case. In both 
cases, a discrete fiber distribution is incorporated into 
the solution. 


104,121 
PBS1-112052 


204 VOL. 91, No. 2 


Not available NTIS 


National Inst. of Standards and Technology (IMSE), 
, MD. Ceramics Div. 

Flexural vior of Strain-Softening Solids. 

Final rept. 

T. J. Chuang, and Y. W. Mai. 1989, 17p 

Pub. in International Jnl. of Solids Structures 25, ni2 

p1427-1443 1989. 


The flexural behavior of a beam is investigated in an 
attempt to establish a correlation between the tensile 
and bending properties of strain-softening solids. 
Given the complete uniaxial stress-strain relations, in- 
cluding the post-peak tension-softening portion, it is 
possible to predict the flexural behavior in moment- 
curvature and load-deflection relations. The results in- 
dicate that strain-softening gives rise to enhanced 
bending strength in agreement with experimental data. 

, given the bending responses together 
with the softening characteristics the complete tensile 
behavior can be determined. Since bending experi- 
ments are easier to perform than uniaxial tensile tests, 
this well-defined correlation provides a feasible means 
to obtain the entire tensile behavior of strain-softening 
solids such as concrete, rocks and ceramics. 


Coatings, Colorants, & Finishes 


104,122 

DE90016209/GAR PC A02/MF A01 

or Technologies Research Center, East Hartford, 
nostics of PACVD proc- 


investigation of laser 

esses for depositing hard face coatings. Perform- 
ance report for the period 1 September 1989-31 
May 1990. 

Progress rept. 

W. C. Roman. 1 Jun 90, 7p DOE/ER/13560-T1 
Contract FG02-86ER13560 

Sponsored by Department of Energy, Washington, DC. 
pd of this document are illegible in microfiche 
pr 


bee goal of this project is to improve the understand- 

of the mechanisms which govern the nonequili- 
brum reactive plasma of the mechanisms which 
jars the atomistic or molecular deposition of hard 
lace coatings for erosion resistant applications. The 
posit is to provide a predictive — that is severely 
lacking in the present science base of PACVD proc- 
essing for depositing hard face coatings. Advanced 
laser diagnostics will be used to probe the plasma for 
improving process control. 2 figs. 


104,123 
DE90016363/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 


of reactively-dep d SIC and GeC 


P. art ir Martin, J. W. Johnston, and W. D. Bennett. Jun 
90, 8p PNL-SA-17876, CONF-900786- 35 

Contract ACO6-76RL01830 

SPIE’s international symposium on optical and optoe- 
lectronic applied science and e ‘er exhibit, San 
Diego, CA (USA), 8-13 Jul 1990. Sponsored by Depart- 





ment of En , Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Thin-film silicon carbide (Si(sub x)C(sub 1-x)) and ger- 
manium carbon (Ge(sub x)C(sub 1-x)) alloy coatings 
with low infrared optical absorption have been fabricat- 
ed by dc- and rf-reactive magnetron sputtering. The 
optical and mechanical properties of the coatings 
ind on composition determined by deposition con- 
ditions. The refractive index and optical absorption co- 
efficient of Si(sub x)C(sub 1-x) alloys were varied from 
those of amorphous SI to those near diamond-like 
carbon (DLC) by rae C content. The band . 
shifted below 1.2 eV with C content as high as 0.8. The 
useful range of the Si(sub x)C(sub 1-x) coatings was 
extended to wavelengths as low as 1 (mu)m. The 
wed transparency range of Ge(sub x)C(sub 1-x) 
coatings is from 3 to 12 (mu)m. The refractive index of 
pees x)C(sub 1-x) coatings was varied from 4.2 of 
s Ge to near 3.4 by increasing x from 0 to 

0. 5. The optical absorption coefficient was a complex 
function of composition and C-H, Ge-H, and Ge-C 
bonding. Mechanical stress in both materials was gen- 
erally moderate, and increased with increasing C con- 
tent for the GeC alloys and decreased with increasing 
C or the SiC alloys. The wide range of optical proper- 


ties obtainable for both coating types makes them 
useful in many of multilayer designs. 

resistant i (IR) multispectral antireflection coat- 
ings on zinc sulfide (ZnS) were demonstrated usi 
— 0.9)C(sub 0.1) and DLC layers. 6 refs., 6 figs., 
tabs. 


104,124 
DE90016527/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 
Substrate temperature effects on ((radical)(ovr 
3)(times)(radicalovr 3)) R30(degree) domain 
ee an surface. 

J. K. Zuo, and J. F. Wendelken. Aug 90, 9p CONF- 
900830.1 
Contract AC05-840R21400 
International conference on solid films and surfaces 
(5th), Providence, Ri (USA), 13-17 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


High-resolution LEED angular profiles associated with 
((radical)3 (times) (radical)3)R30(degree) domain 
yous of Ag on Si(111) have been ai ‘ed following 
deposition as a function of substrate temperature. 
e found that the (radical)3 domain size distribution 
has the same Gamma d at different cover- 
ages and substrate temperatures. However, at higher 
substrate temperatures the (radical)3 structure grows 
with coverage primarily by domain coalescence as in- 
dicated by the considerable increase in the mean and 
width of the size distribution. As a result, scaling, i.e. 
self-similar domain growth, is observed. At lower sub- 
strate temperatures the (radical)3 structure grows with 
coverage by simply increasing the number of small, 
randomly nucleated domains. Hence, the domain size 
distribution at low temperatures is narrow and varies 
little with coverage. 18 refs., 3 figs. 


104,125 

DE90514482/GAR PC A02/MF A01 

ps oe Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

lonic molecular films. Applications. 3. Electron 

beam stimulated enhanced adherence. 

G. Baldacchini, R. M. Montereali, and L. C. Scavarda 

P| aig Nov 89, 9p ENEA-RT- TIB-89-31, RT/TIB- 

89-31 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


This paper reports on the advantages of the use of the 
pose ah of electron beam lithography to imprint en- 

sensitive patterns on ionic molecular sub- 
strates (bulk pate sy or films). With this technique, lo- 
calized superficial defects are produced which change 
the chemical properties of surfaces. Sensitized sur- 
faces react with absorbates age ing enhanced ad- 
herence of such substances. use of spacially con- 
trolled electron beams allows the construction of small 
(sub-micron) feature chemical and very localized en- 
hanced adherence of absorbates. 


104,126 

N90-26130/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Fracture Toughness of Polyimide Films. 

J. A. Hinkley, and S. L. wy 1989, 14p NAS 
1.15:103473, NASA-TM-1 


Two aromatic polyimides and an aromatic polyamide- 
imide were tested in single edge notched tension. 
Fracture toughnesses, normalized to 25 micron film 
thickness ranged from 1.65 to 5.4 MPa m sup 1/2. 
LARC-TPI, a thermoplastic polyimide, showed evi- 
dence of crazing ahead of a growing crack whereas 
the other materials formed a shear yielded zone. 


104,127 

occ eee UPS Oty, Ut A14/MF A02 
iokol Chemical Corp., Brigham 

M-52 Spray Booth Qualification Test. 


Final Report. 

Jul 90, 320p NAS 1.26:184003, TWR-50012, NASA- 
CR-184003 

Contract NAS8-30490 


The procedures, performance, and results obtained 
from the M-52 spray booth qualification test are docu- 
mented. The test was conducted at Thiokol Corpora- 
tion, Space Operations, M-52 Inert Parts Preparation 
facility. The purpose of this testing sequence was to 
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ensure the spray — would produce flight qualified 
—_ aa sequence was conducted in two 
was conducted under CTP- 

oa Revieion The second series was conducted in 
accordance with CTP-0142, Revision 2. The test se- 
quence started with CTP-0142, Revision 1. The series 
consisted of the contamination removal test and the 
er a ee et a me 


test consisted of painti 
ing a forward dome inside the spray scapes tata 
procedures. During the performance test, two sets of 
witness panels “(ease /insulation and _ steel/epoxy/ 
steel) were prepared and pull tested. The CTP-0142, 
Revision 2, series of testing consisted of re-testing the 
steel/epoxy/steel witness panels. The pull tests analy- 
sis indicates the results of the tensile tests were com- 
to the systems tunnel witness panel database. 

exposed panel set and the control panel set aver- 
age tensile values were above the 1-basis lower limits 
established on the systems tunnel witness panel data- 
base. It is recommended that the M-52 spray booth be 
qualified for producing flight hardware. 


104,128 

PB91-110718/GAR PC A03/MF A03 
Bureau of Mines, Rolla, MO. Rolla Research yo 
Electrochemical | 


of Corrosion of Painted olled a  Boovanid 
feheenet Sheet Steel for Automotive Use. 
leport of investigations/ 1990. 
M. Dattilo, R. B. Prater, and V. R. Miller. 1990, 19p 
BUMINES A 9324 


The U.S. Bureau of Mines has been conducting re- 
search on the use of waste-derived zinc as a partial 
replacement for pure zinc in the electrogalvanizing 
process. The end product of this — is automotive 
sheet, which has enhanced cos: otection over 
previously used cold-rolled CR) 's sto In the — 
primer-coated specimens of CR and electrogalvaniz 
(EG) ee were subjected to the on-vehicle en 
ment and periodically monitored by electrochemical 
mpetenes spectroscopy (EIS) during immersion in 1M 
NaCl solution. The results of these tests were com- 
pared to immersion-only conditions. Scanning electron 
microscope (SEM) and energy dispersive x-ray (EDX) 
techniques were also used to evaluate the corrosion 
processes and compare them to atmospheric expo- 
sure specimens. EIS was found to measure the corro- 
sion associated with on-vehicle exposure, thus provid- 
ng an excellent screening technique for evaluation of 
lormance of EG automotive sheet steel. 


104,129 

TIB/B90-81827/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R. pets gpa po und Dokumentation. 


Anisotropic etch ay ge of crystalline silicon in alka- 
line solutions. Pt. tation dependence and 
behavior of pacelvation tay layers. 

H. Seidel, L. Csepr leuber: 


ger, and H 
Baumgaertel. 1989, ¥ Rept no. MBB-Z-0311-89- 
- 
Microfiche only. 


The anisotropic ong behavior of single crystal sili- 
con and the behavior of SiO sub 2 and Si sub 3 N sub 4 
in an ethylenediamine based solution as well as in 
aqueous KOH, NaOH, and LiOH were studied within 
the reported investigatioris. The crystal planes bound- 
ing the etch front and their etch rates were determined 
as a function of temperature, crystal orientation, and 
etchant composition. A correlation was found between 
the etch rates and their activation energies, with slowly 
etching crystal surfaces exhibiting higher activation en- 
by and vice versa. For highly concentrated KOH 
lutions, a decrease of the etch rate with the fourth 
er of the water concentration was observed. 
jased on these results, an electrochemical model is 
proposed, describing the anisotropic etching behavior 
of silicon in all alkaline solutions. According to this 
model, monosilicic acid Si(OH) sub 4 is formed as the 
primary dissolution product in all anisotropic silicon et- 
chants. The anisotropic behavior is due to small differ- 
ences of the energy levels of the backbond surface 
states as a function of the crystal orientation. (orig./ 
RHM). (Copyright (c) 1990 by FIZ. Citation no. 
90:081827.) 


104,130 
TIB/B90-81828/GAR MF E01 
Messeérschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 


(Germany, F.R.). Information und Dokumentation. 


pea rag ys e crystalline silicon in alka- 
: Ry = nye eee mer ~ 


ee A. Heuberger, and H. 
—_ rrtel 1989, 37p Rept no. MBB-Z-0311-89- 
Microfiche only. 


Within the reported i ge toma the etching behavior 

> ove boron doped silicon in ai solutions 

ine, KOH, NaOH, and LiOH 

was studied. For all etchants, a strong reduction of the 

etch rate for boron concentrations exceeding approxi- 

mately 2x10 ae aes (-3) was observed. This value is in 

it with published data for the onset of 

of p type silicon. The reduction of the etch 

rate was leona to be inversely proportional to the 

fourth power of the boron concentration. For a given 

high boron concentration, the etch stop = was 
found to be most effective for e' 


solutions and | OH and aes effec- 
tive for highly concentrated KOH. On the basis of 
these results, a model is pre attri the etch 


four electrons is pay te for the dissolution of one sili- 
con atom the observed fourth power law for the de- 
crease of the etch rate can be explained. The reduc- 
tion of the etch rate on silicon doped with germanium 
or phosphorus is much smaller and follows a different 
mechanism. (ori “Aah gs (Copyright (c) 1990 by FIZ. 
Citation no. 90:081828.) 
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TIB/B90-81831/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation 
Mechanism of electrochemical and 


anisotropic sili- 


con etching and its —— 

H. Seidel. 1989, 18p Rept no. MBB-Z-0190-89-PUB 
Scene ee Aichi (Japan), 22-25 Oct 1989. 
Mi only. 


Anisotropic silicon etching is a key technology for the 
fabrication of micromechanical devices. It allows for 
the precise three-dimensional  commtbia miniature 
sensors and actuators in an IC le way. The 
three main properties that fang 4 this technique so 
wide! are the dependence of the etch rate 
on the crystal direction, on the dopant concentration, 
and on an externally applied electric potential. The 
pete anisotropy the means for a 
lateral machining of a device by proper 
chunant of structural contours with either fast or slow 
etching crystal planes. So far, several papers have 
been providing experimental data and 
models for asere seek aspects of the etching 
mechanism. Within reported article, an attempt is 
undertaken to provide a general unifying model for al 
alkaline anisotropic silicon etchants. Furthermore, sev: 
eral aspects regarding the — of anisotropic 
— for the fabrication o' omechanical de- 
e discussed. (orig. ini. (Copyright (c) 1990 
by Fi Fiz. Citation no. 90:081831. 
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Lawrence Berkeley Lab., CA. 

Se of (alpha)-Al base matrix/SiC par- 


composites. 
V. Radmilovic, G. Thomas, and S. K. Das. Mar 90, 
20p LBL-28366 
Contract ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
> yes Original copy available until stock is exhaust- 


The microstructures of monolithic Al--Fe--V--Si alloy 
and (alpha)-Al base matrix/SiC particulate composites 
(MMC) have been characterized by conventional and 


cide particles of average composition Al(sub 
Pg ba V)(sub 4)Si are present in both of these materi- 
als. These particles are unstable under the electron 
beam at bam above 200kV, and exhibit radiation 
induced di ing. SiC particulates present in the 
MMC structure are predominantly of the hexagonal 6H 
polytype, but the hexagonal 5H polytype is also ob- 


104,134 
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served. A whee my re et present between 
the matrix SiC particles. No my ey i 
elements such as Fe, V, or Si at m/SIC i 

been observed. The second phase present at the 
(alpha)-Al/SiC interface seems to be a disordered sili- 
cide. 29 refs., 10 figs. 


104,133 
DE90015307/GAR PC A06/MF A01 
wrence poses he ee a 
studies of nan- 
ometer period maaventton mate structures 
for x: optics. 
Thesis (Ph. D). 


D. Nawen. 90, 102p LBL-29206 
Contra G03 7e6F 00008 “ 


ed by Gesaseaant of Energy, Washington, DC. 
Portions of this document are illeeible in microfiche 
products. 

Multilayer structures of W/C, WC/C, and Ru/C, of vari- 


pom peree  Hnay, 
studied x-ray 


than 2 nm, while the Ri layers in the 2 
nm period Ru/C upon . 
ing to form elemental crystallites. 1 
nm period W/C also to 

the layered structures. period Ru/C multilayers 
show stable lay i 


periods expand on an 

layers studied. Mechanisms for this ion is not 
known, although it seems to be link 
phous C-rich layers. 40 refs., 42 figs., 3 tabs. 


104,134 
DE90016207/GAR PC A07/MF A01 
Oak Ridge National Lab., TN 

heat Part 1, Mechanical test- 
ing of IM6/3501-6 


Part 
tive evaluation studies of IM6/3501-6 laminates. 
B. J. Frame, C. J. Janke, W. A. Simpson, R. E. 
Zeger, and H. E. Philpot. May 90, 143p 143p ‘ORNL/ATD- 


Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

The matrix-dominated mechanical properties of heat- 
damaged and non-heat-damaged IM6/3501-6 lami- 
nates are presented in Part 1. “Wet” and “dry” pre- 
conditioned laminates were — on one side to 
temperatures ranging from temperature to 
750\degree)F for 0 to 60 min en eee ag tested 
at ambient conditions in with American 


including compression -- ASTM 034 
ASTM D790-87, short-beam shear -- ASTM D2344-84, 
and shore-D hardness -- ASTM D2240-86. Shore-D- 
heap ey bow a poor Oidegree) mechanical 
strength loss. Hea’ tome =e compression 

to strength degra- 


tested. Heat-damaged specimens that were tested in 
py to and flexure suffered significant strength reduc- 
adation at exposure temperatures (ge) 

s80(dogree) for 5 to 60 min. The percent weight loss, 
‘ometer measurements, and visual of 
iM6/3501-6 specimens as a function of elevated tem- 


perature exposure are reported. The results of heat- 
degradation effects on IM6/3501-6 specimens utilizing 
various evaluation (NDE) techniques, 


2 and “leaky” 
Lamb waves are presented in Part 2. Preliminary re- 
sults indicated that the “leaky” Lamb-wave technique 

to be the most promising NDE tool for char- 
a level of heat damage in IM6/3501-6 lam- 
inates. technique is capable of detecting relative 
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changes in a given sample at a particular location; 
however, it does not appear to have the capability of 
providing absolute results on random samples. 


104,135 
N90-25082/0/GAR 

(Order as N90-25075/4/GAR, PC Aeon) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Characterization of the Creep Compliances J22 


and J66 of Orthotropic Com es PEEK and 
Epoxy Matrices Using the Nonlinear Viscoelastic 
Response of the Neat Resins. 


A. Horoschenkoff. 1989, 6p MBB-Z-0258/89-PUB 
In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 47-52. 


Creep tests on laminates with varied fiber orientations 
and stress levels must be evaluated to correctly de- 
scribe the viscoelastic behavior of composite materi- 
als. The tensile creep behavior of two resins used as 
matrices in high performance carbon fiber reinforced 
composites was characterized by Schapery’s constitu- 
tive equation as to nonlinear viscoelasticity. Two equa- 
tions from the micromechanics of composites were 
modified by involving a nonlinear viscoelastic matrix 
and used to predict the nonlinear creep compliances 
J22 and J66 of orthotropic carbon fiber reinforced 
composites. The parameters and the nonlinearity fac- 
tors were found by the least square techniques. The 
results show a good accuracy of the predictions. 


104,136 

N90-26076/1/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
——- VA. vs Research Center. 

Strain Energy Release Rate Analysis of Delamina- 
tion in a Tapered Laminate Subjected to Tension 


S.A. Salpekar, |. S. Raju, and T. K. Obrien. Mar 90, 
51p NAS 1.15:102592, AVSCOM-TM-90-B-003, 
NASA-TM-102592 


A tapered composite laminate subjected to tension 
load was analyzed using the finite-element method. 
The glass/epoxy laminate has a (+ or - 45)sub 3 
group of plies dropped in three distinct steps, each 20 
ply-thicknesses apart, thus forming a taper angle of 
5.71 degrees. Steep gradients of interlaminar normal 
and shear stress on a potential delamination interface 

st the existence of stress singularities at the 
points of material and geometric discontinuities cre- 
ated by the internal plydrops. The delamination was 
assumed to initiate at the thin end of the taper on a - 
45/+465 interface and the delamination growth was 
simulated in both directions, i.e., along the taper and 
into the thin region. The strain-energy-release rate for 
a delamination growing into the thin laminate consist- 
ed predominantly of mode | (opening) component. For 
a delamination growing along the tapered region, the 
strain-energy-release rate was initially all mode |, but 
the proportion of mode | decreased with increase in 
delamination size until eventually total G was all mode 
ll. The total G for both delamination tips increased with 
increase in delamination size, indicating that a dela- 
mination initiating at the end of the taper will grow un- 
stably along the taper and into the thin laminate simul- 
taneously. 


104,137 

N90-26077/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Buckling and Postbuckling Behavior of Square 
Compression-Loaded Graphite-Epoxy Plates with 
Circular Cutouts. 

M. P. Nemeth. Aug 90, 33p NAS 1.60:3007, L-16777, 
NASA-TP-3007 

Presented at the 8TH DOD/NASA/FAA Conference 
on Fibrous Composites in Structural Design, Norfolk, 
VA, 28-30 1989. 


An experimental study of the postbuckling behavior of 
square compression-loaded graphite-epoxy plates and 
isotropic plates with a central circular cutout is pre- 
sented. Results are presented for unidirectional (0 sub 
10)s and (90 sub 10)s plates, (0/90 sub 5)s plates, and 
for aluminum plates. Results are also presented for (+ 
or - O sub 6)s angle-ply plates for values of O = 30, 
46, and 60 degrees. The experimental results indicate 
that the change in axial stiffness of a plate at buckling 
is sae ly dependent upon cutout size and plate orth- 

he presence of a cutout gives rise to an inter- 
a load distribution that changes, sometimes dramti- 
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cally, as a function of cutout size coupled with the plate 
orthotropy. In the buckled state, the role of orthotropy 
becomes more significant since bending in addition to 
membrane orthotropy is present. Most of the plates 
with cutouts exhibited less postbuckling stiffness than 
the corresponding plate without a cutout, and the post- 
buckling stiffness decreased with increasing cutout 
size. However, some of the highly orthotropic plates 
with cutouts exhibited more postbuckling stiffness than 
the corresponding plate without a cutout. 


104,138 


N90-26082/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. bangley Research Center. 

Influence of Microstructure on the Tensile Behav- 
ior of an Aluminum Metal Matrix Composite. 

M. J. Birt, and W. S. Johnson. Jul 90, 29p NAS 
1.15:102694, NASA-TM-102694 


The relationship between tensile properties and mi- 
crostructure of a powder metallurgy aluminum alloy, 
2009 was examined. The alloy was inv ited both 
unreinforced and reinforced with 15 v/o SiC whiskers 
or 15 v/o SiC particulate to form a discontinuous metal 
matrix composite (MMC). The materials were investi- 
gated in the as-fabricated condition and in three differ- 
ent hot-rolied sheet thicknesses of 6.35, 3.18, and 1.8 
mm. Image analysis was used to characterize the mor- 
phology of the reinforcements and their distributions 
within the matrix alloy. Fractographic examinations re- 
vealed that failure was associated with the presence of 
microstructural inhomogeneities which were related to 
both the matrix alloy and to the reinforcement. The re- 
sults from these observations together with the matrix 
tensile data were used to predict the strengths and 
moduli of the MMC’s using relatively simple models. 
The whisker MMC could be modeled as a short fiber 
composite and an attempt was made to model the par- 
— MMC as a dispersion/dislocation hardened 
alloy. 


104,139 
N90-26087/8/GAR PC A03/MF A01 
Rolls-Royce Ltd., Derby (England). 

Metal Matrix Com and Powder Processing 


for AERO-Engine 
D. Driver. c3 Jul 89, 26p PNR90617, ETN-90-97135 
Presented at the Bnf 7TH International Conference on 


the Materials Revolution Through the 90’S, Oxford, 
England, 3-5 Jul. 1989. 


Engineering opportunities and processing implications 
for age offering potential in aeroengines are 
addressed, with particular emphasis on metal matrix 
composites. Compressor disc and blade applications, 
and fiber and matrix characteristics are discussed. 
High temperature metal matrix composites and 
powder processing are considered. The exploitation of 
metal matrix composites offers particular advantages 
for stiffness-critical applications while powder process- 
ing provides the potential for near net shape compo- 
nents which, when coupled with microstructural con- 
trol, gives extended component lives. 
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N90-26142/1/GAR PC A02/MF A01 
Cleveland State Univ., OH. 
Extension of a Noninteractive Reliability Model for 
—— Matrix Composites. 

inal 
S. F. Duffy, R. C. Wetherhold, and L. K. Jain. Aug 90, 
10p NAS 1.26:185267, E-5621, NASA-CR-18526 
Contracts NCC3-89, NAG3-862 


Developments in the processing of high temperature 
ceramic composites demand innovative and progres- 
sive design protocols that adequately predict the ther- 
mal and mechanical behavior of these materials. The 
focus here is the extension of a reliability model for 
orthotropic ceramic composites. The approach 
chosen to describe failures leads to a noninteractive 
formulation of reliability that is phenomenological. This 
particular criterion, which was constructed — ten- 
sorial invariant theory, allows six potential failure 
modes to emerge. 


104,141 


N90-26151/2/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Faculty 
of Aerospace Engineering. 


Time Temperature Relations During Rubber Form- 
ing Continuous Fiber Reinforced rmopiastics. 
L. G. Meyers. Dec 89, 37p LR-620, ETN-90-97182 


Preliminary tests which were carried out in order to de- 
termine the cooling speeds of CFRTP (Carton Fiber 
Reinforced Thermoplastics) appeared to be rather 
high, which might become a problem when a lar. 
consolidation process during the pressing phase is ob- 
ligated. However, several heat-saving measurements 
are mentionable and can be taken to tune the cooling 
ratio in such a way that optimum material properties 
with res to optimum production cycle times are ob- 
tained. test setup needs to be altered. The use of 
an automated data acquisition system is recommend- 
ed to ease further experiments with respect to this sub- 
ject 
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N90-26372/4/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Mechani- 
cal and Aerospace Engineeri . 

Reliability Analysis of Continuous Fiber Compos- 
ite Laminates. 

Final Report. 

D. J. Thomas, and R. C. Wetherhold. Jul 90, 31p 
NAS 1.26:185265, NASA-CR-185265 

Contract NAG3-862 


A —— lamina may be viewed as a homogene- 
ous solid whose directional strengths are random vari- 
ables. Calculation of the lamina reliability under a multi- 
axial stress state can be approached by either assum- 
ing that the strengths act separately (modal or inde- 
pendent action), or that they interact through a quad- 
ratic interaction criterion. The independent action reli- 
ability may be calculated in closed form, while interac- 
tive criteria require simulations; there is currently insuf- 
ficient data to make a final determination of preference 
between them. Using independent action for illustra- 
tion purposes, the lamina reliability may be plotted in 
either stress space or in a non-dimensional represen- 
tation. For the typical laminated plate structure, the in- 
dividual lamina reliabilities may be combined in order 
to produce formal upper and lower bounds of reliability 
for the laminate, similar in nature to the bounds on 
poate produced from variational elastic methods. 
hese bounds are illustrated for a (0/plus or minus 
15)sub s Graphite/Epoxy (GR/EP) laminate. And addi- 
tion, simple physically plausible phenomenological 
rules are proposed for redistribution of load after a 
lamina has failed. These rules are illustrated by appli- 
cation to (0/plus or minus 15)sub s and (90/plus or 
minus 45/0)sub s GR/EP laminates and results are 
compared with respect to the proposed bounds. 


104,143 


N90-27872/2/GAR 

Old Dominion Univ., Norfolk, VA. 
Development of Polysilsesquioxane Composites. 
Progress Report, period ended 30 Jun. 1990. 

K. Srinivasan, and S. N. Tiwari. Aug 90, 37p NAS 
1.26:180263, NASA-CR-180263 

Contract NAG1-569 


PC A03/MF A01 


Polymer composites are increasingly being required to 
operate for prolonged durations at higher tempera- 
tures than in the past. Hence there have been in- 
creased efforts devoted to synthesizing and character- 
izing polymers capable of withstanding temperatures 
greater than 300 C for long periods. Several such or- 
ganic lymers have been investigated in recent 
times. This research effort seeks to enquire if inorganic 

polymers can be utilized to provide the same result. 
Ceramics have long been recognized as providing su- 
perior thermal properties for demanding applications. 
However, the extremely high softening temperatures 
preclude their being shaped into complex shapes 
through melt processing techniques common to or- 
ganic polymers. One approach towards solving this 
problem has been through the development of precer- 
amic polymers. These are capable of being processed 
in the polymeric state with ease, and subsequently 
being pyrolyzed to ceramic structures. This experimen- 
tal study is aimed at studying the feasibility of using 
preceramic polymers (that have not been subject to 
the pyrolysis step) as high performance composite 
matrices for high temperature applications. A prelimi- 
nary study of this nature is not geared towards optimiz- 
ing mechanical properties suitable for such compos- 
ites. Rather, this study attempts to process such resins 
in composite form and suitably characterize their prop- 
erties. 
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N90-27874/8/GAR 

National Aeronautics and 
Cleveland, OH. Lewis Research Center. 
Autoclavable Addition Polyimides for 371 C Com- 


“ey tions. 

D. Vannucci, D. C. Malarik, D. S. Papadapoulos, 
and J. F. Waters. 1990, 12p NAS 1.15:103233, E- 
5613, NASA-TM-103233 

Prepared for Presentation at the 22nd International 
— Technical Conference, Boston, MA, 6-8 Nov. 
1 ‘ 


PC A03/MF A01 
ice Administration, 


Studies were conducted to improve the thermo-oxida- 
tive stability (TOS) of PMR type polyimides by the sub- 
stitution of para-aminostyrene (PAS) for the nadic 
ester endcap in second generation PMR polyimides 
(PMR-2). The nadic endcap which provides the PMR 
polyimides with their reiative ease of fabrication, both 
by limiting the molecular weight of the prepo! and 
by undergoing the final addition cure without volatiles, 
is also the weak link with regard to TOS. A polyimide 
formulated with PAS endcaps, called V-CAP, utilizes a 
two step reaction sequence similar to that of the PMR 
polyimides and can be easily autoclave molded into 
low void composite materials. Resin studies included 
two formulations of both PMR-2 and V-CAP, corre- 
eer to n=9 and n= 14 prepolymer stoichiometry. 

nidirectional reinforced T40R graphite fiber laminates 
were fabricated from each of the resins was t- 
cured in either air at 385 C or nitrogen at 400 C. 
posite specimens were aged in air at 371 C and me- 
chanical properties were measured at 371 C before 
and after exposure. 


104,145 

N90-27875/5/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

a Transverse Crack Detection in Compos- 
es. 

J. M. Pereira, and E. R. Generazio. 1990, 11p NAS 

1.15:103261, E-5650, NASA-TM-103261 

Presented at the Society of Plastics Engineers Region- 

al Technical Conference, Los Angeles, CA, 16-18 Oct. 

1990. 


A modified ultrasonic C-scan technique was imple- 
mented for improving the detection of a certain type of 
damage in composite specimens. The type of damage 
being studied is transverse (through the thickness) 
cracking of unidirectional off-axis graphite-epoxy 
specimens. These cracks are difficult to detect using 
standard through-transmission C-scan techniques. 
The modification is based on mode conversion to 
produce transmitted shear waves from incident longi- 
tudinal waves. While mode conversion is used exten- 
sively with ae materials, its use with composites 
is more limited. This is largely because the computa- 
tion of wave propagation parameters is significantly 
more complicated with highly anisotropic materials 
than with isotropic materials. The appropriate incident 
angles to produce the desired mode conversion were 
computed based on the mechanical properties of the 
composite. Once the angles were computed the tech- 
nique was simple to implement and resulted in marked 
improvement in detection of the transverse cracks 
being studied. 


104,146 

N90-27876/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Huntsville, AL. George C. Marshall Space Flight 

inter. 

Examination of Impact Damage in Gilass-Phenolic 

= — Honeycomb Core Composite 
anels. 

A. T. Nettles, D. G. Lance, and A. J. Hodge. Aug 90, 

25p NAS 1.60:3042, NASA-TP-3042 


An examination of low velocity impact damage to 
glass-phenolic and aluminum core honeycomb sand- 
wich panels with carbon-epoxy facesheets is present- 
ed. An instrumented drop weight impact test apparatus 
was utilized to inflict damage at energy ranges be- 
tween 0.7 and 4.2 ape Specimens were checked for 
extent of damage by cross sectional examination. The 
effect of core aasmane was assessed by subjecting 
impact-damaged beams to four-point bend tests. Skin- 
only specimens (facings not bonded to honeycomb) 
were also tested for comparison purposes. Results 
shaw that core buckling is the first damage mode, fol- 
lowed by delaminations in the facings, matrix cracking, 
and finally fiber breakage. The aluminum honeycomb 


-_ exhibited a larger core damage zone and more 

facing delaminations the glass-phenolic core, but 
could withstand more shear stress when damaged 
than the glass-phenolic core specimens. 
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N90-27877/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
oy AL. George C. Marshall Space Flight 
Trasetien A Prégeemte 
mations in 

5 og Jul 90, 17p NAS 1.15:103509, NASA-TM- 
1 


e Strain Transfor- 


Over the years, the solid rocket motor community has 
made increasing use of composite materials for ther- 
mal and structural applications. This is particularly true 
of solid rocket nozzles, which have used carbon phe- 
nolic and, increasingly, carbon-carbon materials to 
provide structural integrity and thermal protection at 
the high temperatures encountered during motor burn. 
To evaluate the degree of structural performance of 
nozzles and their materials and to verify analysis 
models, many subscale and full-scale tests are run. 
These provide engineers with valuable data needed to 
optimize design and to analyze nozzle hardware. In- 
cluded among these data are strains, pressures, 
thrust, temperatures, and displacements. Recent 
nozzle test hardware has made increasing use of 
strain gauges embedded in the carbon composite ma- 
terial to measure internal strains. In order to evaluate 
strength, these data must be transformed into strains 
along the fiber directions. The fiber-direction stresses 
can then be calculated. A computer program written to 
help engineers correctly manipulate the strain data 
into a form that can be used to evaluate structural in- 
tegrity of the nozzle is examined. 


104,148 


N90-27879/7/GAR PC A08/MF A01 
Ecole Nationale Superieure des Mines de Saint- 


Etienne (France). 

Etude du Comportement Mecanique des s- 
ites Sous Sollicitations Complexes, Rapport 
(Study of the Mechanical Behavior of Composites 
under Complex Stress Systems). 

Final Report. 

A. Vaurtin, and G. Verchery. Aug 89, 159p ETN-90- 
97455 

Contract DRET-84-210 

Text in French. 


The mechanical response of the T300/914 composite 
material under axial tensile stress is investigated. It is 
an eight layer laminate of one-directional, crossed and 
quasi-isotropic layers. Different humidity contents are 
obtained by immersion at 60 C or by relative aan 
saturation. The water content reduces the rigidity 
which depends on the mechanical properties of the 
matrix. The matrix behavior under shear stresses is 
also investigated. 
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N90-28097/5/GAR 
Massachusetts Inst. of Tech., Cam 
Input-Output Characterization of Fiber Reinforced 
Composites by P waves. 

Final Report. 

J. D. Renneisen, and J. H. Williams. Sep 90, 89p 
NAS 1.26:185287, NASA-CR-185287 

Contract NAG3-1105 


PC A0S/MF A01 


Input-output characterization of fiber composites is 
studied theoretically by tracing P waves in the media. A 
new path motion to aid in the tracing of P and the re- 
flection generated SV wave paths in the continuum 
plate is developed. A theoretical output voltage from 
the receiving transducer is calculated for a tone burst. 
The study enhances the quantitative and qualitative 
understanding of the nondestructive evaluation of fiber 
composites which can be modeled as transversely iso- 
tropic media. 
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PB91-107078 Not available NTIS 
Delaware Univ., Newark. Center for Composite Materi- 
als. 
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Gepeeeaies far teense eer: Copan 


Final rept. 

.. Ly Munson-McGee. Aug 90, 188p NIST/GCR-90/ 
Grant NANB9D0965 

Sponsored by National Inst. of Standards and Tech- 
nology, ty otra = Office of Yale tee. Eval- 
uation and Assessment 

—— ye National Institute of Standards and 


20899. 
Snoufter : (301) 975-3579. 


The segs dita lel sisbilies composites 

processing technologies that represent a wide range 
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competi pointing out 
potentials for invention, a wide | range of opportunities 
from improving existing technologies to developing en- 
tirely new ones. 
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PB91-107425 Not available NTIS 
National Bureau of Standards (IMSE), Boulder, CO 
Fracture and Deformation Div. 

Internal Strain (Stress) in an SiC-Al Particie-Rein- 
forced Diffraction Study. 


An X-ray 
Final rept. 
H. M. Ledbetter, and M. W. Austin. 1987, 9p 
See also PB86-238417. 
4 Materials Science and Engineering 89, p53-61 
1 , 


SiC and aluminum an 8 6061 possess very different 
thermal expansion a Sa8 Wes one 
22.5 x 10 sup 6/K respectively. Thus, large i 

strains and stresses in composites are expected be- 
cause the two constituents form interfacial bonds at 
high temperatures and are cooled to ambient tempera- 
tures. From a si elastic model, a hydrostatic ten- 
sile stress in the aluminum matrix and a hydrostatic 
compressive stress in the SiC particles were expected. 
Using conventional back-reflection diffraction geome- 
try with Cu K alpha radiation, the unit-cell dimensions 
for two situations were determined in the final compos- 
ite. 


104,152 

PB91-111229/GAR 

Aerospatiale, Suresnes (France). Lab. 
Relation Entre Taux de Fibres et 
Mecaniques des Composites 

lation between Fiber Ratios and the 
Characteristics of Carbon-Resin Composites). 

D. fe. and J. Levrier. 10 Jul 89, 183p REPT-50- 
345/ 


Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


The study attempted to assess the effect of fiber ratio 
on mechanical properties in different fiber-resin sys- 
tems. Generally speaking, an effect of just a few per- 
centage points was observed, compared to standard 
fiber ratios, when interpreting results using theoretical 
thickness, and less than 10 percent when using real 
thicknesses. Only Mode 2 toughness (G2c) is affected. 
A perceptible drop of G2c is observed when the fiber 
ratio increases, regardless of the kind of material used. 


PC E09/MF E09 
Central. 


(Re- 


104,153 

TIB/A90-81959/GAR PC E07 
Cologne Univ. (Germany, F.R.). Mathematisch-Natur- 
wissenschaftliche Fakultaet. 


Elastische Eigenschaften von keramischen Ver- 


Diss. 
R. Wagner. 3 Jun 89, 101p 
In German. 

Within the course of the work described, a system for 


measurement of the elastic properties E and G up to 
temperatures of max. 2000 deg C in a vacuum was 
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constructed, and a program for fully automatic control 
of this system with a persona! computer developed. 
The elastic properties of monolithic ceramics HiP SiC, 
SiSiC, Si sub 3 N sub 4 , SiIAION, ZrO sub 2 and Al sub 
2 TiO sub 3 up to 1500 deg C were measured and 
composite materials on the basis of Al sub 2 O sub 3 
and mullite with SiC whiskers and les as reinforc- 
ing components were produced. volume content 
was varied between 10 and 50% SiC whiskers for Al 
sub 2 O sub 3 , and between 10 and 20% for mullite. 
For particles, the volume content was varied between 
10 and 30% in both basic materials. Measurements of 
the elastic properties on the Al sub 2 O sub 3 -SiC 
system were carried out up to 1400 C, and on the 
mullite-SiC system up to 1200 deg C. Measurements 
of the thermal expansion alpha were performed for 
correction of E and G on all materials examined, and 
measurements of the bending strength and crack re- 
sistance on the composite materials on Al sub 2 O sub 
3 and mullite bases. As the results show, the morphol- 
ogy of the reinforcing components (whiskers or parti- 
cles) does not become noticeable up to a content of 
30 vol.%. In contrast, a significant influence could be 
found on the bending strength and crack resistance. 
The embedding of monocrystalline SiC whiskers re- 
sulted both with Al sub 2 O sub 3 and mullite in a bend- 
ing stre: which was 20 to 30% higher than with par- 

reinforcement. A significant increase in crack re- 
sistance could only be observed with whisker rein- 
forcement. (orig./RHK). (TIB: DR 7467.) (Copyright (c) 
1990 by FIZ. Citation no. 90:081959.) 


104,154 

TIB/B90-81965/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Manufacturing mechanical properties of new tex- 
i fiber preforms for structural sandwich applica- 


S. 
T. Preller, J. Brandt, and K. Drechsler. 1990, 11p 
Rept no. MBB-Z-0296-90-PUB 
International symposium on composite materials with 
textile reinforcement for use in ne construction 
and related applications: a textile building, Lyon 
(France), 16-18 Jul 1990. 
Microfiche only. 


Honeycomb and foam materials for sandwich struc- 
tures have found a wide use in aerospace applications 
due to their high degree of specific stiffness. However, 
the relatively weak skin-to-core bonding as well as the 
high material and manufacturing costs limit an even 
wider use. Newly developed textile fiber preforms, 
such as integrally woven, deep-drawn knitted and 
braided tube materials have certain specific advan- 
tages compared to conventional sandwich materials. 
Textile sandwich materials can be manufactured cost- 
effectively in a near net-shape with regard to the re- 
spective requirements. These preforms can be pro- 
duced from any material available in fiber form in con- 
junction with different resin systems. The manufactur- 
ing and the mechanical properties of the newly devel- 
oped textile fiber materials are presented in this paper. 
A comparison with foam and honeycomb sandwich 
structures shows the potential of this new material 
class. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081965.) 
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Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Optical second harmonic generation and complemen- 
tary surface analytical techniques have been used to 
study the oxidation of the Al(111) surface. Two as- 
pects of the oxidation properties are investigated. The 
first is the identification of oxide growth phases. When 
oxygen adsorbs on the Al(111) surface, oxygen bonds 
initially in two distinct sites such that both a surface 
phase and a subsurface phase exist on the surface 
prior to the formation of Al(sub 2)O(sub 3). Auger elec- 
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tron spectroscopy, contact potential difference work 
function measurements and second harmonic genera- 
tion support this conclusion. Additionally, the second 
harmonic generation and contact potential difference 
data indicate that two types of bonds between the ad- 
sorbed oxygen and the substrate aluminum with in- 
creasing exposure. At low oxygen coverage, the bond 
is serves to reduce the density of free electrons of the 
substrate surface. At higher oxygen exposures, charge 
transfer occurs from the aluminum to the oxygen 
atoms. This transfer produces a localized, permanent 
caeeten to the surface dipole moment. 60 refs., 24 
igs. 
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DE90016638/GAR 
Lawrence Berkeley Lab., CA. 
Corrosion-resistant coatings for high-temperature 
high-sulfur activity applications. Final report. 
Progress rept. 

J. R. Selman. Jun 90, 18p LBL-29138 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
eee! Original copy available until stock is exhaust- 


PC A03/MF A01 


The research described in this report is intended to 
assist in developing the technol for the production 
of molybdenum, molybdenum carbide and titanium ni- 
tride coatings. These coatings have the potential to 
serve as an alternative to present methods of protect- 
ing the metal parts, at positive potential, of high-tem- 
perature sulfur or sulfide batteries (e.g., chromizing). 
This research project was prompted by the observa- 
tion that only very few materials are corrosion resistant 
in a high-temperature high-sulfur-activity environment 
containing polysulfide or FeS(sub 2). Among these 
materials only molybdenum has really satisfactory cor- 
rosion resistance. In LiCI-KCi eutectic containing 
FeS(sub 2), titanium nitride has also shown adequate 
corrosion resistance. In polysulfide melts chromium 
shows good corrosion resistance, and chromizing is 
presently used to protect the internal surface of the 
containers in the sodium-sulfur battery, as manufac- 
tured at Chloride Silent Power Ltd. It should be noted 
that the issue of an optimal coating for the sodium- 
sulfur battery container is somewhat clouded and may 
be resolved satisfactorily only when there is more in- 
formation about the effect of very small amounts of 
dissolved metal, such as chromium or molybdenum, 
on the life of the sodium-beta-alumina electrolyte. Nev- 
ertheless, there is a clear incentive for exploring mo- 
lybdenum, or molybdenum derivatives, and titanium ni- 
tride as alternative protecting materials. 8 refs., 11 figs. 
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DE$0016648/GAR 
Lawrence Berkeley Lab., CA. 
Corrosion, passivity and breakdown of alloys used 
in high energy density batteries. Final report. 
Progress rept. 

J. Kruger. Jan 90, 52p ~ 28515 

Contract ACO3-76SF000 

Sponsored by Kesetean of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
eam Original copy available until stock is exhaust- 


PC A04/MF A01 


The role of passive films in aqueous solutions has 
been studied extensively, yet the passivity of metals 
and alloys in non-aqueous solutions has received com- 
paratively little attention despite its importance to such 
technologies as lithium batteries, chemical processing, 
and fuel processing. Long term integrity depends on 
the protective ability of the passive film in the non- 
aqueous electrolytes employed. By understanding the 
nature of passivity in non-aqueous solvents, and fac- 
tors which cause its breakdown, improvements in the 
corrosive behavior of structural alloys and electrode 
materials in lithium batteries and other commercial ap- 
plications in non-aqueous solutions can be made. The 
overall objective of this work is to enhance the under- 
standing of the major processes affecting corrosion in 
non-aqueous solvents: passivity and breakdown of 

passivity. Since passive layers control corrosion, the 
achievement of such an understanding especially in 
regards to how alloys composition affects these layers 
is crucial to the development of alloys more corrosion 
resistant in non-aqueous solvents. This research ad- 
dresses the following fundamental questions: (1) Are 
the films found in organic solvents different from those 
produced in aqueous environments: (2) Can passive 
layers form on bare metals in the absence of water, 
and if they can, what is their nature. (3) What are the 


kinetics of passive film formation, breakdown and re- 
passivation. This report presents the findings and per- 
tinent conclusions for Year Ill of this program (August 
1, 1988 to July 31, 1989). 34 refs., 25 figs. 
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Phase separation in amorphous CuTi hydrides. 

B. Rodmacg, L. Billard, A. Chamberod, and M. Maret. 
1988, 7p CEA-CONF-10124, CONF-880969-11 
International symposium on emer eg systems, 
fundamentals = applications, Stuttgart (Germany, 
F.R.), 4-9 Sep 1988 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Neutron diffraction experiments have been performed 
on amorphous Cu(sub 0.5) Ti(sub 0.5) hydrides in 
order to study the influence of hydrogen on the struc- 
ture of the amorphous CuTi matrix. The comparison of 
the neutron pair correlation functions before and after 
hydrogen loading shows that the contribution of the 
Cu-Ti pairs is much smaller than the Cu-Cu and Ti-Ti 
ones after hydrogen loading. This indicates that phase 
separation takes place in these amorphous alloys 
upon — absorption, as confirmed by the ap- 
pearance of a small-angle maximum in the interfer- 
ence function. These results are used to construct a 
model for the amorphous matrix before and after hy- 
drogen loading, and a good agreement is obtained be- 
tween experimental and simulation results for both the 
structure of the matrix and the location of hydrogen. 
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ural relaxation and hydrogen absorption in 
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W. Chambron, B. Rodmacgq, and A. Chamberod. 
1988, 7p CEA-CONF-10125, CONF-880969-10 
International symposium on metal-hydrogen systems, 
fundamentals and applications, Stuttgart (Germany, 
F.R.), 4-9 Sep 1988. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The variation of the Curie temperature of an amor- 
phous Fe(sub 73) Ti(sub 27) alloy has been studied as 
a function of both relaxation state and hydrogen con- 
tent. For hydrogen-free samples T(sub c) first de- 
creases and then increases with increasing annealing 
temperature, corresponding to structural relaxation 
and onset of crystallization respectively. In structurally- 
— hydrogenated samples, it appears that the hy- 

en absorption capacity strongly de; Is on the 

‘ace state of the sample. This: catees state (and 
thus the kinetics of hydrogen absorption) can be modi- 
fied by a heat treatment under hydrogen atmosphere. 
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Perturbed angular correlation study of hydrogen 
— in hydrides of crystalline and qmmargheus 


A. Chikdene, A. Baudry, and P. Boyer. 1988, 8p 
CEA-CONF-10119, CONF-880969-9 

International symposium on metal-hydrogen systems, 
fundamentals and applications, Stuttgart (Germany, 
F.R.), 4-9 Sep 1988. 

U.S. Sales Only Portions of this document are illegible 
in microfiche products. 


Perturbed Angular Correlation (PAC) measurements 
were performed on crystallized hydrides Zr(sub 
2)NiH(sub x) as well as on amorphous Zr(sub 
2)NiH(sub 2.5). The temperature dependence of the 
spin relaxation constant in the different hydrides is dis- 
cussed. The PAC results obtained in the amorphous 
hydride confirm the observation made in other sys- 
tems that the diffusion of interstitial hydrogen is easier 
in amorphous than in crystalline lattices. However, our 
data do not indicate the existence of a broad distribu- 
tion of activation energies for hydrogen jumps. 
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Creep corrosion behaviour of welds in alloy 800 H 
and 316L and in several experimental ferritic stain- 
less steels. 

A. Lefort, J. Bressan, and U. Franzoni. 1990, 29p 
CEA-CONF-10132, CONF-900 11 

TMS (The Minerals, Metals and Metallurgical Society) 
annual meeting and exhibit (119th), Anaheim, CA 
(USA), 18-22 Feb 1990. 

U. les Only. Portions of this document are illegible 
in microfiche products. 


For the temperatures (<700(sup 0)C) and exposure 
times considered, coal ition atmospheres 
have little effect on the creep behaviour of iron-based 
materials such as alloy 800 H, 316 L stainless steel or 
chromium, titanium and aluminium containing ferritic 
grades. While the rupture elongation is decreased, the 
creep rate and rupture life remain relatively unaffected. 
However, special care must be taken with welds, since 
the inconel 82 filler metal used with alloy 800 H is par- 
ticularly prone to attack and must be replaced by an- 
al material, alloy N155, less rich in nickel. 8 refs., 18 
Ss. 
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— diffraction studies of Zr2NiH(D)x hy- 
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International symposium on catnakeie systems, 
fundamentals and applications, Stuttgart (Germany, 
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Powder neutron diffraction studies have been per- 
formed on the Zr(sub 2)Ni-D system at room tempera- 
ture and at 420K. A tetragonal to orthorhombic struc- 
tural phase transition has n observed in going from 
420K to room temperature for the highly charged 
Zr(sub 2)NiD(sub 4.8) deuteride. The sites occupation 
varies with composition and we give it for three formu- 
las. Various factors to be considered in the filling 
scheme of this system are discussed. 
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N90-26108/2/GAR PC AO5/MF A01 

Auburn Univ., AL. Dept. of Mechanical Engineering. 

Single try induced Fracture Characteristics of 
le Crystal Nickel-Based Superalloys. 

Final Report, 19 Jun. 1989 - 18 Jun. 1990. 

P. Chen, and R. C. Wilcox. 18 Jun 90, 85p NAS 

1.26:183992, NASA-CR-183992 

Contract NAS8-38184 


A stereoscopic method for use with x ray ener: oy dis- 
persive spectroscopy of rough surfaces was adapted 
and applied to the fracture surfaces single crystals of 
PWA 1480E to permit rapid orientation determinations 
of small cleavage planes. The method uses a mathe- 
matical treatment of stereo pair photomicrographs to 
measure the angle between the electron beam and the 
surface normal. One reference crystal orientation cor- 
responding to the electron beam direction (crystal 
growth direction) is required to perform this trace anal- 
ysis. The microstructure of PWA 1480E was character- 
ized before fracture analysis was performed. The frac- 
ture behavior of single crystals of the PWA 1480E 
nickel-based superalloy was studied. The hydrogen-in- 
duced fracture behavior of single crystals of the PWA 
1480E nickel-based superalloy was also studied. In 
order to understand the temperature dependence of 
hydrogen-induced embrittlement, notched single crys- 
tals with three different crystal growth orientations 
near zone axes (100), (110), and (111) were tensile 
tested at 871 C (1600 F) in both helium and hydrogen 
atmospheres at 34 MPa. Results and conclusions are 
given. 
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N90-26115/7/GAR PC A06/MF A01 
Alabama Univ. in Birmingham. Dept. of Materials Engi- 
neering. 

Effect of Boron on Intergranular Hot Cracking in 
Ni-Cr-Fe Superalloys Containing Niobium. 

Final Report. 

R. G. Vie os - Jun 90, 115p NAS 1.26:186714, 
NASA-CR-18671 

Contract NASB-38084 


Solidification mechanisms had a dominant influence 
on microfissuring behavior of the test group. Carbon 


modified the Laves formation significantly and showed 
that one approach to alloy design would be balancing 
carbide formers against Laves formers. Boron’s strong 
effect on microfissuring can be traced to its potency as 
a Laves former. Boron’s segregation to grain bound- 
aries plays at best a secondary role in microfissuring. 


104,165 
N90-27903/5/GAR PC A04/MF A01 
Etablissement Technique Central de I’Armement, Ar- 
cueil (France). Centre de Recherches et d’Etudes 
d’Arcueil. 
Caracterisation de la Corrosion Par Piqures des Al- 
_ Aluminium-Lithium (Characterization of the 
Pe Corrosion of Aluminum-Lithium Alloys). 

inal Report. 
N. Celati. 22 Dec 89, 56p ETCA-89-R-176, ETN-90- 
97474 
Text in French. 


The characterization of the pitting corrosion is per- 
formed on the following aluminum alloys: 2091 (in 
state T851 and T8XCPHK), 2024 T3, 7010 T73651 
and 7075 T7351 (7175). The spectral analysis of the 
electrochemical noise concerning the corrosion sensi- 
tivity of the material is reported. The morphological 
and kinetic characteristics of the pitting corrosion sen- 
sitivity of the materials are given. The results show that 
the alloy 7075 is the highest performer. 
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PB91-107292/GAR PC A03/MF A03 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. 

Effect of Oxygen Transport and Resistivity of the 
Environment on the Corrosion of Steel. 

Final rept. 

E. Escalante, T. Oka, and U. Bertocci. Sep 90, 39p 
NISTIR-90/4266 

Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC. 


The study is directed at investigating the rate of corro- 
sion and its spatial distribution, that develop under 
conditions where transport of - and conductivity 
of the environment are controlled over a wide range, 
including low conductivity as expected in the Yucca 
Mountain environment. The results indicate that the 
corrosion rate of steel is directly related to the rate of 
oxygen transport over several orders of magnitude, 
and increasing conductivity by one order of magnitude 
increases corrosion rate by a factor of two or three. Of 
greater significance is the result that indicates that as 
conductivity of the environment decreases, and corro- 
sion rate decreases, the degree of localized attack in- 
creases. 
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Caracterisation de la Corrosion par Piqures des Al- 
liages Aluminium-Lithium (Characteristics of Pit- 
ting Corrosion in Aluminum-Lithium Alloys). 

Final rept. 

N. Celati. 22 Dec 89, 61p ETCA-89-R-176 

Portions of this document are not fully legible. Spon- 
sored by Direction des Recherches, Etudes et Tech- 
niques, Paris (France). Centre de Documentation de 
Pr Armement. 


The development of new aluminum-lithium alloys with 
useful mechanical characteristics for small masses 
has currently reached the stage of industrial produc- 
tion. These materials, placed in more or less aggres- 
sive environments, are subject to possible breakage 
through corrosion due to pressure and to deterioration 
through pitting corrosion. Thus it is essential to deter- 
mine the sensitivity of these new alloys to various 
forms of localized corrosion. The random aspect of 
corrosion makes it hard to study the determining fac- 
tors, and thus new techniques of analysis were need. 
The spectrum analysis of electrochemical noise has 
proven to be particularly useful in treating the phe- 
nomenon of pitting corrosion. The study focuses on 
determining sensitivity to pitting corrosion of several 
aluminum-lithium alloys in two different metallurgic 
states through the electrochemical noise technique. 


104, 168 

PB91-111948 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 


104,171 


MATERIALS SCIENCES 
Corrosion & Corrosion Inhibition 


NACE-NBS Corrosion Data Program. 

Final rept. 

D. B. Anderson. 1987, 3p 

See also PB88-193792. 

Pub. in Proceedings of Tri-Serv. Conference 
Tech. Rep. AFWAL-TR-87-4139, v1 p548-550 1987. 


The National Association of Corrosion Engi 

(NACE) and the National Bureau of Standards (NES) 
have established a collaborative to collect, 
analyze, evaluate and disseminate corrosion data. The 
multi-faceted effort centers on compilation of comput- 
erized materials performance information and corro- 
sion database development. A user friendly computer 
database combining both rate (kinetic) and eae 
(thermodynamic) data will be a key component with 
emphasis on numeric corrosion data for metals and 
nonmetals exposed to a wide range of industrial and 
laboratory environments using formats and descriptors 
compatible with other material property/performance 
databases. Output programs include search 

eters designed to give user easy access to the re- 
quired information in a number of graphical and tabular 
formats. Expert systems are also being developed to 
provide interpretive analysis to ones users in critical 
areas. 
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PB91-112011 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
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Role of the Oxide Film in the Transgranular Stress 
Corrosion Cracking of Copper. 

Final rept. 

T. B. Cassagne, J. Kruger, and E. N. Pugh. 1990, 


17p 

Contract NANB-6-D0601 

Sponsored by Johns Hopkins sere Baltimore, MD. 
Dept. of Materials Science and Engineering. 
Pub. in Environmentally Assist "Cracking: Science 
and Engineering, ASTM STP 1049, p59-75 1990. 


Cyclic voltammetry, ellipsometry, and slow strain rate 
tests have been carried out on copper Is in 
0.1 M sodium acetate and 1 M sodium nitrite. stud- 
ies demonstrate that the presence of an oxide film is 
necessary but not sufficient to induce transgranular 
stress corrosion cracking, and that the growth rate and 
other characteristics of the oxide(s) are important fac- 
tors. The results are discussed in terms of the film-in- 
duced cleavage model for cracking. 
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PB91-112169 Not available NTIS 
National Bureau “ag Standards (IMSE), Gaithersburg, 
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Effect of | Resistivity and Soil Temperature on 
fd Corrosion of Galvanically Coupled Metals in 


Final rept. 

E. Escalante. 1986, 10p 

Pub. in Galvanic Comenion, ASTM STP 978, p193-202 
1986. 


Galvanic corrosion current measurements carried out 
on stressed 301 stainless steel coupled to zinc at six 
underground test sites over a period of four years indi- 
cate that the galvanic current is controlled by soil resis- 
tivity or oxygen availability in the soil. In well aerated 
soils, resistivity plays a dominant role, but in poorly aer- 
ated soils, oxygen controls the corrosion process. Fur- 
thermore, at a depth of approximately 1 meter, soil re- 
sistivity is strongly influenced by soil temperature, and 
only slightly affected by soil moisture. Finally, 301 
stainless steel in a half hard or full hard condition is 
susceptible to hydrogen embrittlement failure in soil 
when exposed to potentials capable of causing hydro- 
gen evolution. 
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Application oe yg dh Thermal-Wave —s nore | 
ee f Corrosion 


Final rae 

T. Nguyen, and C. D. Olson. 1989, 9p 

Pub. in Materials and Structures 22, n127 p71-79 Jan 
89. 


Thermal-wave electron microscopy, which employs 
heat flow to probe variations in the thermal pr 
of solid materials, can provide micro-level ccoetatians 
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of surface and subsurface features of opaque sam- 
ples. The application of the technique to image and 
assess corrosion on polished and rough steel samples 
was investigated. Effects of phase detection, jula- 
tion frequency, surface roughness and grinding direc- 
tion on the contrasts and resolutions of thermal-wave 
electron and SEM images of KHSO4 and humidity-in- 
duced and natural corrosion on steel surfaces were 
determined. The excellent contrasts between the cor- 
rosion products and surface t raphic features of 
the images obtained by the thermal-wave electron mi- 
croscopy permits the use of image analysis to quanti- 
= assess the extent of corrosion on rough steel 
surfaces. 


104,172 
TIB/A90-8 1855/GAR PC E07 
Technische Hochschule Darmstadt (Germany, F.R.). 
Longuattigs “Wirt ag Oberflaechenschutz: 
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warmfester Nickellegierungen. Abschlussbericht. 
(Long-term effect of surface protection measures 





on the creep behaviour of temperature-r 
nickel alloys. Final report). 

W. Ebeling, and J. Granacher. 1986, 296p 
Contract 264 


In German. Forschungsberichte Verbrennungskraft- 
maschinen, no. 375, With 190 figs., 16 tabs., 135 refs. 


The effect on the creep behaviour of coating measures 
was examined on a series of actual base material/pro- 
) aman coating combinations for gas turbine blades. 
experiments were carried out on genuine and 

a ted coated samples for a stress period of up to 
35,000 hours for industrial turbine materials and up to 
10,000 hours for aircraft turbine materials. In a combi- 
nation of all the results as a first approximation, there 
is a comparable widening of the scatter bands of creep 
strength and 0.2% yield point with a slight reduction of 
the mean values and a greater reduction of the lower 
limits of the scatter band. It was found that coatings in 
areas of high stress and low temperature could 
produce a slight increase in the creep strength. How- 
ever, diffusion layers can lead to an increase in the 
creep strength in the range of high temperatures and 
low stresses, above all in aircraft turbine materials. 
Coatings only occasionally affect the creep strength in 
by be — positively. The 0.2% yield limits are affected 
is of coatings and for both groups of mate- 

phe sim arly to the creep strength. An austenitic steel 
provided with a coating for highly loaded outlet valves 
on internal combustion engines thowed no change in 
the creep behaviour due to the effect of coating in ex- 
iments up to about 15,000 hours in duration. (orig./ 
aa ial (c) 1990 by FIZ. Citation no. 
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Max-Planck-inst. fuer Eisenforschung G.m.b.H., Dues- 
seldorf (Germany, F.R.). 
Verbundpro| Wasserstoffinduzierte Werk- 
stoffschaedigungen - hier: Einfluesse von Legier- 
ungselementen auf die Korrosion und Wasserstof- 
faufnahme von Staehien in H sub 2 S-haltigen Loe- 
sungen. Schlussbericht. (Combined project: Hy- 
induced damage to materials - here: influ- 
— of alloying elements on corrosion and hy- 


oe Se of steels in solutions contain- 
9H sub 2S. Final report). 


e% Riecke. 1 Mar 90, 98p 
Contract DECHEMA 11A106 8 
In German. 


The influences of the transition metals Mo, V, Nb, Ti, Zr 
and their carbides on the corrosion and hydrogen ab- 
sorption of iron in acid, weak-acid or neutral aqueous 
solutions with and without H sub 2 S influence were 
examined with the aid of electrochemical and surface 
analytic measurement methods. Used as electrolyte 
were 1 M H sub 2 SO sub 4 NACE standard solution 
and DIN seawater under H sub 2 S-, N sub 2 - or air 
rinse. The investigations were conducted for binary, 
ternary, and quaternary iron-base alloys Fe-Me-C-P 
with approx. 0.2 at.-% Me and different C and P con- 
tents in comparison with vacuum melted pure iron. The 
structural states of the alloys were investigated by 
light-optical and electron-microscopical means. Elec- 
trochemical permeation measurements provided infor- 
mation about the dependence of the hydrogen perme- 
ation, diffusion, and solubility on the microstructure. 
The analysis of the permeation courses on the basis of 
the ‘trapping’ theory resulted in data for the description 
of the interactions between the absorbed hydrogen 
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and the structural constituents as well as its distribu- 
tion over different bonding states. The influence of the 
differently bonded hydrogen on the fracture behaviour 
of the alloys was investigated by means of tensile tests 
(CERT). (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081942.) 
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Suchentrunk. 1990, 15p Rept no. MBB-Z-0318-90- 
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2. international conference on plasma surface engi- 
neering (PSE-2): Plasma and ion-beam assisted sur- 
face modification and coating, Garmisch-Partenkir- 
chen (Germany, F.R.), 10-14 Sep 1990. 

Microfiche only. 


Within the reported investigations for lications at 
temperatures above 500 deg C, titanium (TiAI6V4) was 
protected by sputtering chromium and chromium-ni- 
tride layers from the embrittlement caused by oxida- 
tion. The —_ processes were analysed in situ by 
means of optical emission spectrometry, whereby the 
deposition rate and the stability of the actual process 
conditions were monitored. Further, the nitridation of 
the chromium target (source of coating material) and 
the concentration ratio of the condensing, bindary 
compounds (Cr sub x N sub y ) can be assessed during 
the process. Compared to the uncoated material, the 
weight gain of TiIAI6V4 due to oxidation could be de- 
creased to about 3% by means of Cr and CrN layers 3 
mue m thick. (orig./RHM). (Copyright (c) 1990 by FIZ. 
Citation no. 90:082000.) 
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Manufacturing and Mechanical Properties of New 
pe a saaring ond tts for Structural Sandwich Ap- 


wer Prolene J. Brandt, and K. Drechsler. 1989, 12p 
MBB-Z-0296-90-PUB, ETN-90-97349 

Presented at UN Batiment Tout Textile, Composite 
Materials with Textile Reinforcement for Use in Build- 
ing Construction and Related Applications, Lyon, 
France, 16-18 Jul. 1990. 


Honeycomb and foam materials for sandwich struc- 
tures found a wide use in aerospace applications due 
to their — degree of specific stiffnes. Newly devel- 

oped textile fiber preforms such as integrally woven, 
patra knitted and braided tube materials have 
advantages compared to conventional sandwich ma- 
terials. Textile sandwich materials can be manufac- 
tured from any material available in fiber form in con- 
junction with different resin systems. The manufactur- 
ing and the mechanical properties of the newly devel- 
oped textile fiber materials are presented. A compari- 
son with foam and honeycomb sandwich structures 
shows the potential of this new material class. 


104,176 

N90-27880/5/GAR PC A07/MF A01 
Institut de Recherche d’Informationique et d’Automati- 
que, Le Chesnay (France). 

Influence de Micro-Glissements sur le Comporte- 
ment Macroscopique des Composites Tissus, Rap- 
port Final (influence of Microslidings on the Mac- 
roscopic Behavior of Composite Textiles). 

Final Report. 

P. Paumelle. 1988, = ETN-90-97459 

Contract DRET-88-1406 

Text in French. 


A method for the homogeneization of periodic media is 
proposed. The method approximates in a satisfactory 
way the composite inner local stresses: inter-layer 
stresses and stresses capable of inducing local buck- 
ling. The geometrical and mechanical description of 
the composite textile is based on the behavior of a taf- 
feta type textile. The stresses in the microstructure of a 
composite material type glass-epoxy taffeta are stud- 


ied. The elastic sliding at the interface of two homoge- 
neous, anisotropic and elastic components is mod- 
eled. The influence of an elastic sliding at the inter- 
faces of the microstructure are studied. 


104,177 

PB91-106575/GAR PC$10.50 
pe gna Labour Office, Geneva (Switzerland). 

Safety in the Use of Mineral and Synthetic sage 
Working Document and Report of the Meeti 


Experts on Safety in the Use of Mineral and 
a — Held in Geneva (Switzerland) on April 


c1990, 96p ISBN-92-2-106443-3, OCCUPATIONAL 
SAFETY/HEALTH SERIES-64 

U.S., Canada and Mexico sales only. All others refer to 
International Labour Office, Publications Department, 
CH 1211, Geneva 22, Switzerland. 


When bay ton. the Asbestos Convention, 1986 (No. 
162), and Recommendation, 1986 (No. 172), the Inter- 
national Labor Conference expressed its concern over 
the effect on health of occupational exposure to fi- 
brous materials other than asbestos, and asked for a 
tripartite Loyd of experts to be set up to study the 
question. The working document for, and report of, the 
meeting of experts are contained in the book. Man- 
made mineral fibers (insulation wool, refractory fibers, 
continuous filament fibers, and special purpose fibers), 
natural mineral fibers other than asbestos (erionite, at- 
tapulgite, wollastonite), and synthetic organic fibers 
(aramid fibers, carbon and graphite fibers, ‘olefin 
fibers) are studied in the first three chapters. The ex- 
perts discussed occupational and non-occupational 
exposure of workers to these fibers and examined the 
effect they might have on health. It was possible to 
define certain preventive measures based on adopting 
safe working methods, controlling the working environ- 
ment and the exposure of workers to mineral and syn- 
thetic fibers, and monitoring the health of workers. 


Iron & Iron Alloys 


104,178 

DE90015199/GAR 

Lawrence Livermore National Lie 

Dimensional stability of superin 

S. R. Patterson. 27 Jun 90, 8p UCRL-JC-104205, 

CONF-900756-30 

Contract W-7405-ENG-48 

SPIE’s international symposium on optical and optoe- 

lectronic applied science and gree exhibit, San 

Diego, CA (USA), 8-13 Jul 1990. Sponsored by Depart- 

ment of Energy, Washington 

— copy only, copy does not permit microfiche pro- 
luction. 


The unloaded dimensional stability and thermal expan- 
sivity of a single furnace melt of superinvar have been 
measured at room temperature using interferometric 
techniques. Thermal expansivity has been determined 
with an uncertainty of several parts in 10(sup 8) per 
degree centigrade, while dimensional stability has 
been determined with an uncertainty of order one part 
in 10(sup 9) per day. Samples subjected to plastic de- 
formation in their atone ey history displayed a stabili- 
¥ improvement from 20.5 (times) 10(sup (minus)6)/ 
lay to 5.5 (times)10(sup (minus)9)/day and a reduc- 
tion in thermal expansivity from 0.56 (times) 10(sup 
renee 9 (degree)C to 0.23 (times) 10(sup (minus)6)/ 
ree)C associated with the increased mechanical 

a in the material. 10 refs., 7 figs., 2 tabs. 
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104,179 
DE90016130/GAR PC A13/MF A02 
Oregon Graduate Inst. of Science and Technology, 
Beaverton. 
Deformation effects on the development of grain 
boundary chromium depletion (sensitization) in 
type 316 austenitic stainiess steels. 

G. Atteridge, W. E. Wood, A. H. Advani, and S. M. 
Bruemmer. 1990, _~, DOE/NE/37963- 12 
Contract ACO6-86NE 
Sponsored by ate say of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Deformation induces an acceleration in the kinetics 
and reduction in the thermodynamic barrier to carbide 
precipitation and grain boundary chromium depletion 
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(GBCD) development of a high carbon Type 316 stain- 
less steel (SS). This was observed in a study on strain 
effects on GBCD (or sensitization) devel it in the 
range of 575(degree)C to 775(degree)C. Grain bound- 
ary chromium depletion behavior of SS was examined 
using the indirect electrochemical potentiokinetic reac- 
tivation (EPR) test and supported by studies on car- 
bide precipitation using transmission electron micros- 
copy (TEM). 99 refs., 84 figs., 9 tabs. 


104,180 
DE$0016612/GAR PC A02/MF A01 
i Alamos National po carpenede we Ste . 
luence of in and peak pressure 
on spall behavior of 4340 steel. 


A. K. Zurek, C. E. Frantz, S MS Gray. 1990, 10p 
LA-UR-90-2678, CONF-900812 

Contract W-7405-ENG-36 

Explomet conference, San Diego, CA ee 12-17 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A fundamental study of the influence of peak stress 
amplitude and pre-strain on the spall fracture of pearli- 
tic 4340 steel is presented. Spall tests were performed 
at projectile velocities to achieve approximately 5, 10 
and 15 GPa peak stress amplitudes. Some spall tests 
were preceded by a pre-shock and recovery test at 10 
and 15 GPa. Spall strength measurements suggest 
that there is a decrease in the spall strength of 4340 
with an increase in the shock wave amplitude as the 
transition pressure of 13.1 GPa is approached. At this 
transition pressure, a substantial increase in the spall 
strei , as well as a change in a mode of fracture 
from brittle to ductile are observed, both attributed to 


the allotropic phase transformation at this amplitude. 
18 refs., 4 figs. 

104,181 

DE$0518697/GAR PC A05/MF A01 


Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 

Tietaemystekniikan vaelineet metallien vaimistuk- 
eon naahecindinaste, kokemuksia ja vaatimuksia. 

(Review of knowledge based technology for steel 

and base metal industries, e: and tools). 

P. Koponen. Jan 90, 78p VTT-TIED-1098, ISBN 951- 

38-3668-1 

In Finnish. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


Knowledge based corteotone and tools were re- 
viewed in spring 1989 based on the experiences and 
the chasaciedalo requirements of the steel and metal 
production in Finland. In this field some expert system 
development tools have already been applied and 
more applications are coming out in the near future. 
The success of the systems has varied from dai a 
duction use to replacing and expert system shell with 
conventional programming. Some problems in building 
expert systems became apparent during this review. 

he domain specialists and knowledge engineers 
have had to contribute a lot of their time. There is no 
real general purpose tool. Those that are flexible and 
support representation of complex knowledge are not 
easy to use nor efficient in real time applications. The 
tools provide no or poor support for knowledge acqui- 
sition verification and validation. Although the tools are 
improving they cannot at the moment replace experi- 
ence in knowledge engineering. Proper evaluation and 
documentation of the projects are important in order to 
bring the experiences gained available for future 
projects. 


104,182 

N90-26371/6/GAR PC A02/MF A01 
Construzioni Aeronautiche Giovanni Agusta S.p.A., 
Cascina Costa (Italy). Div. Elicotteri. 

Residual Stresses Measurements by Means of X 
Ray Diffraction on Electron Beam Welded Joints 
and Laser Hardened Surfaces. 

G. P. Mor, and R. Pezzoni. Jun 89, 8p ETN-90-97269 


X ray diffraction techniques are applied to the evalua- 
tion of residual stresses induced by two metallurgical 
processes: electron beam welding (EBW) and laser 
surface hardening (LSH) on low alloy steel of aeronau- 
tical interest. This technique is shown to be capable of 
measuring Layee stress gradients and microstructural 
strains which can be correlated to the microhardness. 
In particular, residual stresses distribution is measured 
with high resolution on AISI 4140 steel surfaces sub- 
jected to laser hardening consisting of two successive 


porte partely overlapping tracks on AiS!i 9310 subject- 


104,183 
TIB/A90-81844/GAR PC E07 
poo Univ., Bochum (Germany, F.R.). Inst. fuer Werk- 
. - le. 

ffe mit gradierter Struktur 





(Ferbase tool aanelilp with graded structures). 
Nguyen. 1990, 157p 

Contract BMFT O3MO006X2 

In German. With 90 refs., 20 tabs., 67 figs. 


Within the reported project new iron-base PM-tool ma- 
terials are designed, which are suitable for the use as 
graded structures. The base material is powder (grain 
size < 100 mue m) of the hardenable steel 56 NiCr- 
MoV 7, which is mixed with different amounts of hard 
les like CrB sub 2 (grain size < 100 mue m) and 
iB nied hee size < 40 mue m). In the first step 
—— specimens are hot-isostatically pressed 
(HIP) and scrutinized in laboratory as to their micros- 
tructure, tribological (abrasive wear) and ee 
(Young’s modulus, fracture toughness) 
shown that a combination of 56 NiCrMoV 7 + CrB a 
2 renders matrials with a satisfa wear behavior 
and mechanical properties, while TiB sub 2 is being 
transformed into TiC during the heat process leaving 
not e! lh carbon for a hardenable steel matrix. This 
brought the 56 CrNiMoV 7 + TiB sub 2 materials 
to show low wear resistance and insufficient mechani- 
cal properties. These results rendered produced criteria for 
the design of a SMV structure being yay & 
mixture of 56 Ni joV7+ 15 SS 5% OB ty Te _ 


brittle side into the tougher material is nvcnainaien 
Due to the fact that crack branching may occur de- 
——, on the microstructure the graded material 
all igher stresses in the range of stable crack 
growth compared to conventionally manufactured.cold 
work tool steel. Taking the results of this i ition 
into account it is possible to produce tool 
materials with a gradient in the hard phases content to 
achieve the combination of a toughness and 
). (TIB: FR 3986.) 


a satisfactory wear behavior. (orig. 

(Copyright (c) 1990 by FIZ. Citation no. 90:081844.) 
104,184 

TIB/A90-81852/GAR PC E07 


a Univ. (Germany, F.R.). Inst. fuer Werkstoff- 
ui . 

Untersuchungen zur Erkennung, a 
Ausbreitung von ema eee 
peraturbeanspruchten Eisengusswerkstoffen. 
Abschiussbericht. (in eo of the a 
tion, development and spread of vibration cracks 

in cast iron materials at high temperatures. Final 


). 
IF ang, and = Eifler. 1986, 205p 


In German. Forschu ichte Verbrennungskraft- 
maschinen, no. 372, With 185 figs., 10 tabs., 101 refs. 


In this research project systematic investigations were 
carried out on the formation and 25 deg of — 
cracks a the me menor —— = betes C <or=T 
<or= 500 deg C on pearlitic and ferritic cast iron with 
spheroidal a raphe (GGG-60 ~~ GGG-40), ferritic 
cast iron vermicular graphite (GGV-30) and pearli- 
tic cast iron with laminar graphite (GG-30). In addition, 
stress controlled alternating deformation experiments, 
transmission electron microscope investigations on 
GGG-40 stressed by vibration and practical stresses 
were carried out. (rig. 52)" (Copyright (c) 1990 by 
FIZ. Citation no. 90:081852. 


104,185 

TIB/A90-82030/GAR PC E07 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen. 


zum Fliessverhalten der Staehle Ck 35 und 
X2 CrNiMnMONNb 21 16 5 3 unter zw 
dynamischer Belastung. (Article on the flow char- 
acteristics of the steel Ck 35 and X2 CrNiMn- 
MONNb 21 16 5 3 under biaxial dynamic loading). 
Diss. (Dr.-Ing). 
K. Stiebler. 14 Feb 89, 212p 
In German. 


The aim of this work is to determine and make a conti- 
nuity mechanics description of the material under 
quasi static and dynamic, single and biaxial loadings. 
The mathematical models should include the physical- 
ly noticable variables which characterise the micro- 
scopic structure. Included are experiments at high ex- 
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Lubricants & Hydraulic Fluids 


104,186 

Federal Aviation Administration Technical Center, At 
Flam ' of Fire Resistant, Aircraft Hydraulic 
D. Blake. Apr 90, 17p DOT/FAA/CT-TN90/19 
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Materials Degradation & Fouling 
104,187 
DE90016565/GAR 


PC A03/MF A01 
— Pacific Northwest Labs., Richland, WA. 
rradiation-induced microchemical 


effects and 
IASCC initiation. 
E. P. Simonen, L. A. Charlot, and S. M. Bruemmer. 
Jun 90, 29p PNL-SA-17621, CONF-900623-16 
Contract entire 
Symposium ects of radiation on materials (15th), 
Nashville, TH (USA) (ont Jun 1 oDe. Sponsored by 


nergy, 
Portions of this document are illegible in microfiche 
products. 
Predicted irradiati enrichment of silicon and 


steel grain boundary microchemistries. The calibrated 
solute mechanism for silicon enrichment and the 


—— ee 
were then used to behaviors for neutron irradia 
tion conditions r to irradiation-assisted stress 


corrosion cracking. A simple crack parang model il- 
lustrated how irradiation-induced chromium depletion 

might affect i ranular corrosion as a function of 
dose. 23 refs., 11 t 


104,188 
N90-25210/7/GAR PC A06/MF A01 
Wichita State Univ., KS. 

Solid Particle Erosion in Ductile 
and Brittle 


M.S. Thesis. 
e T. Ibrahim, and J. E. Talia. 1990, 107p NIAR-90- 


The solid particle erosion pri of brittle, ductile, 
and semi-ductile materials were paar using an 
air-blast-type system with Alumina as abrasive parti- 
cles. The tested materials were S-glass, Aluminum, 
and fae resin. Two modes of testing were conduct- 
ed. For the dynamic mode the samples were mounted 
ona — disk to control the relative tangential ve- 
locity of the erodent particles with respect to the sam- 
ples. The use of this technique allowed the observa- 
tion of the influence of the velocity on the 
erosion rate values of the tested materials. The 
second mode was the static testing during which the 
samples were held stationary. In addition, scanning 
electron are was used to ‘ae the sur- 
face morphology of the samples. B on the de- 
Leermnege Pv nane x rate on the tangential and 
normal velocities and the microscopy observations, 
the basis for a unified model for the ductile and brittle 
erosion mechanism is:proposed. 
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104,189 
N90-26078/7/GAR PC A07/MF A01 
Wichita State Univ., KS. 

Erosion Mechanisms in Composite Materials and 
Ripple Formation Mechanism in Erosion. (Part 1). 
Ph.D. Thesis. 

Y. A. Ballout. Dec 88, 139p IAR-89-4-PT-1 


The general mechanisms involved in the solid particle 
erosion of fully a aligned glass fiber reinforced epoxy 
composite are investigated. The solid particle erosion 
rates of the composite were obtained by using an air- 
blast type system. Experiments were carried out to 
analyze the effect of the sharp Al2O3 erodent particle 
size, velocity, angle of impact, glass fiber orientation, 
and fiber/matrix weight ratio. The erosion characteris- 
tics of S-glass and epoxy resin were also investigated. 
Surface morphology of eroded samples was investi- 
gated by optical and scanning electron microscopy, 
both at steady-state erosion and single-impact events. 
Based on these activities, the essential data for ero- 
sion processes and mechanisms were provided. The 
fully aligned fiber composite showed a great depend- 
ence of the erosion rates on the impact angle and fiber 
orientation with maximum and relative minimum ero- 
sion rates varying with the changing fiber orientation. 
The S-glass impacted by sharp Al203 particles 
showed a bilinear relationship of logarithmic erosion 
rate in function of logarithmic normal velocity, and a 
linear relationship when S-glass is impacted by spheri- 
cal glass beads. The epoxy resin showed a semi-duc- 
tile type of erosion behavior. The erosion rates of the 
composite were found to follow more closely an in- 
verse rule of mixture. Erosion mechanisms based on 
the erosion characteristics of S-glass and epoxy resin 
are suggested. A mechanism of solid particle erosion 
of fully aligned glass fiber reinforced epoxy composite 
is proposed based on the combined mechanisms of 
the composite components and, the macrostructural 
geometrical constraints imposed by the fiber-matrix 
system. 


104,190 
N90-26079/5/GAR 
Wichita State Univ., KS. 
Erosion Mechanisms in Composite Materials and 
Ripple Formation Mechanism in Erosion. (Part 2). 
Ph.D. Thesis. 

Y. A. Ballout. Dec 88, 123p IAR-89-4-PT-2 


The formation of Ripples on pure Al and Al-12Si alloy 
surfaces was investigated. Sharp polyhedral Al203 
and spherical glass beads were used as erodent parti- 
cles accelerated in an air blast type system. The ex- 
perimental variables were erodent particle shape, 
angle of impact, abrasive particle mixture, sample sur- 
face topology, and tangential velocity vector. Scanning 
electron and optical microscopy used to study the mor- 
phology of impacted surfaces showed the well devel- 
oped ripple formation on Al-12Si with beads used as 
abrasives. As the fraction of Al2O3 sharp particles was 
increased, the ripple formation on Al-12Si diminished. 
Geometric instabilities changing the surface topology 
of target material were introduced. The geometric in- 
stabilities act as initiation sites for accelerated and rel- 
atively large ripples. A new laboratory technique was 
utilized to control the relative tangential velocity of the 
erodent particles with respect to the target sample by 
placing it on a velocity controlled rotating disk. With 
this new technique, it was possible to form ripples at 
normal angles of impact and to avoid ripple formation 
at oblique angles of impact. An investigation of the sur- 
face morphology of the eroded samples provided evi- 
dence for a mechanism of ripple formation based on 
material displacement instead of material removal. 


PC A06/MF A01 


104,191 

PB91-112318 Not available NTIS 
National Bureau of Standards (IMSE), Gaithersburg, 
MD. Metallurgy Div. 

Mechanisms of Galling and Abrasive Wear. 

Final rept. 

L. K. Ives, M. B. Peterson, and E. P. Whitenton. 
1987, 25p 

Sponsored by Oak Ridge National Lab., TN. 

Pub. in Proceedings of Fossil Energy Materials Pro- 
gram Conference, Oak Ridge, TN., May 19, 1987, 
p397-421. 


Galling is a severe form of wear which has been recog- 
nized as a serious problem affecting the operation of 
control valves and other components used in fossil 
energy conversion systems. Recent results obtained in 
a program of research aimed at advancing the basic 
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understanding of the process of galling are presented. 
The galling test method and a method which has been 
develo; to measure quantitatively the amount and 
character of galling damage are described. Data on 
the galling behavior of pure metals, experimental 
alloys, and commercial alloys are presented. The influ- 
ence of hardness, crystal structure, stacking fault 
energy and other materials properties are discussed. 


104,192 

TIB/A90-81949/GAR PC E07 
Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Werkzeugmaschinen und Fertigungstechnik. 

Vergleic Untersuchungen zum Einsatzver- 
halten von Schneiden aus lykristallinem Dia- 
mant beim Drehen von Aluminium-Silizium-Druck- 
guss-Legierungen. Zwischenbericht. (Comparative 
studies on the service behaviour of cutting edges 
in polycrystalline diamond for turning of alumini- 
um-silicon die cast alloys. Interim report). 

J.C. Siebert. 1987, 28p 

Contract ERP 2555 

In German. 


The aim of this study is to construct an applications- 
related systematic for the use of tools in polycrystalline 
diamonds for the machining of die cast aluminium-sili- 
con alloys. The subject of study in the period cov- 
ered by the report is experimental analyses of the size 
of the mechanical and thermal loads acting on machin- 
ing tools based on polycrystalline diamonds. In con- 
junction with studies on the performance limits of PCD 
cutting materials in terms of manufacturing technolo- 
gy, these results also serve as a basis for a descriptive 
model of machining processes. The physical experi- 
ment is contrasted with an analytical simulation model. 
This is intended to facilitate predictions on system be- 
haviour in the real process during the advance devel- 
opment phase of tools for machining applications. 
(orig./RHM). (TIB: FR 2464.) (Copyright (c) 1990 by 
FIZ. Citation no. 90:081949.) 


Miscellaneous Materials 


104,193 

DE90016306/GAR PC A03/MF A01 
State Univ. of New York at Albany. Research Founda- 
tion. 

Thermophysical properties of fluids and fluid mix- 
tures. Progress report. 

G. Stell. Jul 90, 11p DOE/ER/13850-15 

Contract FG02-88ER13850 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This progress report, written in July 1990, plays a dual 
role of our annual progress report and the component 
of our renewal proposal package that provides in detail 
the necessary background for the thermophysical re- 
search proposed therein. Because of its second role, 
we shall briefly summarize some overall Grant aims 
and overall accomplishments, stressing the progress 
that has been made over the last year. 38 refs. 


104,194 

DE90016516/GAR PC A03/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 

Evaluation of available perfluorobutane data for 
selected physical properties. 

D. Harkins. Jan 90, 16p K/QT-331 

Contract AC05-840T21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A literature search was conducted, and available infor- 
mation accumulated on a short list of six properties of 
C(sub 4)F(sub 10). These data have been evaluated 
as to their applicability and accuracy, and the best re- 
sults are presented in this report. In general, the prop- 
erties included in this evaluation are known or approxi- 
— with an accuracy of 10% or better. 12 refs., 7 
tabs. 


104,195 

PB91-112193 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Electricity Div. 


Inception and Structure of Prebreakdown Stream- 
ers in Perfluorinated Polyethers. 

Final rept. 

C. Fenimore, K. L. Stricklett, H. Yamashita, H. Kawai, 
and E. O. Forster. 1990, 6p 

Sponsored by Department of Energy, Washington, DC. 
Pub. in Conference Record of the International Confer- 
ence on Conduction and Breakdown in Dielectric Liq- 
uids (10th), Grenoble, France, September 10-14, 
1990, p430-435. 


The perfluorinated polyethers are subjected to electri- 
cal measurements to determine suitability as liquid die- 
lectrics. Measures of the breakdown strength and 
streamer inception voltage are obtained under electri- 
cal impulse stress. The breakdown strength is nearly 
independent of polarity. Under high magnification pho- 
tography the cathode-originated streamers are seen to 
have a subsonic mode of growth. The transition to fast 
growth occurs on time and spatial scales shorter than 
those reported in liquid hydrocarbons. The gas phase 
electrical properties and the high heat of vaporization 
— seas material are considered as mechanisms for this 
avior. 


Nonferrous Metals & Alloys 


104,196 
DE90011947/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Constant stress of XD(trademark) TiAl containing 
ng oe 

E. Robertson, and P. L. Martin. 1990, 9p LA-UR-90- 
1552, CONF-900466-47 

Contract W-7405-ENG-36 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Ti-47at%Al+7vol%(TIN+TiB(sub 2)) alloys, pro- 
duced by the Martin Marietta XD(trademark) process, 
were subjected to tensile constant stress creep defor- 
mation in the range 760--850(degree)C temperature 
and 138--276 MPa (20--40 ksi) stress. These alloys 
have a matrix of TiAl and Ti(sub 3)AI initially containing 
1 to 10 (mu)m diameter equiaxed particles of TiB(sub 
2) and Ti(sub 2)AIN. Microstructures were examined 
using optical, SEM and TEM methods in an attempt to 
correlate the substructures with the property data. In 
particular, fine coherent particles have been observed 
to decorate dislocations and the interior of TiAl grains. 
The presence of these particles is thought to explain 
the creep resistance of this alloy. 14 refs., 5 figs. (ERA 
citation 15:034881) 


104,197 
DE90012074/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Equal eigenvalues in multicomponent diffusion: 
The extraction of diffusion coefficients from ex- 
wee data in ternary systems. 

. G. Miller. 2 May 90, 17p UCRL-JC-103247, 
CONF-9008106-1 
Contract W-7405-ENG-48 
Annual conference of metallurgists (29th), Ontario 
(Canada), 26-30 Aug 1990. Sponsored by Department 
of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


There has been considerable theoretical and experi- 
mental work on ternary systems whose diffusion coef- 
ficient matrix has two distinct eigenvalues. This is the 
most common case. However, with the increasing 
number of ternary diffusion measurements in liquids, 
cases have arisen where the eigenvalues may be 
equal and where the usual equations do not apply. 
Little work has been done on the solution of the equal 
eigenvalues case, and none has been done on the 
connection of this solution to experimental data. This 
paper will present new explicit expressions connecting 
ternary diffusion coefficients to experimental data for 
the precise Gouy and Rayleigh optical methods. Some 
new results for the two 4-component cases will also be 
presented. 14 refs. (ERA citation 15:037955) 
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DE90015283/GAR PC A07/MF A01 
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ELTECH Research Corp., Fairport Harbor, OH. 

term testing of in-situ cerium oxide coated 

for aluminum electrowinning. Phase 2: 
Final report, December 1, 1987-April 30, 1989. 
Progress rept. 
H. L. King. 89, be data 
pn se re Ac07.86iD - ne on 
Sanaeneene nergy, Washington, 

Portions of ine af ote document are illegible in Mierhshe 
mn . Original copy available until stock is exhaust- 


The ELTECH Anode Phase 2 Project (Contract 
Number ACO7-861D12655), as supported by the De- 

partment of eee (DOE) from Decem 1988 
nr Sealy 1989, focused on long-term testing of in- 
situ anodical ly deposited cerium oxide (CEROX) coat- 
ings on nickel ferrite/Cu cermets. The specific obj 
tive of this research was to determine the effective- 
ness of the CEROX coating in reducing the transfer of 
cermet components to the produced aluminum. A 
dosing regimen was first established for the minimum 
addition of cerium to the cell necessary to produce tar- 
geted CEROX coatings on the cermet anode and the 
periodic additions to maintain coating thick- 
nesses. The effects of the addition of CeF(sub 3) on 
CEROX coating formation was evaluated for ited 
coating thicknesses at three different current densi- 
ties. Analytical procedures were identified for deter- 
mining alumina concentrations and the cryolite bath 
ratio for quasi-commercial baths. 


104,199 
DES90016132/GAR PC A03/MF A01 
Oak Ridge is stp Lab., TN. 
Compliementa ry applications of diffraction by neu- 
trons and aren synchrotron Se ga Forelan trip 

yy bed 16, 1 ne cagh: 

mith. 20 Au 7 ORNL/ETR-3712 

Contract se Re 140 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


As Chairman of the Neutron Diffraction Commission, | 
reported on the past three year’s activities of the com- 
mission to the Executive Committee of the Internation- 
ai Union of Crystallography (IUCr) as well as on its 
future activities. | chaired a commission meeting with 
the old and new members in which future activities of 
the commission were discussed. | presented a poster 
on our research on the martensitic transformation of 
the alkali metals at the IUCr meeting in Bordeaux and 
had numerous scientific discussions with other atten- 
dees. At the conference on neutron and synchrotron 
radiation diffraction at Alpe d’Huez, | presented a post- 
deadline poster on our new neutron-sensitive TV- 
image-intensifier system and coauthored a poster 
presentation on our single-crystal studies of the mar- 
tensitic transformation in sodium metal. | visited the In- 
stitut Laue-Langevin and observed their new instru- 
mentation and discussed neutron-scattering experi- 
ments with members of their staff. 


104,200 
DE$0016477/GAR PC A02 
Lawrence Livermore National Lab., CA. 

Comparative first principles study of phase stabili- 
ty in Ni-Ti and Ni-Al alloys around equiatomic com- 


Bt E. A. Turchi, M. Sluiter, F. J. Pinski, and D. D. 
Johnson. 1 Aug 90, 7p UCRL-102337, CONF- 
9004 1 


66-8 
Contract W-7405-ENG-48 
Spring meeting of the Materials Research Society, San 
fendiene, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 
— ieee only, copy does not permit microfiche pro- 


rn structure and phase stability properties of 
Ni-Ti and Ni-Al around equiatomic composition are in- 
vestigated with a first principles approach. The study is 
based upon the generalized purturbation method ap- 
plied to the Korringa-Kohn-Rostoker multiple scatter- 
ing formulation of the coherent potential approxima- 
tion. Within this framework, effective cluster interac- 
tions which build up the configuration-dependent part 
of the internal energy are calculated. The strength of 
ordering tendencies in both bcc-based substitutional 
alloys is compared and contrasted in terms of hybrid- 
ization effects, in relation with experimental evidences. 
8 refs., 3 figs., 2 tabs. 
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Lawrence Livermore National Lab., CA. 
corr strain rate deformation behavior of shocked 


. Lassila, M. LeBlanc, and G. T. Gray. Aug 90, 
5p UCRL-JC-103469, CONF-900818-3 
Contract W-7405-ENG-48 
International conference on shock wave and 
strain-rate phenomena in onsen San en 
(USA), 12-17 Aug 1990. Sponsored by Department at 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Danes: metenan testing of shock-prestrained 
formed over a range of strain rates 
from 10E-3 to 7x10E3 s-1 in tension and compression 
to study the effects of shock-induced substructure on 
constitutive behavior. For comparison, copper in the 
preshocked condition (annealed, 15um grain —_ was 
- tested. Results of the study show that the post 
shock mechanical behavior of copper at high strain 
rates is similar to that previously reported at slow strain 
rates, i.e. the shocked copper had an increase in yield 
strength and a decrease in work hardening rate. The 
strain rate sensitivity of the shocked was found 
to be similar to that of the unshocked material. Tensile 
test results fro both high and low strain rate tests are 
presented and show the elongation of the shocked 
material to be considerably less than that of the un- 
shocked material. The effects of the constitutive be- 
havior of the shocked and unshocked materials on 
elongation are discussed. 


104,202 
DE$0016489/GAR PC A03/MF AO1 
Los Alamos National Lab., NM. 

Mechanical and microstructural response of Ni3Al 
at high strain rate and elevated O15p LAURE 

H. W. Sizek, and bes te Gray. 1990, 12p LA-UR-90- 
2801, CONF-9008 

Contract W.7405-ENG-36 

International conference on shock wave and hi “ 
strain-rate phenomena in materials, San Diego, 
(USA), 12-17 Aug ae Sponsored by Department ~ 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In this paper, the effect of strain rate and temperature 
on the substructure evolution and mechanical re- 
sponse of Ni(sub 3)Al will be presented. The strain rate 
response of Ni(sub 3)Al was studied at strain rates 
from 10(sup (minus)3) s(sup (minus)1) (quasi-static) to 
10(sup 4) s(sup (minus)1) using a Split Hopkinson 
Pressure Bar. The Hopkinson Bar tests were conduct- 
ed at temperatures ranging from 77K to 1273K. At high 
Strain rates the flow strength increased significantly 
with increasing temperature, similar to the behavior 
observed at quasi-static rates. The work hardening 
rates increased with strain rate and varied with tem- 
peratures. The work hardening rates, appeared to be 
significantly higher than those found for Ni270. The 
substructure evolution was characterized utilizing 
TEM. The defect generation and rate sensitivity of 
Ni(sub 3)AlI are also discussed as a function of strain 
rate and temperature. 15 refs., 4 figs. 


104,203 
DE$0016611/GAR PC A03/MF AO1 
Los Alamos National Lab., NM. 

Texture-induced anisotropy and high-strain rate 
deformation in metals. 

S. K. Schiferl, and P. J. Maudlin. 1990, 17p LA-UR- 
90-2679, CONF-9008125-8 

Contract W-7405-ENG-36 

Explomet conference, San Diego, CA (USA), 12-17 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have used crystallographic texture calculations to 
model anisotropic yielding behavior for polycrystalline 
materials with strong preferred orientations and strong 
plastic anisotropy. Fitted yield surfaces were incorpo- 
rated into an explicit Lagrangian finite-element code. 
We consider different anisotropic orientations, as well 
as different yield-surface forms, for Taylor cylinder im- 
pacts of hcp metals such as titanium and zirconium. 
Some deformed shapes are intrinsic to anisotropic re- 
sponse. Also, yield surface curvature, as distinct from 
strength anisotropy, has a strong influence on plastic 
flow. 13 refs., 5 figs. 
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Los Alamos National Lab., NM. 
experiments in metals and ceramics. 
2 ¥, oe 1990, 15p LA-UR-90-2677, CONF- 


Contract V W-7405-ENG-36 
Explomet conference, San Diego, CA -_ 12-17 
Aug 1990. Department P 


Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
Shock recovery and spallation experiments, in which 
material structure/property effects are systematically 
varied and characterized quantitatively, offer two im- 
portant experimental techniques to probe the physical 
isms controlling shock processes and dynamic 
hlights the current state of 


mechani: 

pases oe eaaian pe eon 
challenges of the structure/ 
ener re of shock-wave deformation on metals 
‘amics. Recent shock-recovery and spallation 
pach sate results on post-mortem material proper- 
ties and fracture behavior in metals and ceramics are 
reviewed. Finally, the influence of shock-wave defor- 
mation on several intermetallics and a recent experi- 
ment examining the Bauschinger effect in Al-4% Cu 
during shock loading are presented. 65 refs., 6 figs. 
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DE90017319/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

ne when seni and ductility improvement in nickel 
a 


E. P. George, and C. T. Liu. 1990, 13p CONF- 
900632-1 

Contract AC05-840R21400 

Meeting of the International Materials Research Socie- 
ty, poe a. 18-22 Jun 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Nickel and iron aluminides are two potentially useful 
ordered intermetallic alloy systems that share a prob- 
lem common to many ordered intermetallics, namely 
brittle fracture and poor ductility at room temperature. 
However, recent devel have shown that it is 

ible to overcome this problern and get significant- 
Ni improved room-temperature ductilities in both these 
p Aap systems by employing a combination of micro- 
and macro-alloying techniques. Concurrently, our un- 
derstanding of the underlying causes of brittle fracture 
in ordered intermetallics has improved dramatically. 
We review here recent results related to the ductility 
and fracture behavior of two nickel aiuminides (Ni(sub 
3)Al and NiAl), and two iron aluminides (FeAl, and 
Fe(sub 3)Al). We will show that the major difference 
between Ni(sub 3)Al and the two iron aluminides is the 
following: in the former, brittle fracture is a result of 
intrinsically weak grain boundaries, whereas in the 
latter, brittle fracture is a result of an extrinsic factor, 
namely moisture-induced environmental embrittle- 
ment. The brittleness of Ni(sub 3)Al can be overcome 
by microalloying with boron and carefully controlling 
the alloy stoichiometry, whereas the ductilization of 
iron aluminides requires modification of their surface 
composition (or environment) to minimize the chemical 
reaction with moisture in air. NiAl also has weak grain 
boundaries = ao 3)Al), which can be strength- 
ened by the addition of small amounts of boron. How- 
ever, because of its other problems, like poor cleavage 
strength and insufficient number of deformation 
modes, the ductility of NiAl is not significantly improved 
even after intergranular fracture is totally suppressed. 
71 refs., 5 figs., 2 tabs. 
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(Order as N90-25075/4/GAR, PC — 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
Gorneae F.R 
Inves' ‘on Sheet Material of 8090 and 2091 
Alumi Allo’ 


W. Zink, J. Weilke, L. ~ <a and K. H. 
Rendigs. 1989, 10p MBB-UT-122/89-PUB 

In its Research esearch and Deve it: Technical and Sci- 
entific Publications 1989 p 123-132. Presented at 
AGARD Conference, Mierlo, Netherlands, 2-7 Oct. 
1988. 


Test results are presented for semi-finished sheet ma- 
terial products compared with alloy 2024 T3 as refer- 
ence material. The new aluminum-lithium alloys offer 
considerable weight gain potential without extensive 
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conversions of their manufacturing facilities. Tensile 
and fatigue tests were out. and 
bearing strength, fatigue on lap joints, crack growth be- 
havior, fracture toughness and ee ra corrosion 
were particularly studied. It is concluded that 8090 C 
alloy must be incorporated in the major fatigue test 
specimen of the Airbus 330 and 340. 


104,207 
N90-25209/9/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Surface Condition Effect on the Fatigue Behavior 
of Aluminum Lithium Alloys. 

A. Eftekhari, and J. E. Talia. 1990, 23p NIAR-90-13 


Production of Al-Li (2090-T3) alloy by powder metallur- 
gy results in a material with a ace that contains 
micro and macro defects. In addition, scratches could 
be introduced to this surface during assembling and/or 
processing with a drastic decrease in fatigue strength. 
The effects of scratching are so severe that a smooth 
sample with a scratch of 200 microns will have a fa- 
tigue life as a notched sample with K(sub t) = 3, a 
reduction in fatigue life of about three orders of magni- 
tude. In order to recover this loss, shot seg polish 
ing, anodizing and some of the combined effects of 
these techniques have been studied. Depending on 
the applied stress, the fatigue strength of scratched 
samples, up to a certain depth, can be partially recov- 
ered and some of these treatments have accumulative 
results on improving the fatigue life. The results are 
discussed in relation to the potential effects of defects 
on the nucleation of microcracks and their propaga- 
tion. 


104,208 
N90-26107/4/GAR 


PC A04/MF A01 
Wichita State Univ., KS. 
of the Fatigue Behavior in Scratched Sam- 
of Al-Li Alloy (2090-T3). 
.S. Thesis. 


T. Toriyama. Dec 89, 58p IAR-89-24 
Contract DAAL03-87-G-0003 


The Fatigue behavior of Al-Li alloy (2090-T3) with 
small surface generated scratches was investigated 
experimentally on a servohydraulic material testing 
machine. Small scratches were generated on the 
specimens which were then subjected to low cycle fa- 
tigue tests. These sets of experiments provided infor- 
mation on the relevant deformation and fracture pa- 
rameters, in relation with depth of the scratch, scratch 
angle, and the radius of curvature at a tip of the 
scratch. All of scratch parameters were thought to 
have significant influence on fatigue life of Al-Li alloy 
(2090-T3). It was found that as the depth of the scratch 
becomes larger, the fatigue life decreases. However 
the scratch angle doesn't affect the fatigue life. The 
fracture surfaces were observed by using an scanning 
electron microscope. The fatigue tests and fracto- 
graphs were analyzed to identify the oudaine 
mechanism for the reduction of fatigue life com 

with modern theories of fatigue and fracture. pane. 
nism about the formation of microcracks at the scratch 
tip proposes to explain the results obtained. 


104,209 
N90-26120/7/GAR PC A03/MF A01 
Rolls-Royce Ltd., Derby (England). 

Microstructural Design for Fatigue Crack Growth 
yore in Ni-Base Alloy. 

J. M. Kendall, L. Grabowski, and : E. King. c21 Mar 
89, 26p PNR90632, ETN-90-9714 

Sponsored by Science Revasies Council, England; 
British Gas Pic; and Fellowship of Engineering, West- 
minister, England. 


In pete prime strengthened Ni-base disc alloys con- 

‘ol of processing and heat treatment can be used to 
vary microstructural parameters for both the matrix 
and the precipitates. The effects of such changes are 
reviewed for long and for microstructurally short 
cracks. If inherent defect sizes can be controlled by 
the alloy production route to values well below current 
NDI (Non Destructive Inspection) limits, there will be 
need to consider short crack growth behavior in alloy 
design. a life integrations are used to compare 
predtions rom long crack data with combinations of 
long and short crack growth rates, for fine, coarse and 
mixed (or necklace) grain microstructures. The results 
emphasize the importance of the transition crack 
length between short and long crack behavior, and its 
dependence on microstructure. Both long and short 
crack propagation resistance need to be included in 
alloy design for aeroengine disc applications. 
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N90-26122/3/GAR PC A03/MF A01 
hen Aerospace Establishment, Farnborough (Eng- 
an 

High ke~  ammaga Multiaxiale Creep Testing of Ni- 
monic 115. 

L. W. Candler. c16 Jan 90, 14p RAE-TM-P-1182, 
BR113062 

Presented at 4TH International Conference on Creep 
and Fatigue of Engineering Materials and Structures, 
Swansea, England, 1-6 Apr. 1990. 


Materials in present day gas turbine components are 
known to operate under complex stress situations. In 
recent years much effort has been devoted to quanti- 
pete the state of stress in multi-axial geometries and to 

the deformation and rupture mechanism in- 
weed little attention was paid to the practical as- 
pects of multiaxial testing and to understanding the 
material behavior under complex stress states. A high 
temperature multiaxial testing facility, commissioned 
using the nickel based alloy Nimonic 115, is described 
and the difficulties associated with this technique for 
testing are highlighted. 


N90-26123/1/GAR PC A06/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 


and Mechanical Properties of Near-beta 
Titanium Alloys TIV10FE2AL3 and TIV10CU3AL3. 
Ph.D. Thesis. 
M. Campagnac. 1989, 105p ONERA-NT-1989-3, 
ISSN-0078-3781 
In French; English Summary. Report Will Also Be An- 
nounced as Translation (Esa-TT-1200). 


Near-beta titanium alloys are attractive for aircraft 
structural applications. Both alloys have a similar beta- 
transus around 800 C. The phase is preserved after 
et, to room temperature in TiV10Fe2AI3, 
whereas TiV10Cu3AI3 undergoes complete transfor- 
mation to orthorhombic alpha two prime martensite. 
The age-hardening reactions were investigated in 
these two alloys in the 300 to 525 C temperature range 
using transmission electron microscopy and x ray anal- 
ysis. The alpha phase precipitates in TiV10Fe2AI3 
either from isothermal comeee particles or directly from 
the beta matrix, depe: av] on the aging temperature. 
In the case of TiviGcusAl the phase transformations 
involve the reversion of alpha two prime and beta fol- 
lowed by the precipitations of omega and alpha 
phases. In both alloys, no isothermal omega is ob- 
served above 375 C and grain boundary alpha phase 
appears at 525 C. Only the Burgers oriented alpha 
phase is present. The intermetallic compound Ti2Cu is 
formed in the alpha phase of the TiV10Cu3AIS3 alloy. 
These microstructural investigations show that the 
morphology and the distribution of the alpha phase 
can be controlled by varying heat treatments. The 
effect of double solution treatment, two step aging 
treatment, rate of heating to the ageing temperature 
on tensile strength, ductility and fracture toughness is 
ee and the properties of the two alloys are com- 
pared. 


104,212 

N90-26357/5/GAR 

Wichita State Univ., KS. 

a me of Strain Relaxation in Au/Ni Multilayers 
y X ray = 

J. Chaudhuri, V. Gondhalekar, S. Shah, and A. F. 

Jankowski. Nov 89, 8p IAR-89-25 

Contract NSF DMR-86-05564 


The strain distributions within individual layers in an 
Au/Ni multilayer system were obtained by an interac- 
tive fitting of the experimental x ray diffraction pattern 
with a kinematic model. The depth profile of strain in 
the modulation direction was obtained for these metal- 
lic multilayers with repeat periodicities — from 
1.19 nm to 4.26 nm. It was found that the role of inter- 
facial coherency and strengthening is of great impor- 
tance in understanding the origin of the supermodulus 
effect in metallic multilayers. 


PC A02/MF A01 


104,213 

N90-26367/4/GAR 

Rolls-Royce Ltd., Derby (England). 
Fatigue Life Assessment Using a Short Crack 
Growth Model. 

J. R. Yates, and L. Grabowski. c1 Jun 90, 9p 
PNR90663, ETN-90-97149 

Presented at Fatigue 1990, Hawaii, Jun. 1990. 


PC A02/MF A01 


A two stage model was cian a3 to describe the fa- 


tigue crack growth of short and 
was validated using data obtai from fatigue crack 
growth studies on Waspaloy. Lifetimes predicted using 
the model are in good agreement with those observed 
in experimental work. 


cracks. The model 


104,214 


N90-26935/8/GAR PC A08/MF A01 
Texas Univ. at El Paso. Dept. of Metallurgical and Ma- 
terials Engineering. 

Effect o oy Gasses on Variable Polarity 
Plasma Arc Welded 2219 Aluminum. 

J. C. Mcclure, M. R. Torres, A. C. Gurevitch, and R. 
A. Newman. 31 Aug 89, 152p NAS 1.26:183803, 
NASA-CR-183803 

Contract NAS8-37425 


Variable polarity plasma arc (VPPA) welding has been 
used with considerable success by NASA for the 
welds on the Space Shuttle External Tank as well as 
by others concerned with high quality welded struc- 
tures. The effects of gaseous contaminants on the ap- 
pearance of VPPA welds on 2219 aluminum are exam- 
ined so that a welder can recognize that such contami- 
nation is present and take corrective measures. There 
are many possible sources of such contamination in- 
cluding, contaminated gas bottles, leaks in the gas 
plumbing, inadequate shield gas flow, condensed 
moisture in the gas lines or torch body, or excessive 
contaminants on the workpiece. The gasses chosen 
for study in the program were nitrogen, oxygen, meth- 
ane, and hydrogen. Welds were made in a carefully 
controlled environment and comparisons were made 
between welds with various levels of these contami- 
nants and welds made with research purity (99.9999 
percent) gasses. pingion 4a of the weld front and 
backside as well as polished and etched cross sec- 
tions are presented. 


104,215 


N90-27900/1/GAR PC A05/MF A01 

Universite de oe de Compiegne (France). 

Dept. de Genie Mecanique 

Etude Microstructurale d’UN Alliage de Titane 

— ne een = Compresseur de Turbomachine (Study 
icrostructure of a Titanium Alloy (6246) for 

apenas Compressors). 

A. S. Nagata and M. Clavel. Oct 89, 79p 

ETN-90-974: 

Contract ORET-88-1 156 

Text in French. 


Samples from titanium 6246 cast bars are analyzed. 
Beta and alpha/beta compositions are investigated. 
Tensile tests are performed. The alloy shows high and 
isotropic mechanical resistance, for temperatures up 
to 500 C. The beta-alloy shows some dispersion con- 
cerning toughness properties. The reasons for such 
dispersion in the results is investigated. The analysis of 
the misrostructure for different fracture and deforma- 
tion modes, as well as a quantitative and statistical 
study of the sample’s metallography are presented. 


104,216 

N90-27907/6/GAR PC A05/MF A01 
Centre d’Essais Aeronautique de Toulouse (France). 
Caracterisation: du 7175 T7352 101. 

d’UN Longeron Standard Brut de Matricage. 
Proces Verbal de l’Essai No. M5 5288 (Character- 
ization of the 7175 T7352 101. Dissection of a die 
Casting Standard Spar). 

Test Report. 

G. paewrer. 1989, 91p CEAT-PV-M5/5288, ETN-90- 
974 

Contract STPA-83-96024 

Text in French. 


The purpose of the research program is the character- 
ization of a 7175 T7352 die casting bar. A dissection 
analysis is carried out for the construction of a numeri- 
cal data base of standards, to be used in comparative 
analysis. The rod is used to manufacture an aircraft 
structural component named standard spar. Several 
aluminum alloys are investigated. Bend tests were per- 
formed on a manufactured spar. The material manu- 
pty parameters, the assembling technologies 
and the loading characteristics are examined. 


104,217 
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Electrode 

from Molten Ei 

Patent. 

J. E. Murphy, and M. F. Chambers. Filed 11 Mar 86, 

[sn 9rey 17 Nov 87, 1p PB91-100842, PAT-APPL-6- 
838 49 


Supersedes PB88-1 12032. 
This Government-owned invention available for U.S. li- 


censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An improved electrode assembly is disclosed for use in 
electrolytic cells for producing metal by the electrolysis 
of a molten-salt electrolyte. The ‘ode assembly 
includes at least one anode and cathode a 
within an electrolytic cell in a spaced-relationshi 
thereby define an inter-electrode space and an e MN 
tive electrolyte bath area. The parallel, opposed sides 
of the anode and cai defining the inter-electrode 
space of the improved electrode assembly have an 
offset, sawtooth pattern of triangular peaks and valleys 
to thereby increase the effective electrode surface 
area and to facilitate the rapid, effective removal of gas 
produced during electrolysis from the anode and from 
the inter-electrode, electrolyte bath area. To further fa- 
cilitate the removal of such gases, the anode of the 
present invention includes a uniformly distributed plu- 
rality of gas evacuation apertures therethrough. 


for Molten Metal Production 


104,218 
PBS1-105759/GAR PC A03/MF A03 
Leaching of Pyroxmangite Ore with Calcium Flue 
xmang w jum Fluo- 

= and Sulfuric A 

of inv tons! 1990. 

. Droes, K. P. V. Lei, and T. G. Carnahan. 1990, 
ep BUMINES-RI-9318 

brary of Congress catalog card no. 90-1949. 


The U.S. Bureau of Mines investigated CaF2-assisted 
H2S04 leaching to extract Mn from pyroxmangite ore 
as an alternative to the melting and quenching proce- 
dure to obtain Mn from domestic manganese silicate 
resources. The ore containing, in percent, 34.4 Mn, 
22.8 Si, 2.6 Ca, and 1.3 Fe was leached in a 500-mL. 
resin kettle. Preliminary experiments showed that 96 
f of the Mn could be extracted by leaching with 
2S04 and CaF2. The leaching conditions were, 330 
yt ore, 245 H2SO4 g/L, 35 g/L CaF2, 90 C, and 2 h. 
0 incorporate electrowinning as a means of recover- 
ing Mn, the ore was leached with a simulated s 
anolyte solution containi /L, 12 Mn, 140 H2 
130 (NH4)2S04 and 5 h. rhe ‘e, SiO2, and other im- 
purities were precipitated from the pregnant solution 
by neutralization with NH3. Manganese of greater than 
99 pct purity was deposited at a cathode current densi- 
ty of 50 mA/cu m at 30C, with a current efficiency of 65 
pct. A two-compartment cell equipped with a stainless 
steel cathode and a Pb-Ca anode was used for elec- 
trolysis. A flowsheet was developed for the leaching 
and electrowinning procedure. 


Not available NTIS 

National Bureau of Standards (IMSE), Gaithersburg, 

MD. Metallurgy Div. 

-~ oa Stability during Alloy Solidification. 
inal rept. 

S. R. Coriell, and G. B. McFadden. 1989, 13p 

— he Morphology and Growth Unit of Crystals, p335- 

1989. 


A po rma of topics related to the morphology of crys- 

rowing from the melt and to the resultant solute 
dist ny in the crystal are reviewed. Grain boundary 
groove shapes in a temperature gradient provide a 
direct measurement of the crystal-melt surface free 
energy; recent calculations of groove shapes indicate 
the role of anisotropic surface free energy. During di- 
rectional solidification solute inhomogeneities trans- 
verse to the growth direction can arise from nonplanar 
Crystal-melt interfaces and from fluid flow in the melt. 
Cellular interface shapes and solute distributions in the 
absence of convection have been calculated for alumi- 
num-silver alloys. The effects of thermosolutal convec- 
tion on solute inhomogeneity in semiconductor and 
metallic alloys have been determined by numerical 
computations. Strong coupling between hydrodynamic 
and morphological instabilities can occur; an example 
is the traveling helical waves which occur in cylindrical 
samples of succinonitrile. 
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Technische Unly, Hamburg-Harburg (Germany, F.R.). 
auf das Er- 


muedungevernalten von Titan-Legierungen bei er- 


H. Gray. ‘22 Apr 88, 96p 
In German. 


This paper describes a study on the influence of shot- 
peening on the fatigue behaviour of titanium alloys Ti- 
8.6Al, Ti-6AI-4V, and Ti-6242 at soa temperature and 
higher temperatures. Compared with the electrolytical- 
ly polished basic condition, shot-peening leads to an 
increase in the dislocation density in the surface area, 
to the establishment of a characteristic inherent stress 
profile, and to increase in surface roughness. The influ- 
ence of these three main parameters - high dislocation 
density, residual e stresses and surface 
roughness - on the fati behaviour was examined 
separately and individually on alloy Ti-6AI-4V with fine 
lamellar microstructure. A distinction was made be- 
tween the effects of these parameters on the pr 

tion behaviour of short surface cracks and their in’ 
ence on the fatigue strength (crack formation). ae 
RHM). (TIB: DR 6360.) (Copyright (c) 1990 Bs FIZ 
tation no. 90:081976.) 
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ten auf Aluminium-' 

treatment of aluminium alloy pow 
G. Staniek, and U. Hoppe. 1990, 43p Sp Rept neo no. DLR- 
FB-90-21 

In German. With 26 figs., 1 tab., 5 refs. 


In aluminium alloy powder metallurgy surface oxides 
on powder particles act as obstacles to consolidation. 
These oxides are practically inevitable and degassing 
in vacuum is applied prior to compaction in order to 
facilitate conieaaion Ae As an alternative to degassing, 
in this investigation powders were treated with chemi- 
cal solutions, dried and extruded. During chemical 
treatment the oxide skin on powder particles is com- 
pletely or partially dissolved and new oxides with im- 
proved properties are formed. oe of pow- 
ders is facilitated and fracture t 
is increased. (o8) (Copyright (c) 1990 S FIZ. Cita- 
tion no. 90:08183! 
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Final report. 
eg rept. 
—— Jul 90, 7p KCP-613-4326, CONF- 

-2 


Contrect AC04-76DP00613 

Annual North American thermal analysis society con- 
ference (19th), Boston, MA (USA), 23-26 Sep 1990. 
Sponsored Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Commercial bismaleimide (BMI) resins for composite 
applications have mechanical properties with values 
between those of high temperature epoxies and fully 
aromatic polyimides. The former have the disadvan- 
tage of poor hot-wet stre: and the latter have the 
disadvantages of being difficult to process and costly. 
Current commercial BMI formulations offer good prop- 
erties retention under hot/wet conditions, comparative 
ease of processing, and moderate cost. We have used 
thermai analysis extensively to study commercial BMI 
materials. This paper will survey the results to TGA, 
TMA, and DMA analyses which were performed to 
characterize the thermal behavior of cured BMI resins. 
3 refs., 6 figs. 
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Etude Experimentale et Modelisation de la Defor- 
eee dened ake tee co 


Sweeai Straining Under Tensile and > 


Final rept. 
C. G’Sell. 1990, 178p 
Text in French; summary in English.Portions of this 


o—_ are not vhost og Leo meg Sponsored by Direction 
et Techniques, Paris 
France Centre de Documentation de I'Armement. 


Methyl cape ya ced (PMMA), often used in the 


manufacture of aircrai some fragility 
at i tures and can 
cracks. The of PMMA and of two 


twinvylid 
(PV! mixture and PMMA 4 + latex mixture) at warm 
Se several test meth- 


, without notable crazing. 
vior of the PMMA + PVDF alloy, ex- 
Gavtonai ation is similar to that of pure PMMA, 
but with somewhat broader ity under tensile 
stress at low temperatures. The PMMA + latex alloy, 
which is just as transparent as pure PMMA, behaves 
quite differently under tensile and shear stresses. It is 
semi-ductile up to ambient temperature in the first 
case, tet can tolendie very Nigh eitear tates belore ria 
ture in the second. 
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wae temperature 

M. Bruemmer, J. L. Brimhall, and C. H. Henager. 

Apr 90, 7p PNL-SA- 17825, CONF-900466-82 

Contract ACO6-76RLO 01830 

Spring meeting of the Materials Research Society, San 

Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
of E , Washington, DC. 

Portions of this document are illegible in microfiche 

products 


The stre and toughness of several high-tempera- 
ture beryllium- niobium (Be(sub 12)Nb and Be(sub 
—_—e 2)) and iridium-niobium (Ir(sub 3)Nb) inter- 
= ic ona i | have been evaluate. Materials 

e prepared by high-rate sputter and 
cumenedned by x-ray diffraction and analytical elec- 
tron microscopy before and after heat treatment. As- 
sputtered microstructures were varied from amor- 
phous to microcrystalline by control of substrate tem- 
perature. Grain size, degree of order, and second- 
phase distribution were modified by subsequent heat 
treatment. Strength as a function of temperature was 
assessed by hot hardness tests and toughness esti- 
mated from indentation-induced crack . Inter- 
metallics exhibited very high strength and low ‘tough- 
ness up to temperatures of (approximately)1000 C. 
Mechanical behavior was a direct function of the mi- 
crostructural parameters including matrix phase com- 
position, phase distribution, and degree of 
order. 5 refs., 3 figs. 
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Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
pa Materials. Coating, Welding, 


and Service T 

K. Laitine’ whys Ruusila. cAug 90, 50p VTT-RR- 
645, ISBN-951-98-3527-8 

In Finnish; English Summary. 


The effect of high temperatures on materials and coat- 
ings is investigated. The properties of selected coat- 
ings and the durability of these coati 
terials are examined. Changes in 
igh temperatures are examined. Pack aluminiza- 
tion is found to increase the oxidation resistance of 
—_ The protection provided by thermally sprayed 
Re (pte hg geet ep way ral care 
ity of The need to carefully take the be- 
havior of all alloving elements into consideration when 
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Kuumahi lan kulutuksen alen- 


ierreprosessing 
taminen jauhinten teraekehityksen avulla. (De- 
creasing TMP energy by developing refiner 


plates). — , } 1 

E. Huusari, T. Sopanen, P. Ahiqvist, P. Vihmari, and 
J. Nevaranta. 1989, 31p NEI-Fl-1005 

In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


An essential factor of fiberizing process is the refiner 
plates between which the fibers of the wood can be 
separated by using high energy intensity. In this study 
alternative plate patterns, coatings and materials have 
been searched in order to be able to increase the effi- 
ciency of fiber treatment and accordingly save energy 
used in mechanical pulping. The first object of this de- 
velopment pe with the best production result has 
been so called selective plate pattern. The basic idea 
of selective refining has been to make possible the 
escape of refined pulp and steam from the plate cap at 
the earliest possible stage. The energy savings 
reached by selective plates have been between 2 and 
10% per refining line depending on the refining grade. 
The pulp quality with selective plates have not been 
essential different from pulp quality of standard plates. 
Selective plates are in use at present form in most 
TMP factories in Finland and patent applications have 
been made in most important target countries. The 
second object of this study has been developing so 
called grinding plates. The principle of grinding plates 
is based on a thought in which the refiners have no 
bars and grooves like normal plate patterns. Instead 
the fiberizing h ns between two macro rough 
plates. The development work’s biggest problem has 
been to find the right kind of manufacturing method for 
such surface. So far a few grinding plate pattern expe- 
riences have been made. Within these trials energy 
saving of 20% in maximum has been reached. In this 
case the pulp quality has not differed essentially from 
the present TMP. The third new plate construction 
within the study is ceramic plate material, which has 
also been one alternative to the grinding plate. The 
first ceramic plate assembly will be in trial at the begin- 
ning of 1989. After that it is possible to do further plans 
with this plate type. 
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Kaasudieselin kaeyttoe hierteen ja hiokkeen val- 
mistukseen. (Utilization of gas diesel in refiner me- 
chanical pulp and groundwood preparation). 

A. Jokivaara, and A. Niemi. 1987, 85p NEI-FI-96 

In Finnish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Mechanical pulp production increases all the time in 
Finland which causes growth in electric power 
demand. The growth can be reduced by using gas- 
diesel engines as power source for grinding and refin- 
ing. In the study, it was discovered that the use of 
diesel engines does not reduce the mechanical pulp 
production nor make its quality weaker compared with 
the use of electric motors. In fact, in the case of grind- 
ing, both the production may increase slightly and 
quality be better when using motors with adjustable 
shaftspeed. In favourable case, the use of gas- diesels 
reduced the total production costs of mechanical pulp 
as much as 137 FIM/t even at the current energy 
prices. In the example case the production costs re- 
duced by 44-55 FIM/t. The payback period varied from 
3 years in favourable case to 5 years in example case. 
In favourable case, the use of gas-diesels reduced the 
total production costs of groundwood pulp by 24 FIM/t 
at the current energy prices. In exampie case, the pro- 
duction costs increased by 11-17 FIM/t. The payback 
period varied from 6 years in favourable case to 11 
years in example case. Utilization of diesels reduces 
the electric power demand 12 MW per TMP- and 10 
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MW per PGW-line. The total potential is 120-180 MW 
by the year 2000 in Finland. 


General 
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Progress rept. 

16 Nov 88, 70p UCID-20622-88-2 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


Basic and applied research in the Chemistry and Mate- 
rials Science Department is carried out under the aus- 
pices of Weapons-Supporting Research (referred to as 
Chemistry Research Resource, or CRR) and the de- 
partmental Institutional Research and Development 
program. These activities tend to have longer-term 
goals than those funded directly by Laboratory pro- 
grams. The report is divided into three sections de- 
scribing activities in seven areas, the individual CRR 
projects, and the departmental IR&D projects. Areas 
are: high-temperature superconductors; tritium; high 
explosives; advanced characterization; interfaces; ad- 
hesion and bonding; advanced synthesis and process- 
ing; plutonium and actinides. 
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S. M. Risser, and K. F. Ferris. Nov 89, 8p PNL-SA- 
17225, CONF-891119-137 

Contract ACO6-76RL01830 

Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
prqducts. 


The dielectric function of inhomogeneous materials is 
composed of linear and nonlinear responses which are 
sensitive to the film microstructure as well as the intrin- 
sic properties of the materials. We have developed a 
method to self-consistently determine the linear and 
non-linear contributions to the dielectric function of 
films with random microstructure. This method is 
based upon a numerical solution of the general elec- 
trostatic equations and is applicable to arbitrary 
shapes and orientations of model defects. This 
method provides near exact solutions to the linear re- 
sponse of the dielectric function. We have shown that 
the nonlinear part of the dielectric function is extremely 
sensitive to the void shape and void fraction. 
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Processus de Deformation des Matrices de Com- 
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laire (Deformation Processes of Composite Matri- 
ces in Relation to Their Molecular Structures). 

Final rept. 

1990, 128p DRET-87/140 

Text in French. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de l’Armement. 


In the study, the authors characterized the viscoelastic 
behavior of model epoxy resins and described the 
nature of the molecular movements associated with 
different transitions in solids observed through high- 
resolution 13C NMR. Preparation and characterization 
of the materials studied--four di-epoxide systems, 
DGEBA-DDM, DGEBU-DDM, DGEBA-HMDA, and 
DGEBA-IPD--are described in the first section of the 
report. The second part covers viscoelastic character- 
ization of the systems through dynamic mechanical 
measurements. In the final section, NMR is used to 
pinpoint the molecular movements in the epoxy resins 
and to study the movement of aromatic cycles and ali- 
phatic units. 
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Contract FG02-87ER25026, Grant DMS 89-11410 
Sponsored by Department of Energy, Washington, DC. 
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We consider the solution of linear system of equations 
Ax = b, where the coefficient matrix A satisfies the 
property: A(sup T) = A, a(sub ij) (le) 0 if i (ne) j, and 
(summation)(sub j) a(sub ij) = 0 for all i. A novel alge- 
braic hierarchical basis preconditioner is introduced 
motivated partly by electrical network problems. This 
preconditioner gives rise a class of iterative methods, 
which we call clumping methods, to handle the linear 
system given above. A convergence proof is obtained 
for these methods and the convergence factor is also 
estimated. In addition, results of numerical experiment 
with clumping methods are presented. 
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In this paper, some existence results for a nonlinear 
complementarity problem involving a pseudo-mono- 
tone mapping over an arbitrary closed convex cone in 
a real Hilbert space are established. In particular, 
some known existence results for a nonlinear comple- 
mentarity problem in a finite-dimensional Hilbert space 
are generalized to infinite-dimensional real Hilbert 
space. Applications to a class of nonlinear comple- 
mentarity problems and the study of the post-critical 
equilibrium state of thin elastic plate subjected to uni- 
lateral conditions are given. 
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The G sub 2 continuity conditions in homogeneous 
coodinates are investigated. The conditions at the 
joints of composite rational curves are are studied. The 
homogeneous coordinates are introduced through ra- 
tional cubic parametric curve segments. Symmetric 
and non-symmetric form equations are provided. 
nant ensuring that an easy rational curve 


joins with G sub 2 continuity are determined. 
104,234 
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Loughborough Univ. of Technology (England). 
System Matrix Characterisation of Input 
Equivalence. 

A. C. Pugh, G. Hayton, and A. B. Walker. Jun 89, 
11p MATHS-REPT-A-112, ETN-90-97125 


The notion of input-output equivalence is defined. Its 
complete characterization as a matrix transformation 
of the relevant system matrices is presented. The re- 
sults show that the obtained system matrix relation is 
necessary and sufficient for the invariance of the func- 
tion matrix. An example is given where it is possible to 
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pick a transformation of extended strict system equiva- 
lence out of the entire set of input-output equivalence 
transformations connecting a system matrix with its 
normalized form. 
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Ball, and M. C. Harrisson. Jun 89, 24p MATHS- 
REPT-A-113, ETN-90-97126 


A rational G sub 2 spline is defined in terms of a set of 
joint parameters. The curve form is shown to process 
symmetry with respect to curve direction. Both rational 
B-splines and rational Beta-splines are shown to be 
special cases of it. The relaxation continuity conditions 
from C sub 2 to G sub 2 continuity generates extra 
freedom in generating rational cubic curves. 
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Ph. . Thesis. 
Q. Kang. 1989, 96p ETN-90-97212 


Several G-designs are investigated. Given a collection 
G of directed graphs, a G-design (X,B) is a set X with a 
family B of directed graphs, each isomorphic to some 
member of G. The cases where G consists of trees or 
paths or cycles, and in most cases where G consists 
entirely of small graphs, the spectrum was determined 
completely. Reduction of the existence im for the 
six values of v to the construction of two relatively 
small structures is demonstrated. As a generalization 
of the directed three cycle case, the directed k-cycle is 
considered. The Mendelsohn, transitive and Steiner 
triple systems are examined. 
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B. Vancustem, and F. Critley. Sep 89, 32p IMAG-RR- 

970-M, ETN-90-97224 

Sponsored by Royal Society, London, England; Minis- 

by tbe Education Nationale, Paris, France; and Brit- 

ish Council. 


The topological idea of a prefilter on an cangpey | set 
and applications are presented. The prefilters on S are 
shown to be in natural bijection with the predissimilari- 
ties on S. The a of a prefilter comprises the closed 
balls centred on elements of S and defined by the cor- 
responding predissimilarity. This bijection permits the 
ultrametrics on S to be characterized within the predis- 
similarities on S. In the case where S is a finite set, 
there are two classical bijections involving the ultrame- 
trics on S, one in terms of dendrograms on S, the other 
in terms of indexed hierarchies on S. Examples show 
that these bi yen do not hold for general S. The 
generalized dendograms on S and the indexed regular 
generalized hierarchies on S are defined. These two 
Pend bijections reduce to the classical ones when S is 
nite. 
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Strong Consistency of the Least Squares Estima- 
tor for a Non-Ergodic Threshold Autoregressive 


D. T. Pham, K. S. Chan, and H. Tong. Oct 89, 13p 
IMAG-RR-791-M, ETN-90-97225 

Presented at the Edinburgh International Workshop on 
Nonlinear Time Series, Edinburgh, Scotland, Jul. 1989; 
Sponsored by Science Researc Council, England. 


The least squares estimator of a non-ergodic first 
order self-exciting threshold autoregressive model is 
investigated. The thresold of the model is assumed to 
be known and equal to zero. The conditions for which 
the model is stationary and geometrically ergodic are 
given. The case in which ergodicity does not hold is 
discussed. 
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Empirques et i eee "PAsymptotic Law o 
Empirical Fi and Applica- 


a Part 2 e 

R. Blacher. 89, 67p IMAG-RR-792-M-PT-2, ETN- 
90-97226 

In French; English Summary. 


itudy of orthogonal empirical functions is carried out. 

The Br ‘oof of their asymptotic distributions is present- 

he Hilbertian test of independence is built with 

per tlind of parameters. The Chi-squared test of in- 

dependence with estimation of parameters is consid- 

ered. The asymptotic distributions of conditional em- 

pirical probability, of conditional empirical density, of 

dependence empirical density, and of the squares esti- 
mators in the linear regression are investigated. 
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Search of Primitive Polynomials over Finite Fields. 
oar Dec 89, 21p IMAG-RR.797-M, ETN-90- 


A conjectural deterministic algorithm for computing 
primitive elements of extensions of GF(2) and some 
experimental results are given. Both module reduc- 
tions of polynomials with integer coefficients and a 
method by Varshamov and Gamkrelidze which allows 
building of a primitive poly ial from a polynomial of 
lower order are used. proof of the polynomial reg- 
ular behavior leading to a deterministic algorithm is 
considered 


104,241 

N90-26608/1/GAR PC A0S/MF AO1 
Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 
Informatique et Mathematiques Appliquees de Greno- 
ble. 

Calcul de Parameterisation de Courbes Aigebri- 
ques: Les Developpements Dehamburger-Noether 
(Calculation of the Algebraic Curves Parameteriza- 


tion: Hamburger-Noether ). 

M. Ribowicz. Bec 89, 96p IMAG-RR-798-M, ETN-90- 
97231 

In French; English Summary. 


A tool for the study of ae of algebraic plane 
curves, the so-called Hamburger-Noether expansions, 
are descri These expansions provide the same in- 
formation about a singular point as the Puiseux expan- 
sions do over a field of characteristic zero. An algo- 
rithm for computing these expansions extending the 
one given by Campillo for an irreducible ‘oid 
curve are presented. Some results from singularity 
theory are reviewed. 
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Quelques Problemes Combinatoires sur |’Hyper- 
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ny 

Ph.D. Thesis. 

M. Mollard. 1989, 163p ETN-90-97240 
In English and French. 


Hamming graphs and associated graph types are dis- 
cussed. Hypercube summits with particular properties 
are studied. The common properties of graph a 
absorbants, Hamiltonian cycles, etc, are discussed. A 
generalized formula sommeag & guiding concepts 
of graceful trees is presented eral conjectures in 
the area of graceful trees are resolved. Several papers 
in the area of elegant valuations, colorations and other 
graceful mathematical problems are presented. 


104,243 

N90-26610/7/GAR PC A11/MF A02 

Institut National Polytechnique de Grenoble (France). 
nification et Desunification. Theorie et Applica- 


tions oe and Disunification: Theory and 
Application 

Ph.D. Thesis. 

H. Comon. 1989, 240p ETN-90-97247 
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An equational formula is a first order formula whose 
only predicate symbol is equality. Transformation rules 
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for such formulas are prop and their 
in various models are s 
rules are investigated. en ye 

results with respect to solved forms are derived. Sev- 
eral definitions of a solved form are considered. A 
complete axiomatization of finite trees over a finite al- 
poet Ame. peapenes. The termination results are 
given for minimal control. Disunification algorithms can 
be derived by strengthening the control. The results 
are extended to rational trees. Some applications are 
investigated. The study of correctness in algebraic 
specifications is carried out. It is shown how it is possi- 
ble to compute a grammar for the Aes oad 
ble ground instances of a term. An for clean- 
ing such grammars is ioe ia particular, — 
shows that emptiness (and so-called inductive 
ducibility) is decided in this way. 
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The genesatene and ingepcemant <8 madhen ia sit 
plex for the finite elements method 


. An 
algorithm to compute triangular meshes is presented. 
It is proved that the calculation for converting the di- 
agonals into a convex quadrilateral enables any feasi- 
ble topology to be attained. The tridimensional case is 
peg 7 l ; of tetrahedrization = 
given. Several heuristics o lo mar gs improvement 
tetrahedral meshes are described. Their practical effi- 
ciency with some industrial examples taken from fluid 
mechanics are compared. 
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tielles et aux Differences dans le Champ xe 

(Contribution to the Study of Differential Equa- 

tions and to the Differences in the Complex Field). 

Ph.D. Thesis. 

M. A. Barkatou. 1989, 201p ETN-90-97250 

Text in French. 


The formal solution of linear differential equations in 
the complex field is given. Software for second 
order equations in the neighborhood of all singular 
points is developed. It is shown that the Newton algo- 
rithm can be modified for simplifying the calculations. 
The equations showing linear differences in the com- 
plex field are studied. An m which allows as- 
ymptotic solutions for a linear recurrent equation with 
polynomial coefficients is proposed. Systems of facto- 
rial series coefficients are also studied. 


104,246 

N90-26613/1/GAR PC A06/MF A01 
Technische Hochschule Darmstadt wer ata F.R.). 
Cartesian Closed Categories of Domains. 

Ph.D. Thesis. 

A. Jung. 1988, 107p ETN-90-97284 


The description of the input domain in the framework 
of a computer program for numerical calculation is in- 
vestigated. The bas basic results of the theory of directed 
complete partial orders are summarized. The Smith's 
result is discussed and a proof is om Several alge- 
bric domains, with well-| ved coae Ved 
vided into L-domains and bifinite domains. 

algebric directed-complete partial orders and a 
ous functions are discussed. 


104,247 

N90-26616/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Efficient Implementation of Minimal Polynomial 
and Reduced Rank Extrapolation Methods. 

A. Sidi. Aug 90, 43p NAS 1.15:103240, ICOMP-90- 
20, NASA-TM-103240 

NASA ORDER C-99066-G 


The minimal polynomial extrapolation (MPE) and re- 


duced rank extrapolation (RRE) are two effective tech- 
niques that have been used in accelerating the conver- 
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gence of vector sequences, such as those that are ob- 
tained from iterative solution of linear and nonlinear 
systems of equation. Their definitions involve some 
linear least squares problems, and this causes difficul- 
ties in their numerical implementation. Timewise effi- 
cient and numerically stable implementations for MPE 
and RRE are developed. A computer program written 
in FORTRAN 77 is also appended and applied to some 
model problems. 


104,248 
N90-27408/5/GAR PC A03/MF A01 
Sheffield Univ. (England). 

tial Systems with 


Stabii Delay. 
S. P. Banks, and Z. Yi. May 90, 16p RR-377, ETN- 
90-97119 


The stability of differential delay systems is investigat- 
ed. A general criterion for stability is proven and an 
exa of stability which cannot be checked 
criteria of Amemiya or Mori is given. A result is proven 
in terms of the coefficients of certain matrices which 
define the system. This result is applied to obtain a 
result for an nth order system in terms of the eigenva- 
lues of the characteristic equation. An Msub2 space 
formulation and the example are provided. 


104,249 

N90-27429/1/GAR PC A03/MF AO1 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

~~ eae et Mathematiques Appliquees de Greno- 
e. 

Diagrammes de Voronoi Generalises: Premiers Re- 

sultats (Generalized Voronoi Diagrams: Initial Re- 


sults). 

H. Hu, and J. Chassery. Dec 89, 42p IMAG-RR-799- 
M, ETN-90-97232 

Text in French. 


Work involved in building generalized Voronoi dia- 
grams from polygonal objects is presented. Partition- 
ing of Voronoi from the inside of a polygonal domain 
and its algorithmic implantation are discussed. The 
combination of the two diagrams gives the entire Vor- 
onoi diagram for all polygonal objects. Diagrams illus- 
trating the bisecting and —T factors involved in 
the calculations are shown. The SEPMPEX algorithm 
used in solving such problems is presented. 


104,250 
N90-28386/2/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
near iterative Solvers for implicit Ode Methods. 
Final Report. 
P. E. Saylor, and R. D. Skeel. Aug 90, 22p NAS 
1.26:182074, ICASE-90-51, NASA-CR-182074 
Contracts NAS1-18605, DE-FG02-87ER-25026 
Presented at the Copper Mountain Meeting on Itera- 
tive Methods, Apr. 1990. 


The numerical solution of stiff initial value problems, 
which lead to the problem of solving large systems of 
mildly nonlinear equations are considered. For many 
problems derived from engineering and science, a so- 
lution is possible only with methods derived from itera- 
tive linear equation solvers. A common approach to 
solving the nonlinear equations is to employ an ap- 
proximate solution obtained from an explicit method. 
The error is examined to determine how it is distributed 
among the stiff and non-stiff components, which bears 
on the choice of an iterative method. The conclusion is 
that error is (roughly) uniformly distributed, a fact that 
suggests the Chebyshev method (and the accompany- 
ing Manteuffel adaptive parameter algorithm). This 
method is described, also commenting on Richard- 
son’s method and its en for large problems. 
Richardson's method and the Chebyshev method with 
the Mantueffel algorithm are applied to the solution of 
the nonlinear equations by Newton’s method. 


104,251 
N90-28391/2/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 


ineering, i VA. 
Groctetnyer nds for a Singularily Perturbed 
Equation. 
Final Report. 
J. S. Scroggs. Aug 90, 13p NAS 1.26:182080, 
ICASE-90-52, NASA-CR-182080 
Contract NAS1-18605 


The size of the shock-layer governed by a conserva- 
tion law is studied. The conservation law is a parabolic 
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reaction-convection-diffusion equation with a small pa- 
rameter multiplying the diffusion term and convex flux. 
Rigorous upper and lower bounding functions for the 
solution of the conservation law are established based 
on maximum-principle arguments. The bounding func- 
tions demonstrate that the size of the shock-layer is 
proportional to the parameter multiplying the diffusion 
term. 


104,252 

PBS1-112250 Not available NTIS 

National Bureau of Standards (NEL), Gaithersburg, 

MD. Mechanical Production Metrology Div. 

Asymptotic Approximation of integral Manifolds. 

Final rept. 

D. E. Gilsinn. 1987, 12p 

Pub. in SIAM (Society for Industrial and Applied Mathe- 

— Jni. on Applied Mathematics 47, n5 p929-940 
7. 


Multi-degree of freedom nonlinear differential equa- 
tions can often be transformed by means of the 
method of averaging into equivalent systems with only 
high order terms. They are called normal systems. 
Under appropriate small order of perturbation condi- 
tions, normal systems have unique surfaces of solu- 
tions called integral manifolds. They generalize the no- 
tions of periodic and almost periodic solutions for 
single degree of freedom systems. In parametric form, 
the integral manifolds satisfy a certain system of partial 
differential equations. Conversely, an N-th order as- 
ymptotic integral manifold is defined as a formal solu- 
tion of that system of partial differential equations, up 
to order N in the perturbation parameter. In the main 
result a system of integral equations is written for the 
remainder terms. By a contraction argument the 
system of integral equations has a fixed point, which 
added to the N-th order asymptotic integral manifold 
forms an integral manifold for the normal system. By 
uniqueness this is the integral manifold sought. This 
implies that the unique integral manifold for the normal 
system can be written as a formal series plus high 
order error terms. 


Operations Research 


104,253 
DE90016721/GAR PC A04/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 
Modifying MINOS for solving the dual of a linear 
rogram. 
. Schweitzer. Aug 90, 51p SOL-90-11 
Contract FG03-87ER25028, Grant DMS-8913089 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In solving large-scale programs by Bender’s decompo- 
sition, it can be advantageous to solve the master and 
the sub problems via their dual problems. In this report 
| describe the = | have made in one of the 
MINOS files, so MINOS could transform a given primal 
linear program to its dual, solve the dual and in addi- 
tion, write and MPS file that contains the dual problem. 


Statistical Analysis 


104,254 

N90-26606/5/GAR PC A03/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

+ fiat et Mathematiques Appliquees de Greno- 
e. 

Asymptotic Optimality of the Fast Randomized 

Versions of GCV and C(Sub L) in Ridge Regression 

and Regularization. 

O. re Girard. Oct 89, 14p IMAG-RR-793-M, ETN-90- 

7 


Ridge regression is a technique to estimate the coeffi- 
cients of a linear model. The method of regularization 
is a similar approach used to solve underdetermined 
linear equations with discrete noisy data. The choice of 
the smoothing (or regularization) parameter h is stud- 
ied. Generalized Cross Validation (GVC) and Mallows’ 
C(sub L) are methods for estimating a value for h, from 
the data. The purpose of the study is to show that the 
convergence results also hold for new methods. 


104,255 

N90-26620/6/GAR PC A12/MF A02 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

— et Mathematiques Appliquees de Greno- 
le. 


Etude des Proprietes Asymptotiques des Estima- 

teurs des Moindres Carres pour des Problemes de 

Regression a Phases Multiples (A Study of the As- 

= Properties of Least Square Estimators 
or Multiple Phase Regression Problems). 


is. 
S. Benzekri. 1989, 266p ETN-90-97244 
Text in French. 


A classic static problem of regression analysis is stud- 
ied. The shear problem studied involves detection and 
estimation of the other parameters involved in the 
model. A decision procedure for helping to choose be- 
tween two Boe nonlinear regression models is 
developed. The procedure is applied to a specific case 
in which one of the two approximate models is a com- 
bination of functions displaying shear behavior. Multi- 
ple phase modeling is used to test the model. 


104,256 

N90-27436/6/GAR PC A04/MF A01 

Universitaet der Bundeswehr Muenchen, Neubiberg 

(Germany, F.R.). Forschungsschwerpunkt Simulation 

und Optimierung Deterministischer und Stochastischer 

Dynamischer Systeme. 

Com tion of Efficient Solutions of Discretely 
buted Stochastic Optimization Problems. 

K. Marti. Nov 89, 66p ETN-90-97330 


The formulation and computation of stochastic optimi- 
zation problems are studied. The obtaining of the loss 
function u is discussed. A basic definition of efficient 
solution is given. The construction of a set of efficient 
solutions for discretely distributed stochastic problems 
is analyzed. A system of linear relations for the con- 
struction of descent directions is presented. Examples 
of regression and curve fitting problems, statistical lin- 
earization, regression of the population, air quality 
planning problems, and scenario analysis is given. 
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104,257 

DE90017512/GAR PC A03/MF A01 

New York Univ., NY. Dept. of Cell Biology. 

poy gy races i of the bronchi of pence -_ 
lungs. Annual progress report, January 1, 

1990-December 31, 1990. 

E. S. Robbins. Sep 90, 19p DOE/ER/60656-3 

Contract FG02-88ER60656 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


One hundred and twenty one bronchial samples from 
58 patients (54 useable; 32 female, 22 male; median 
age 61) have been dissected <o from fixed 
surgical lung specimens obtained after the removal of 
pathological lesions. Complete patient records includ- 
ing occupational and smoking histories, as we!l as pos- 
sible exposure to radon, are being kept. In addition, 
mongol dog bronchi dissected from different lobes of 
23 dog lungs have been used to establish protocols. 
Ninety human samples have been completely proc- 
essed for electron microscopy and have yielded 913 
electron micrographs of which 471 have been entered 
into the Computerized Stereological Analysis System 
(COSAS) and used for the measurement of the dis- 
tances of basal and mucous cell nuclei to the epithelial 
free surface. We have, using the COSAS planimetry 
program, established a small data base which de- 
scril the volume density and nuclear numbers per 
electron micrograph for 5 cell types of the human bron- 
chial epithelial lining of men and women, as well as 
smokers, nonsmokers and ex-smokers. The data is 
being used to develop weighting factors for dosimetry 
and radon risk analysis. The electron micrographs of 
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goat bronchial epithelium are unanalyzed as yet. 4 figs., 
S. 


104,258 

PBS1-109124/GAR PC A03/MF A03 
Northrop Services, Inc./Environmental Sciences, Re- 
search Triangle Park, NC. 

Comparative Anatomy of Mammalian Respiratory 
Tracts: The Nasopharyngeal Region and the Tra- 


A. L. Patra. 1986, et reese 

Contract EPA-68-02-40: 

Pub. in Jni. of Toxicolon eee Environmental Health, 
v17 p163-174 Mar 86. sored by Health Effects 
Research Lab., Research Triangle Park, NC. 


Silicone rubber casts of the aos openly tract were used 
in morphological studies of the human, baboon, rhesus 
monkey, dog, rabbit, guinea pig, rat, hamster, and 
mouse. In the studies, the trachea of the specimen 
was opened by tracheotomy, and silicone rubber (734 
RTV) was introduced through the trachea to form na- 
sopharyngeal and tracheobronchial casts. Measure- 
— were poe oe the nasal ric tr-rerds oe Po 
lungs were observed for variation in branching 
pattern and number of eats pe lung. While species 
differences in respiratory tract | oneiaie are known to 
exist, the study provides a focus for toxicologists when 
extrapolating toxicological results from one species to 
ano} 


104,259 

PBS1-109132/GAR PC A02/MF A02 
Northrop Services, Inc., Research Triangle Park, NC. 
Airflow Characteristics in a Baboon Nasal Passage 


Journal article. 
A. L. Patra, A. Gooya, and K. T. Morgan. c1986, 10p 
EPA/600/J-86/547 


Contract EPA-68-02-4032 
Pub. in Jni. of Applied Physiology, v61 n5 p1959-1966 
Nov 86. nsored by Health Effects Research Lab., 


Research Triangle Park, NC. 


Airflow patterns in the nasal Eee influence the 
distribution of air-pollutant-ind lesions in the 
airway mucosa. Little is known about airflow character- 
istics of the complex na ngeal airway of man 
and experimental animals. Airflow characteristics in 
the nasopharyngeal airways of an adult male baboon 
(13.9 k9) were investigated with thermistor probes and 
the findings compared with flow visualization, using a 
cine-phot pent technique. A clear, acrylic, hollow 
cast of a = oon nose was made, and thermistor 
probes were inserted to record air velocity in the cast 
lumen using a wind tunnel to propel air through the 
cast. An identical cast was studied by passing water 
through the cast and using pulses of blue dye to reveal 
flow patterns, and then velocities and flow patterns 
were determined from cine film with an analytical pro- 
jector. Flow rates showed good correlations between 
the two methods, whereas cine-photography revealed 
areas of turbulence and vortex-like flow. These results 
suggest that water flow may provide useful information 
in Ca airways where airflow cannot be deter- 
mined. 


Biochemistry 


104,260 

DE90015861/GAR PC A03/MF A01 

Case Western Reserve Univ., Cleveland, OH. Dept. of 

Radiology. 

lonization in ge ppeenee report, November 1, 
1987-October 3 

G. Bakale. 30 Pe 90 4 45p | DOE/ER/60617-4 

Contract FG02-88ER606 

Sponsored by emanate of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


During the 1987--1990 reporting period, studies were 
conducted that entailed the direct measurement of the 
transport and reaction properties of excess electrons 
in nonpolar liquids through the use of pulse-conductivi- 
ty techniques. The results obtained from these studies 
should be applicable toward the development of a 
better understanding of the ghee ionizing event in 
liquids as well as to providing physico-chemical infor- 
mation that is pertinent to electron-transfer processes 


that are ubiquitous in hanna be | systems. Progress was 
also made in developing a better understanding of 
electron attachment reactions in liquids through meas- 
urements of the electron attachment rate constants, 
k(sub e)s, of a variety of electron-attaching solutes. 
The effects of several functional groups substituted at 
different positions on benzene were studied in liquid 
cyclohexane and isooctane. The electron-attaching 

of chemicals having well characterized car- 

properties were studied in cyclohexane to 
determine if the measure of electron-accepting poten- 
tial that k(sub e) provides can elucidate the role that 
electrons play in the initiation step of carcinogenesis. 
The k(sub e)s that were measured indicate that the 
k(sub e)-carcinogenicity correlation that was observed 
can be used to complement short-term carcinogen- 
screening bioassays to identify potential carcinogens. 
115 refs., 6 tabs. 


104,261 

DE$0016556/GAR PC A01/MF A01 

Brookhaven National Lab., Upton, NY. 

$V40 large tumor antigen and the tumor suppres- 

sor p53 are ited a a DNA-activated 

protein kinase from human cells. 

S. P. Lees-Miller, Y. R. Chen, and C. W. Anderson. 

1990, 4p BNL-43799, BIO-4569, CONF-9007160-1 

Contract ACO2-76CH00016 

International conference on methods in protein se- 

— analysis (8th), Kiruna (Sweden), 1-7 Jul 1990. 
ponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Short communication. 


104,262 

DE$0017189/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Bi tion of nitrogen-containing aromatic 
compounds in 

J. K. Fredrickson, F. J. Brockman, R. J. Hicks, and B. 
A. Denovan. Apr 90, 20p PNL- SA-17695, CONF- 
900171-3 

Contract ACO6-76RL01830 

International symposium on microbiol of the deep 
subsurface (1st), Orlando, FL (USA), 15-18 Jan 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The aerobic biodegradation of (sup 14)C-labeled ani- 
line, quinoline, and pyridine in deep (176 463 m) sub- 
surface sediments obtained from four different bore- 
holes underlying the southeast coastal plain in South 
Carolina was investigated. Aniline mineralization gen- 
erally occurred more fr ntly in the various samples 
and was more extensively mineralized then quinoline, 
which in turn was more readily degraded than pyridine. 
Biodegradation did not correlate with pH, clay content, 
or populations of aerobic heterotrophic bacteria. Ob- 
servations of significant mineralization (>10% re- 
leased as (sup 14)CO(sub 2)) were not consistent be- 
tween formations, between sediments from the same 
formation but sampled from different boreholes, or be- 
tween sediments from the same formation sampled at 
different depths in the same borehole. These findings 
indicate considerable vertical and horizontal spatial 
variability of microbial populations able to metabolize 
these compounds in deep-subsurface sediments. Rel- 
atively deep geological formations of the southeast 
coastal plain are habitat to diverse microbial popula- 
tions with the potential to degrade a variety of energy- 
derived aromatic compounds. 38 refs., 3 figs., 2 tabs. 


104,263 
N90-26663/6/GAR PC A03/MF A01 
Stanford Univ., CA. 

Protein Crystal Growth in Low Gravity. 

Pg Technical Report, 27 Apr. 1989 - 26 Apr. 


a "S Feigeteon. Jun 90, A NAS 1.26:186243, SU- 
CMR-90-5, NASA-CR-186: 
Contract NAG8-774 


The effect of low gravity on the growth of protein crys- 
tals and those parameters which will affect growth and 
crystal quality was studied. The proper design of the 
flight hardware and experimental protocols are highly 
dependent on understanding the factors which influ- 
ence the nucleation and growth of crystals of biologi- 
cal macromolecules. Thus, those factors are investi- 
gated and the body of k which has been built 
up for small molecule crystallization. These data also 
provide a basis of comparison for the results obtained 


104,266 
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from low-g experiments. The flows around growing 
preliminary study of the 
morphologies 


The design of two apparatus for protein crystal growth 
by temperature control are presented along with pre- 
liminary results. 


104,264 

PB91-110833/GAR PC E05/MF E05 
College de France, Paris. Neurobi Group. 

Etude des 


Proprietes 
Recepteurs des Acides Amines Neuro-Ex 
des Monoamines 


Certain Amino Acid, Monoa- 
and in the Central 
Nervous System). 
Final rept. 


p 
Text in French; summary in English. Sponsored a 
rection des Recherches, Etudes et Techniques, is 
(France). Centre de Documentation de l’Armement. 


Three main observations were made in the oe (1) 
17-beta-estradiol modifies the 
i to striatal-neuron as 
ing on properties of G proteins; (2) 
substance P, mediated by NK1 receptors, inhibits the 
transport of '(3)H-myo-inositol in rat parotid — @) 
adenosine’s potentiating effect on the sensitivity of 
ceptors coupled to neuronal or glial phospholipase C sis 
NN 
cytes and by the formation of arachidonic acid. 


Botany 


104,265 
DE90016126/GAR PC A03/MF A01 
Oregon Graduate Center, Beaverton. Dept. of Chemi- 


cal and oa Sciences. 

Bioconversion t at the Oregon Graduate 
Center. Annual report, 2nd year. 

Progress rept. 

M. H. Gold. Apr 89, 26p DOE/ER/13715-2 

Contract FG06-87ER13715 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


Research programs in biotechnology are briefly de- 
scribed. Topics include molecular biology of the lignin 
degradative system; biochemical studies on manga- 
nese and lignin peroxidases; plant cell wall proteins; 
lignin biosynthesis in woody plants; oxidative enzymes 
involved in cellulose degradation; and studies on lac- 
tases from white rot fungi. 8 refs. (CBS) 


104,266 
DE90017254/GAR PC A07/MF A01 
Savannah River cme te ame Aiken, SC. 

Vegetation of the Savannah River Site: Major com- 


st types. 

S. W. Workman, and K. W. McLeod. 1990, 137p 
SRO-NERP-19 

Contract ACO09-76SR00819 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The eight major plant community types of the Savan- 
nah River Site (SRS) are distributed along topographic 
and moisture gradients and strongly controlled by local 
management practices. Communities range from 
sandhill communities in the xeric uplands to bottom- 
land or swamp forests in low-lying areas subject to 
periodic flooding. The variety of community types and 
extensive land area (78,000 ha) of the SRS provides 
habitat for a diversity of plant species. As a National 
Environmental Research Park, the SRS provides an 
area for study of man-altered systems in relation to 
natural systems. A site-wide Set-Aside Areas pr 
designates specific parcels of land representing differ- 
ent community on the SRS. These areas con- 
serve habitat for plants and wildlife, Shera gg some en- 
pr ter threatened and rare species. This docu- 
provides descriptions, including agg oy char- 
pore! av and species composition, for the eight 
major vegetation communities of the SRS (old field, 
sandhill, upland hardwood, pinelands, bottomiand, 
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swamp, Carolina bay and fresh water). Species lists of 
tree, shrub, vine, herbaceous, and lower plant species 
of the SRS, by community type, were compiled from 
existing literature, herbarium information, and solicited 
additions from researchers familiar with SRS vegeta- 
figs. these are provided in appendices. 130 refs., 19 


104,267 

DE$0017255/GAR PC A07/MF A01 
Savannah River Ecology Lab., Aiken, SC. 
Endangered, threatened, and rare vascular flora of 
the Savannah River Site. 

J. N. Knox, and R. R. Sharitz. 1990, 147p SRO- 
NERP-20 

Contract ACO9-76SR00819 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report summarizes information on the 30 endan- 
gered, threatened, or rare plants found on the Savan- 
nah River Site, Aiken, South Carolina. Of these 30 spe- 
cies, eight are under review by the US Fish and Wildlife 
Service as possible candidates for the proposed 
threatened and endangered list. Twenty-seven of the 
species are on the state of South Carolina’s list pre- 
ed by the South Carolina Advisory Committee on 
are, Threatened, and Endangered Vascular Plants. 
These 27 plants include regionally threatened species, 
statewide threatened species, and rare species. Ap- 
arees two-thirds of these plants are found in wet- 
ind habitats. Aliso included in this report are summa- 
ries of 29 plant species that are likely to occur on the 
SRS, but have not been found there. Fourteen of these 
plants are on the federal list and range in status from 
endangered to possible candidates for deletion from 
the list. Twenty-eight are on the state of South Caroli- 
na list; approximately two-thirds of these also occur in 
wetland habitats. 31 refs., 45 figs., 2 tabs. 


104,268 

DE90017262/GAR PC A03/MF A01 
South Carolina State Coll., Orangeburg. Dept. of Natu- 
ral Sciences. 

Composition of phytoplankton communities and 
their contribution to secondary productivity in 
Carolina Bays on the Savannah River Plant. Year 
two report. 

Progress rept. 

J. B. Williams. Aug 90, 14p DOE/SR/18049-2 
Contract FG09-88SR18049 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This three-year collaborative project with Savannah 
River Ecology Lab (SREL) has an overall goal to deter- 
mine the importance of phytoplankton (microscopic 
algae) as a component of the food chain base in SRS 
Carolina Bays. The importance of zooplankton (micro- 
scopic crustacean herbivores) to the early life stages 
of amphibians in these Carolina Bays has been deter- 
mined by previous investigators and ongoing SREL 
studies. Our project is testing hypotheses that phyto- 
plankton compose the most important part of zoo- 
plankton diets in SRS bays. Considerable progress 
has been made on each of the YEAR TWO proposal 
objectives. Proposed work for one of the objectives will 
not be completed by the end of the project year due to 
the high work volume required for the stable isotope 
sampling. All sampling for primary productivity and 
stable isotope analyses has been completed. Howev- 
er, scheduled samples for the hotter summer tempera- 
tures during July were not collected due to the fact that 
Flamingo, Ellenton, and Rainbow Bays had already 
dried up. Progress for each of the Proposal Year One 
objectives is summarized in this report along with sum- 
maries for supplemental objectives. Detailed discus- 
sions of methodology and results are also found in the 
report. 11 refs., 6 figs. 


104,269 

N90-26479/7/GAR PC A06/MF A01 
Florida Univ., Gainesville. 

implementation of Sensor and Control Designs for 


ney er gem Systems. 

Final Report. 

P. R. Rodriguez. May 90, 118p NAS 1.26:186655, 
NASA-CR-186655 

Contract NASW-4435 


The goal of the Spring 1990 EGM 4001 Design class 
was to design, fabricate, and test sensors and control 
systems for a closed loop life support system (CLLSS). 
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The designs investigated were to contribute to the de- 
velopment of NASA's Controlled Ecological Life Sup- 
port System (CELSS) at Kennedy Space Center 
(KSC). Designs included a seed moisture content 
sensor, a porous medium wetness sensor, a plant 
health sensor, and a neural network control system. 
The seed group focused on the design and implemen- 
tation of a sensor that could detect the moisture con- 
tent of a seed batch. The porous medium wetness 
group concentrated on the development of a sensor to 
monitor the amount of nutrient solution within a porous 
plate incorporating either infrared reflectance or ther- 
mal conductance properties. The plant health group 
examined the possibility of remotely monitoring the 
health of the plants within the Biomass Production 
Chamber (BPC) using infrared reflectance properties. 
Finally, the neural network group concentrated on the 
ability to use parallel ey | in order to control a 
robot arm and analyze the data from the health sensor 
to detect regions of a plant. 


104,270 

N90-26480/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Proximate Composition of Seed and Biomass from 
Soybean Plants Grown at Different Carbon Monox- 
ide (CO2) Concentrations. 

R. M. Wheeler, C. L. Mackowiak, and J. C. Sager. 
May 90, 30p NAS 1.15:103496, NASA-TM-103496 
Contract NAS10-11624 


Soybean plants were grown for 90 days at 500, 1000, 
2000, and 5000 ubar (ppm) carbon dioxide (CO2) and 
compared for — nutritional value. For both cul- 
tivars (MC and PX), seed protein levels were highest at 
1000 (39.3 and 41.9 percent for MC and PX) and 
lowest at 2000 (34.7 and 38.9 percent for MC and PX). 
Seed fat (oil) levels were highest at 2000 (21.2 and 
20.9 percent for MC and PX) and lowest at 5000 (13.6 
and 16.6 percent for MC and PX). Seed carbohydrate 
levels were highest at 500 (31.5 and 28.4 percent for 
MC and PX) and lowest at 2000 (20.9 and 20.8 percent 
for MC and PX). When adjusted for total seed pen per 
unit growing area, the highest production of protein 
and carbohydrate occurred with MC at 1000, while 
equally high amounts of fat were produced with MC at 
1000 and 2000. Seed set and pod development at 
2000 were delayed in comparison to other CO2 treat- 
ments; thus the proportionately high fat and low pro- 
tein at 2000 may have been a result of the delay in 
plant maturity rather than CO2 concentration. Stem 
crude fiber and carbohydrate levels for both cultivars 
increased with increased CO2. Leaf protein and crude 
fiber levels also tended to rise with increased CO2 but 
leaf carbohydrate levels decreased as CO2 was in- 
creased. The results it that CO2 effects on total 
seed yield out-weighed any potential advantages to 
changes in seed composition. 
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PB91-111195/GAR PC A03/MF A03 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Plant Derived Therapeutic Agents: The Indian Ex- 


ae 
. Anand. 25 May 90, 22p UNIDO-ID/WG.502/ 
6SPEC. 


Presented at Interregional Meeting on Co-operation 

among Developing Countries for the Development of 

ana Industry, New Delhi, India, March 
-22, 1990. 


Contents: Research and development for the utilisa- 
tion of medicinal plants for therapeutic use; Traditional 
system remedies; Broad spectrum biological screen- 
ing of plants; Cultivation of medicinal plants; Phytoche- 
mical industry; Regional medicinal plants research 
centre; The indian experience; Practice of ayurvedic 
medicine today; Research on plant drugs; and Medici- 
nal plant industry. 
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PB91-111203/GAR PC A03/MF A03 
United Nations Industrial Development Organization, 
Vienna (Austria). ° 

Guidelines for the Chemical and Biological As- 
sessment of Herbals and Herbal Preparations. 

A. Bonati. 11 May 90, 22p V-90-84400, UNIDO-ID/ 
WG.502/5SPEC. 

Presented at the Interregional Meeting on Co-oper- 
ation among Developing Countries for the Develop- 
ment of the Pharmaceutical Industry, New Delhi, India, 
March 19-22, 1990. 


Medicinal plants and parts thereof represent a primary 
source of products for the pharmaceutical field. Great- 
er and greater amounts of medicinal plants are used 
by the pharmaceutical industry for the production of 
high content standardized extracts, of chemically pure 
active constituents and of intermediates for the semi- 
synthesis of rare natural products or of new active 
compounds. The purpose of the document is just to 
suggest a whole of controls which allow the standardi- 
zation of a drugs, of vegetable drug prepara- 
tions and of formulated herbal preparation. 


Clinical Chemistry 
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PB91-108878/GAR PC A03/MF A03 
—— Administration Medical Center, San Diego, 


Application of Biophysical, Biochemical, Immuno- 
logic, and Molecular Virologic Techniques in Rapid 
Viral Diagnosis. 

Semiannual rept. 8 Jun-7 Dec 87. 

D. D. Richman. Dec 89, 24p CESB-RVD-312 
Contract NO1-Al-52578 

See also PB88-128970. Prepared in cooperation with 
California Univ. Medical Center, San Diego. Sponsored 
by National Inst. of Allergy and Infectious Diseases, 
Bethesda, MD. 


Four and one-half years of investigation to develop 
rapid methods for the diagnosis of virual infections 
have been completed. Progress has been made in the 
areas of detection of anti , antigen, and nucleic 
acid. In the area of antigen detection the authors have 
developed a practical, rapid, sensitive specific assay 
for the detection of herpes simplex virus and varicella 
zoster virus antigens in clinical specimens. In the area 
of antibody assay, the authors have helped to develop 
an extremely sensitive and specific assay for antibody 
to human immunodeficiency virus (HIV) using an anti- 
gen a synthetic oligopeptide. This assay has also been 
modified to permit the simultaneous detection of anti- 
body to HIV and hepatitis B surface antigen. The bulk 
of effort has been to develop practical sensitive meth- 
ods for the detection of virus specific sequences of nu- 
cleic acid in clinical material. Investigations have in- 
cluded the assay for HIV nucleic acid directly extracted 
from peripheral blood mononuclear cells, the system- 
atic evaluation of the polymerase chain reaction for 
these purposes, and most recently and importantly the 
development of a new method for genome amplifica- 
tion. This new method, self-sustained sequence repli- 
cation, is an isothermal, single cycle methodology that 
holds great promise for applications that are practical, 
quantitive, and non-isotopic. 
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PB91-108894/GAR PC A03/MF A03 
Biotech Research Labs., Inc., Rockville, MD. 
Development of a Novel Potentiometric Immuno- 
sensor. 

Final rept. Aug: 85-Jan 86. 

A. F. Steuer. 15 Apr 86, 25p CESB-RVD-317 
Contract N43-Al-52599 

Sponsored by National Inst. of Allergy and Infectious 
Diseases, Bethesda, MD. 


The goal of the research program was to develop an 
electrochemical sensor utilizing antibodies for the de- 
tection of antigens and haptens. Preliminary studies 
demonstrated that antibody-antigen reactions could 
be measured potentiometrically using an ORION 701 
pH meter. Other preliminary studies indicated that a 
composite electrode of platinum wire, graphite, wax, 
and antibody could be constructed that exhibited po- 
tentiometric changes when immersed in a solution of 
corresponding antigen. The experiments perfo 
during the contract period indicate that antibody-anti- 
gen reactions exhibit substantial electrochemical po- 
tentials, and these potentials can be enhanced by the 
use of electroactive ae within the electrochemical 
system. There was also observed a rapid response 
time for the antibody-antigen reactions described in 
the report. Due to the crudeness of the system, there 
were problems with potential decay over time; howev- 
er, this does not appear to be an insurmountable prob- 
lem. 
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PB91-108944/GAR PC A09/MF A09 
Johns Hopkins Univ., Baltimore, MD. School of Medi- 
cine. 

Application of Biophysical, Biochemical, Immuno- 
logic and Molecular Virologic Techniques to Rapid 
Viral Diagnosis (June 1987-December 1987). 
Annual rept. 

R. H. Yolken. Dec 89, 194p CESB-RVD-313 

Contract N01-Al-52579 

See also PB88-128970. Sponsored by National Inst. of 
Allergy and Infectious Diseases, Bethesda, MD. 


The contract has focused on the development and op- 
timization of immunoassays and nucleic acid hybridiza- 
tion assays for the detection of viral agents and for the 
evaluation of those assays for the diagnosis of human 
diseases. Much of the emphasis has been on diagno- 
sis of the enteric viruses. A monoclonal antibody- 
based assay was developed for the detection of group 
B rotaviruses. A set of assays for the detection of 
members of the pestivirus group of the viral family to- 
gaviridae was devised and the assays were used to 
demonstrate that members of this family are causes of 
human diseases. General methods were developed 
for the improvement of the sensitivity of nucleic acid 
hybridization methods for the detection of viral anti- 
gens. These studies involved the determination of the 
optimal conditions for the formation of DNA-RNA hy- 
brids and for the immobilization of the hybrids onto 
solid phase surfaces. Papilloma viruses have been de- 
tected by the direct detection of viral RNA using this 
method. Nucleic acid amplification procedures have 
also been studied. 


104,276 

PB91-911899/GAR Standing Order 

Food and me Administration, Washington, DC. 

Center for Food Safety and Applied Nutrition. 

FDA Pesticide Analytical Manual. Volume 1. Base 

Manual. October 1990. 

Irregular rept. (Manual). 

B. M. McMahon, and N. F. Hardin. 2 Nov 90, 818p 

FDA/OMO-91/4A 

Supersedes PB90-911899. Revisions to the basic 

rene are available on Standing Order as PB91- 
" , 


The FDA Pesticide Analytical Manual is a laboratory 
manual describing methods for the analysis of pesti- 
cide residues in foods and feeds. Details are present- 
ed for the methods used by FDA to enforce the pesti- 
cide tolerances set by EPA. Periodic revisions are 
issued to update information, add new methods, or 
change existing sections to reflect current procedures. 
Volume | gives complete details of FDA multi-pesticide 
residue methods. Sample preparation, gas chromato- 
graphic operating conditions, confirmatory techniques, 
and tabulations of the analytical behavior of various 
chemicals through each procedure are included. 


104,277 

PB91-911999/GAR Standing Order 
Food and eer Administration, Washington, DC. 
Center for Food Safety and Applied Nutrition. 

FDA Pesticide Analytical Manual. Volume 2. Base 
Manual. October 1990. 

2 Nov 90, 2693p FDA/OMO-91/4B 

Supersedes PB90-911999. Revisions to the basic 
po available on Standing Order as PB91- 


The FDA Pesticide Analytical Manual is a laboratory 
manual describing methods for the analysis of pesti- 
cide residues in foods and feeds. Details are present- 
ed for the methods used by FDA to enforce the pesti- 
cide tolerances set by EPA. Periodic revisions are 
issued to update information, add new methods, or 
change existing sections to reflect current procedures. 
Volume Ii presents methods for the determination of 
single pesticide residues. Most methods are those pre- 
sented by the petitioner as part of the original request 
for EPA registration and tolerance. Appropriate cross- 
reference to Volume | are included for those chemicals 
recovered by multiple residue procedures. 


Clinical Medicine 


104,278 
DE90016447/GAR PC A02/MF A01 


Los Alamos National Lab., NM. 

Biomedical applications on laser technology at 
Los Alamos. 

|. J. Bigio, and T. R. Loree. 1990, 6p LA-UR-90-2854, 
CONF-9008142-1 

Contract W-7405-ENG-36 

Laser applications in life science, Moscow (USSR), 17- 
31 Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Los Alamos has a long history of research in laser 
technology, and over the past few years we have 
begun to build a program directing some of that tech- 
nology to a variety of applications in biology and medi- 
cine. As examples, two of these activities will be de- 
scribed in this manuscript: the use of a laser interfer- 
ometer to measure the microwave absorption spec- 
trum of DNA, and spectral measurements of the sec- 
ondary light produced during laser corneal ablation. 


104,279 
DE90016621/GAR PC A04/MF A01 
Lawrence Berkeley Lab., CA. 

Bayesian image reconstruction: Application to 
emission tomography. 

J. Nunez, and J. Llacer. Feb 89, 56p LBL-26633 
Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


In this paper we propose a Maximum a Posteriori 
(MAP) method of image reconstruction in the Bayesian 
framework for the Poisson noise case. We use entropy 
to define the prior probability and likelihood to define 
the conditional probability. The method uses sharp- 
ness parameters which can be theoretically computed 
or adjusted, allowing us to obtain MAP reconstructions 
without the problem of the “grey” reconstructions as- 
sociated with the pre Bayesian reconstructions. We 
have developed several ways to solve the reconstruc- 
tion problem and propose a new iterative algorithm 
which is stable, maintains positivity and converges to 
feasible images faster than the Maximum Likelihood 
Estimate method. We have successfully applied the 
new method to the case of Emission Tomography, 
both with simulated and real data. 41 refs., 4 figs., 1 


104,280 

DE90016681/GAR 

Oak Ridge National Lab., TN. 
Nuclear Medicine Program progress report for 
quarter ending June 30, 1990. 

F. F. Knapp, K. R. Ambrose, A. P. Callahan, D. W. 
McPherson, and S. Mirzadeh. Aug 90, 18p ORNL/ 
TM-11570 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


PC A03/MF A01 


In this a report novel electrochemical method is de- 
scribed for the separation of copper-64 and copper-67 
following the irradiation of zinc targets. This method is 
based on the spontaneous electrodeposition of 
copper on a platinum electrode immersed in the zinc 
target solution without requiring an external electromo- 
tive force (EMF). No-carrier-added N-(2-(3-((sup 
125)|)iodo-4-hydroxyphenyl)ethyl)-maleimide has 
been prepared by direct iodination of N-(2-(4- 
hydroxyphenyl)ethyl)-maleimide with (Na((sup 125)!)- 
chloramine-T). The precursor was prepared by con- 
densation of tyramine with maleic anhydride followed 
by ring annulation. Studies in rats showed low thyroid 
uptake of radioactivity which reached a plateau after 4 
h, indicating in vivo stability. This new radioiodinated 
maleimide analogue reacts with bovine serum albumin 
(BSA) under mild conditions and has been used for la- 
beling a lung-endothelial-cell-specific antibody (411- 
201B). The ((sup 125)!)-labeled antibodies are current- 
ly being evaluated for immunoreactivity and tumor 
specificity. During this period several agents were also 
supplied to Medical Cooperative investigators, includ- 
ing iodine-123-labeled and iodine-131-labeled fatty 
acid analogues for studies at the Brookhaven National 
Laboratory, the Cardiology Department at the Free 
University of Amsterdam, and the University of Bonn, 
West Germany. A tungsten-188/rhenium-188 genera- 
tor was supplied to the University of Massachusetts, 
and osmium-191 was supplied for fabrication of gen- 
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MEDICINE & BIOLOGY 
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oe for patient studies in Finland. 4 refs., 5 figs., 5 
tabs. 
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DE90017335/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
Boron in nuclear medicine: New s ap- 


to PET, SPECT and agents. 
28, 1991. 


report, March 1, 1990-February 
G. W. Kabalka. Oct 90, 14p DOE/ER/60434-5 
Contract FG05-86ER60434 
Sponsored by Department of Energy, Washington, DC. 
Pontos of this document are illegible in microfiche 
products. 


The primary objective of the Department of Energy 
(DOE) Nuclear Medicine ram at the University of 
Tennessee is the creation of new methods for intro- 
- short-lived isotopes into agents for use in PET 
and SPECT. A small, but significant portion of our 
effort is directed toward the design of boron-containi 
neutron therapy agents. The uniqueness of the U 
program is its focus on the design of new chemistry 
(molecular architecture) and technology as opposed to 
the application of know reactions to the synthesis of 
specific radiopharmaceuticals. The new technology is 
then utilized in nuclear medicine research at the UT 
Biomedical Imaging Center and in collaboration with 
colleagues at other DOE facilities (Brookhaven Nation- 
al Laboratory, Oak Ridge National Laboratory, Los 
Alamos National Laboratory, and Oak Ri Associat- 
ed Universities). An important goal of the DOE Nuclear 
Medicine Program at UT is to provide training for stu- 
dents (predoctoral and postdoctoral) in the scientific 
aspects of nuclear medicine. The academic nature of 
the program facilitates collaborative interactions with 
other DOE nuclear medicine programs and helps to 
insure the continued availability of skilled scientists 
dedicated to the advancement of nuclear medicine. 


104,282 
PB91-104786/GAR PC A04/MF A04 
Saskatchewan Univ., Saskatoon. 

E and Etiology of Parkinson’s Dis- 


ease. 

A. H. Rajput. 15 Dec 88, 62p 

Sponsored by Office of Technology Assessment, 
Washington, DC. 


The terms Parkinson’s disease, Parkinson syndrome 
and parkinsonism are all used to describe clinical dis- 
orders which have in common, any two of the three - 
bradykinsia, rigidity and tremor. Several different con- 
ditions can present as Parkinson syndrome. The most 
common variety is called the idiopathic Parkinson’s 
disease which accounts for over 85% of all parkinson- 
ian cases. Some known causes of Parkinson syn- 
drome are an encephalitis epidemic during early part of 
this century, major tranquilizing -_ Poisoning with 
carbon monoxide, manganese or MPTP and frequent 
head injuries such as in professional boxers. Although 
the cause of idiopathic Parkinson's disease is still un- 
known, it is now well established that the disease is not 
genetically linked. The cause is believed to be related 
to environmental factors and the current data indicate 
the contact with the causal agent occurs at an early 
age. Identification of the cause would have major impli- 
cations to better treatment and one day, even preven- 
tion may be possible. 


104,283 
PB91-104844/GAR PC A03/MF A03 
University of South Florida, Tampa. 

Neural Grafting in the Treatment of Parkinson’s 
Disease: Past, it, and Future. 

T. B. Freeman. Jul 89, 36p 

Sponsored by Office of Technology Assessment, 
Washington, DC. 


Interest in the field of tissue grafting for the treatment 
of Parkinson’s disease has become widespread after 
clinical protocols began in Mexico. However, the first 
clinical experiment in this field was performed inSwe- 
den in 1982. Furthermore, systematic laboratory inves- 
tigations of neural grafts began as early as 1976. 
Among both the public and the general medical com- 
munities, there is still significant confusion about the 
difference between adrenal transplants, neural aes 
and grafts from alternative sources of tissue. There 
are, furthermore, legitimate questions about the role of 
progressing to clinical experimentation when so many 
fundamental questions have yet to be answered in the 
laboratory. However, basic research now supports the 
initiation of limited clinical trials in selected centers. 
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The report discusses past history and progress in 
transplantation of both nerve and adrenal tissue into 
Pypie at s disease patients and attempts to predict 

the outcome, as well as future trends in this area of 
medical research. 


Cytology, Genetics, & Molecular 
Biology 
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PB91-105940/GAR PC A12/MF A12 
Office of Technology Assessment, Washington, DC. 
Genetic Monitoring and Screening in the Work- 


Oct 90, 268p OTA-BA-455 
Also available from Supt. of Docs. 


Genetic monitoring and screening have the potential 
the by —s 


may be associated with inherited diseases, 

lities, and traits in otherwise healthy, asymptomatic in- 
dividuals. The ability to diagnose latent conditions 
(both a tional and nonoccupational) ee ge- 
netic monitoring and screening raises policy questions 
about the proper use of such technologies. vege 
describes the issues associated with 

ing and screening in the workplace. It examines yA 
technologies used, analyzes the legal framework for 
the use of such tests, assesses the ethical issues in- 
herent in the use of these tools in the workplace set- 
ting, describes how genetic information is conveyed by 
a genetic counselor, and, based on an OTA survey of 
1,500 U.S. companies and the largest unions, evalu- 
ates the current and future use of genetic monitoring 
and screening in the workplace. 


Ecology 
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DE90016298/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. 

Mass and energy budgets of animals: Behavioral 
and ecological i Progress report, July 


1, 1988-July 1, 1990. 

W. P. Porter. Aug 89, 16p DOE/ER/60633-T1 
Contract FG02-88ER60633 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We are now beginning a long term exploration of envi- 
ronmental constraints on continent-wide growth and 
reproduction in ectotherms and endotherms. We have 
begun to study a new lizard species, Cnemidophorus 
sexlineatus, an active forager with @ a wide geographic 
distribution. Our state-of-the-art vacuum gas analysis 
system continues to function well, and we are using 
doubly labeled wear routinely in our research to test 
our first principle calculations of field metabolism and 
water loss. The computer controlled respirometer 
system routinely measures respiratory gases and body 
temperatures in small living mammals. We have just 
added two more species of mammals, Gerbillus allen- 
byi and Gerbillus pyramidum from Israel, to the list of 9 
species of mammals and two species of birds for 
which we have successfully tested the dry fur model. 
We use gas respirometry in the laboratory and doubly 
labeled water in the field to verify the calculations of 
our models. We continue to focus on the dynamics of 
interactions between environmental and animal vari- 
ance and their implications for growth and reproduc- 
tion and the links between environmental effects on 
organisms and population dynamics. 9 refs., 14 figs. 
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PB91-107300/GAR PC A07/MF A07 
Kentucky Water Resources Research Inst., Lexington. 
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immobilization Reactions Af- 
gine True Eiclency@ of Artificial Wetlands to 


Le and Y. L. Og aa Aug 90, 
175, USGS/G-1564-0; 
14-08-0001-G-1564 
— Survey, Reston, VA. Water 


The ability of constructed wetlands to lower total Al, 
Cu, Fe, Mn, and Zn concentrations and — 
complex x the metals in acid mine drainage (AMD) was 
investigated under greenhouse and field conditions. In 
the greenhouse study, Typha plants grown in six differ- 
ent substrates received simulated acid mine drainage 
of low metal load for five months. Most effluents, espe- 
cially those from ground flows, showed significant de- 
creases in acidity and metal concentrations. The pine 
needie and hay substrates most effectively reduced 
acidity and total Al levels. The metal concentration and 
— of a very high metal load AMD were also re- 
luced substantially during the first six months of treat- 
ment with aweland which was constructed by the U.S. 
orest Service in McCreary County, KY and used 
es Bh compost as a substrate. fter 8 months of 
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operation, however, and during periods of high flow 
rates (> 10 gallons/min) the pp ech of the wetland 
was ly reduced, apparently due to reduced 


residence time, insufficient size Mise ond metal overloading. 
The metals in Fe, Mn, and Zn showed the highest 
tendency for residual retention, while Al and especially 
Cu showed high affinity for organic retention. Ex- 
changeable and sorbed forms were present in very 
small concentrations and in many cases were almost 
negligible. 


104,287 
PBS1-109892/GAR PC A03/MF A03 
Environmental Research Lab.-Duluth, MN. 


Distribution of Fingerling Brook Trout, ‘Salvelinus 
fontinalis’ (Mitchill), in ed Oxygen Concen- 
tration Gradients. 
ae article. 

W. A. . ©1990, 12p EPA/600/J-90/151 


Pub. in Jnl. of Fish Biol., v36 p363-373 1990. 


A self-recording linear gradient tank and procedures 
are described in which individual brook trout fingerlings 


unstressed recent transfer, unaccustomed sur- 
roundings or presence of an observer could move 
freely in 16 o: concentration gradients within the 


xygen 
limits of 1 and 8.9 mg O2/I. They avoided oxygen con- 
centrations below 4 mg// most of the time and 
ferred 5 mg/l or ee ee half the time, which 
supports the field ed belief that fish avoid oxygen 
concentrations below 5 mg/l in the natural environ- 
ment if they can. (Copyright (c) 1990 The Fisheries So- 
ciety of the British Isles.) 
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DE90016119/GAR PC A09/MF A01 
Washington Univ., Seattie. 

Mathematical 


of bursting electrical activi- 
— 
Ss. 


M. Pernarowski. Jul 90, 181p DOE/ER/25019-19 
Contract FG06-86ER25019 

Sponsored by Department of Energy, Washington, DC. 
os oe is of this document are illegible in microfiche 
pr 


Pancreatic BEA ce exhibit periodic bursting electri- 
cal activity (BEA) consisting of active and silent 

. Experimentally, the ratio of the active phase 
duration to the overal period, (rho)(sub f), has been 
correlated to the insulin-glucose response of these 
cells. Many different mathematical models of the 
(beta)-cell have been developed to describe changes 
in the intracellular ionic concentrations and the ionic 
flow through the cellular membrane. The membrane 
potential in these models exhibit the same active and 
silent phase bursting patterns as those observed ex- 
perimentally and therefore can be used to predict the 
value of the plateau fraction, (rho)(sub f). The Sher- 
man-Rinzel-Keizer (SRK) mathematical model of this 
phenomenon consists of three first-order non- 
linear differential equations which ribe the dynam- 
ics of the membrane potential, the activation parame- 


ter for the voltage-gated potassium channel, and the 
intracellular calcium concentration. These equations 
are transformed into a Lienard differential equation 
coupled to a single first-order differential equation for 
the slowly changing nondimensional calcium cocentra- 
tion. Leading-order perturbation problems for the silent 
phase and transition regions are reduced to 
rature. The solution of the leading-order active bm 
problem is a limit cycle which depends on the value of 
the intracellular calcium concentration. Since the 
active phase equations exhibit weak damping, Melni- 
kov’s method can be applied to determine the bifurca- 
tion point of these equations. Thus, an explicit expres- 
sion for the active phase duration is obtained. Togeth- 
er with the silent phase analysis, an approximation of 
the plateau fraction, (rho)(sub f), is derived and its 
value compared to the plateau fraction numerically ob- 
tained from the SRK model. 47 figs., 11 tabs. 
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DE90016512/GAR 

Los Alamos National Lab., NM. 
Relationship of cytochrome caa(sub 3) from Ther- 
mus llus to other heme- and copper-con- 
taining terminal oxidases. 

M. W. Mather, P. Springer, and J. A. Fee. 1990, 26p 
LA-UR-90-2733, CONF-9004239-1 

Contract W-7405-ENG-36, Grant GM35342 

Mosbach colloquium (41st), Heidelberg (Germany, 
F.R.), 4-8 Apr 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Cytochrome oxidases are a key component of the 
energy metabolism of most aerobic organisms from 
mammals to bacteria. They are the final enzyme of the 
membrane associated respiratory chain responsible 
for converting the chemical energy of reduced sub- 
strates to a transmembrane electrochemical potential, 
which issused by the cell for a wide wee of energy- 
requiring processes. The most widely studied oxidase 
is the cytochrome c oxidase of the mammalian mito- 
chondrion. This complex, integral membrane protein 
contains 13 subunits and four canonical metal centers: 
heme center a and a(sub 3); copper centers CU(sub A) 
and CU(sub B). It is responsible for electron transfer 
from reduced chytochrome c to dioxygen with the con- 
comitant reduction of dioxygen to water and the cou- 
pled vectorial transfer of protons across the mitochon- 
drial membrane. In this communication we will de- 
scribe preliminary results of DNA sequencing experi- 
ments with the cytochrome caa(sub 3) oxidase, initially 
undertaken to determine the nature of the subunits of 
this oxidase and shed light on the distribution of the 
metal centers. We will speculate on oxidase gene and 
oo ewe structures and evolutionary relationships in the 
ight of these results and recent sequencing results 
from other groups. 47 refs., 4 figs., 1 tab. 
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PAT-APPL-7-502 035/GAR PC NO3/MF A04 
National Institutes of Health, Bethesda, MD. 

, Sensitive and Specific Test for Detecting 

ic Bacterium, Vibrio vulnificus. 

Patent Application. 
M. Tamplin. Filed 29 Mar 90, 29p PB91-100875 
This Government-owned invention available for U.S. © 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is related generally to the methods of 
detecting pathogenic bacteria. More particularly, the 
present invention is related to an enzyme-linked im- 
munosorbent assa' er op employing a monoclonal 
antibody for detecting with specificity Vibrio vulnificus, 
a pathogenic bacterium found in edible material (pri- 
marily shellfish), in environmental samples (water, 
sediment, shellfish, etc.), in clinical specimens and the 
like. 
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PB91-109280/GAR PC A02/MF A02 
Health Effects Research Lab., Cincinnati, OH. 
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Comparison of lopathogenicity, 
fluorescence and Kp DNA 
Methods for the Detection of Adenoviruses. 
Journal article. 

C. J. Hurst, K. A. McClellan, and W. H. Benton. 
c1988, 8p EPA/600/J-88/547 

Pub. in Water Research, v22 n12 p1547-1552 Dec 88. 


Immuno- 
as 


Three different methods were compared for their effi- 
ciency at detection of adenoviruses. The samples ex- 
amined for viral analysis consisted of concentrates 
prepared from raw sewage, chosen as being repre- 
sentative of the spectrum of viruses being intestinally 
= from a large population at an a time. When 
one single coll in line, HEp-2, overall numbers 
of a ses detected using cytopathogenicity and 
immunofluorescence were roughly equal. In-situ hy- 
bridization was et lea percent more sen- 


sitive than either of these other methods as deter- 
mined by average virus titers shor the different samples, 
and also pr to be better by means of a nonpara- 


metric comparison. The 293 cell line was approximate- 
ly five times more sensitive for detecting adenoviruses 
by cytopathogenicity as compared with the HEp-2 cell 
line, but proved unsuitable in our hands for quantita- 
tively th igenous adenoviruses by immuno- 
fluorescence. relative number of indigenous aden- 
oviruses present in the sewage concentrates exam- 

ined was on average, ninety-four fold greater than that 
of enteroviruses. Assay of enteroviruses was per- 
formed by plaque assay in the BGM cell line. 


Pathology 
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PB91-109629/GAR PC A01/MF A01 
— Research Lab., Research Triangle 
Prolonged Survival of Female AKR Mice Fed Diets 
with Methionine and Choline. 
Journal article. 
E. Wainfan, M. Dizik, M. Kilkenny, and J. P. 
O'Callaghan. c1990, 5p EPA/600/J-90/123 
Pub. in Carcinogenesis, v11 n3 p361-363 1990. Pre- 
es in cooperation with New York Blood Center, NY. 
indsley F. Kimball Research Inst. nsored by 
American Institutes for Research, Washington, DC., 
and National Cancer Inst., Bethesda, MD. 


Female mice of the AKR/J(AK) strain were fed a con- 
trol diet (Purina chow) or a lipotrope-supplemented 
diet (Purina chow plus 2% D.L.-methionine and 1% 
choline chloride) beginning at one week after weaning. 
Mice of this inbred strain spontaneously develop 
thymic lymphoma, with close to 100% mortality ex- 
pected by 12-13 months of age. Two separate experi- 
ments were carried out with 50 mice group in rae. 
and 40 mice per group in the other. slopes of the 

survival curves for the animals in the control group and 
supplemented group of mice diver: after the ani- 
mals reached 6.5 months of age. In both experiments, 


20% of the mice eye pplemented diet were still - 
i 


alive at one year, while 3% in one experiment and 8% 
in the other experiment survived in the control groups. 
Each experiment was terminated when the animals 
reached 13 months of age. At that time the survival 
tate of the controls was 2% and 4%, and survival in 
the groups of mice receiving supplemented diet was 
14% and 18%. Necropsy revealed that the animals in 
both groups had advanced maiginant lymphoma. The 
results demonstrate that intake of a chow diet that is 
supplemented with moderate quantities of methionine 
and choline results in enhanced survival of spontane- 
ously leukemic AK mice, in comparison with animals of 
this strain fed the same diet without supplements of 
choline and methionine. 





Pharmacology & Pharmacological 
Chemistry 
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PB91-111187/GAR PC A04/MF A04 
United Nations Industrial Development Organization, 
Vienna (Austria). 


Factory-Produced Herbal Medicine: The Indian Ex- 


. M. Parikh. 10 May 90, 67p V-90-84363, UNIDO- 
ID.WG.520/4SPEC. 
Presented at the Gavetenn Gomtite Page on Co-oper- 


ote Develop- 
ee fm on Nona vnbere Now Deli, India, 
March 19-22, 1990. 


of the report is to 
ava lable Hors and Herbal pr 
authorities 


care support 
search and development in this field in India. 


Physiology 
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N90-26485/4/GAR_ PC A03/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. _ F. Kennedy Space Center. 


Blood “Volume. > Caan Oenervaied 
pa we Volume "Shifts in 


v. ay A Convertino, C. A. Thompson, B. A. Benjamin, L. 
C. Keil, and W. M. Savin. 1990, 29p NAS 

1.15: 103471, NASA-TM-103471 

Contract NAS10-10285 


Hemodynamic responses and antidiuretic hormone 
(ADH) were measured during body position 
designed to induce blood volume shifts in ten 
transplant recipients to assess the contribution of car- 
diac and vascular volume receptors in the control of 
ADH secretion. Each subject nenmmanay oe 15 min of a 
control period in the seated posture, then assumed a 
lying posture for 30 min at 6 deg head down tilt (HDT) 
followed by 20 min of seated recovery. Venous blood 
samples and cardiac dimensions (ec! ‘aphy) 
were taken at 0 and 15 min before HDT, 5, 15, and 30 
min of HDT, and 5, 15, and 30 min of seated recovery. 
Blood samples were analyzed for hematocrit, plasma 
osmolality, plasma renin activity (PRA), pod y ADH. 
Resting plasma volume (PV) was measured by Evans 
blue dye and percent changes in PV during posture 

changes were Coedeted from in hematocrit. 
pi wa rate (HR) and blood pressure BP) were record- 

ed every 2 min. Results indicate that cardiac volume 

receptors are not the only mechanism for the control 
of ADH release during acute blood volume shifts in 
man. 
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PB91-109512/GAR PC A02/MF A02 
Duke Univ., Durham, NC. 

Developmental C’ in Reversal Learning of an 
L. A. Saperstein, D. Kucharski, and M. E. Stanton. 
c1989, EPA/e00/ 80/459, enna He 
Pub. in hobiology, v p293- 1 e- 
pared in with Ohio Univ., Athens. 


coopera’ Spon- 
sored by Health efrects Fi Research Lab., Research Tri- 
angle Park, NC. 


Three experiments examined developmental changes 
in the reversal of a learned discrimination in an olfacto- 
ry conditioning paradigm. Preweanling rats were ex- 
posed to an odor (CS+) paired with footshock, and a 
different odor (CS-) that was explicitly unpaired with 
footshock. They were then immediat tested | for their 
preference between the CS+ and odors. In Ex- 
periment 1, animals trained at 12- or 18-days of age 
showed equivalent conditioned aversions to the CS+. 
Wes Se es ee Te 
younger animals showed r reversal learnii 
their aversion to the original CS+ was displaced by on 
aversion to the inal CS-. But the 18-day-old ani- 
mals were slower to comin reversal of the discrimina- 
tion. Experiment 2 showed a similar pattern of results 
when animals received separate preference tests in- 
pase ty mee! vs a novel odor, or the CS- vs a novel 
ro 3, intact 18-day-old rats and 18- 
day-olds with damage to the septum and fornix 
showed equivalent conditioned aversions to the CS+. 
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104,296 


M. E. Stanton, and M. M. Nicolie. c1990, 6p EPA/ 
800/J-00/127 
the Psychonomic v28 n4 


pata. pr 00 rep he tg te cnepuraon nis rear 


Public Health & industrial Medicine 
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——— = es A10/MF A02 
} mre nergy, peinaian, DS YY aeggmanan 
Secretary for Environment, Safety and 

US Department of technical safety apprale 
al reference manual. V: 

May 89, 217p DOE/EH-0090-VoL1 

Portions of document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Technical Safety Appraisals (TSAs) of DOE ee 


technical safety and 
formance objectives and id criteria, are described. 5 figs. 


104,298 
DE90014834/GAR gh, A03/MF A01 
of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 
of technical safety apprais- 


al reference 

May 89, > DOE/EH-0090-Vol.2 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 

This volume and its appendices describe the basic 
structure and overall procedures used to assess tech- 
nical safety appraisal FTA) — ata 
systematic assessment, from a management perspec- 
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MEDICINE & BIOLOGY 
Public Health & Industrial Medicine 


tive, of the safety performance of Department of 
Energy (DOE) facilities. The methodology described 
herein can also be used for other evaluation activities 
such as functional technical safety appraisals and 
evaluations to support award fee determination activi- 
ties. This assessment is an integrated effort to collect 
and analyze available management insights, perform- 
ance indicators, TSA findings and other information as 
appropriate on a facility basis in a structured manner, 
in order to identify facility strengths and weaknesses. 
This assessment and evaluation process is used by 
DOE management to synthesize its observations of 
and insights into a facility's performance and to identify 
the primary reasons for the appearance of common 
themes or symptoms. As such, DOE needs to r - 
nize and understand the reasons for a facility’s 
strengths as well as weaknesses. This process is in- 
tended to be sufficiently diagnostic to provide a ration- 
ale for allocating resources and to provide meaningful 
feedback to facility managers through appropriate field 
office management. 1 fig. 
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DE$0014866/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

oupeee Deficiency Monitor System. 

G. L. Devlin. 12 May 90, 24p SAND-90-1955 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ oe Original copy available until stock is exhaust- 


This report describes the components and installation 
of the Oxygen Deficiency Monitor System (ODMS) at 
the Simulation Technology Laboratory (STL) at Sandia 
National Laboratories. The ODMS presently monitors 
the oxygen concentration of the ambient air in the 
lower levels of the laboratory where air circulation may 
be insufficient to disperse gases that may settle and 
accumulate creating an oxygen-deficient environment. 
The intent of this report is to provide a general intro- 
duction to the system for personnel involved in the 
maintenance and modifications of the system and may 
be useful to people interested in installing a similar 
system. This will report describe the hardware compo- 
nents, installation considerations, operation, and main- 
tenance of the system. 6 refs., 5 figs. 
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DE$0015912/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Chlorine dioxide and hemodialysis. 

R. P. Smith. 1 aay be 35p UCRL-CR-103401 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Because it has little or no tendency to generate carci- 
nogenic trinalomethanes such as chloroform, chlorine 
dioxide is an attractive alternative to chlorine for drink- 
ing water disinfection. There are, however, concerns 
about its acute toxicity, and the toxic effects of its by- 
products, chlorite and chlorate. The human experience 
with chlorine dioxide in both controlled, prospective 
studies and in actual use situations in community water 
supplies have as yet failed to reveal adverse health 
effects. The EPA has recommended standards of 0.06 
mg/L for chlorine dioxide and standards of 0.007 mg/L 
for chlorite and chlorate in drinking water. Among 
groups who may be at special risk from oxychlorines in 
drinking water are patients who must undergro chronic 
extracorporeal hemodialysis. Although even units for 
home hemodialysis are supposed to be equipped with 
devices which effectively remove oxychlorines, there 
is a always a possibility of operator error or equipment 
failure. When the equipment is adequately maintained, 
it is likely that dialysis patients will have more intensive 
exposures from drinking water than from dialysis fluids 
despite the much larger volumes of water that are in- 
volved in dialysis. This paper discusses a hemodialysis 
and the standards and effects of oxychlorines. 90 
refs., 2 tabs. 
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DE90016297/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Child-rearing and adult leukemia: Epidemiologic 
evidence in support of competing hematopoietic 
stem cell differentiation. 

R. G. Steven, R. K. Severson, and L. Heuser. May 
88, 14p PNL-SA-15749 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


224 VOL. 91, No. 2 


Portions of this document are illegible in microfiche 
products. 


The hypothesis that lack of child-rearing increases the 
risk of acute non-lymphocytic leukemia (ANLL) in 
adults was examined in a case-control study in west- 
ern nee State. a 159 study subjects over 
age 50 in 1985, there were 76 cases of ANLL and 83 
controls. The crude odds ratio associated with lack of 
child-rearing was 1.8, with a 95% confidence range of 
0.7 to 5.0. The average total number of children ever 
living with cases was 2.6 and with controls was 3.1 (p 
= 0.06). The mean total number of years living with a 
child, or children, under age 18 was 17.6 in cases and 
20.2 in controls (p = 0.05). These results were not ma- 
terially altered after adjustment for age, smoking, race, 
income, and sex. The data provide evidence that 
cases of ANLL were less likely to ever have had chil- 
dren and that fewer years were Lg rearing children 
than were spent by controls. The hypothesis was 
based on the ‘competing stem cell” theory of hemato- 
poietic ontogeny. If valid, then exposure to children 
would increase exposure to infection, leading to in- 
creased lymphocytic stem cell turnover, and de- 
creased non-lymphocytic stem cell turnover. This, in 
poe may reduce risk of ANLL in adults. 18 refs., 3 
tabs. 


104,302 
DE$0016498/GAR 
Oak io National Lab., TN. 
Description of organizational components: Health 
and gy 4 Research Division. 

p 


PC A03/MF A01 


Jun 90, 16p ORNL/M-1237 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Health and Safety Research Division (HASRD) 
conducts a broad cage of basic and comet research 
in the general area of life sciences at Oak Ridge Na- 
tional Laboratory (ORNL). The specific mission of the 
Division is to provide a sound scientific basis for the 
measurement and assessment of human health im- 
pacts of energy technologies. Over 200 individuals 
comprise the regular staff which is augmented by 140 
additional subcontractors, guests, postdocs, and stu- 
dents. HASRD maintains national and international 
leadership in several areas that are important to its 
mission. This paper contains descriptions of the Divi- 
sion’s organizational units provide a brief overview of 
the current scope of work. 


104,303 

NUREG/CR-3469-V5/GAR PC A05/MF A05 
Brookhaven National Lab., Upton, NY. 

Occupational Dose Reduction at Nuclear Power 
Plants: Annotated Bibliography of Selected Read- 
ings in Radiation Protection and ALARA, January- 
December 1989. 

Technical rept. 

T. A. Khan, H. Tan, J. W. Baum, and B. J. Dionne. 
Sep 90, ae BNL-NUREG-51708-VOL-5 

Also available from Supt. of Docs. See also NUREG/ 
CR-3469-V4. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Office of Nuclear Regulatory 
Research. 


One of the functions of the ALARA Center is to collect 
and disseminate information on dose reduction at nu- 
clear power plants. The is the fifth report in the series 
of bibliographies of selected readings in radiation pro- 
tection and ALARA that the Center publishes periodi- 
cally. The abstracts in the bibliography were selected 
from proceedings of technical meetings, journals, re- 
search reports, searches of information data bases 
and reprints of published articles provided to us by the 
authors. The abstracts relate in one way or another to 
dose reduction at nuclear power plants, whether it is 
through water chemistry, improvements in nucle- 
ar materials, better control of corrosion, robotics, and 
remote tooling or — operational health physics. The 
report contains 278 abstracts. Subject and author indi- 
ces are provided. The subject index covers all previous 
volumes in the series. 


104,304 
PBS1-104539/GAR PC A06/MF A06 
omg State Univ., Corvallis. 

pos “Related Burn Injury Incidence in New Eng- 


A. M. Rossignol, and J. F. Burke. 1 Feb 89, 108p 
Grant RO1-OH-02241 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. 


The report contained the findings of four separate 
projects concerning employment status and the fre- 
quency and causes of burn injuries in New England; 
burn injuries related to food preparation or consump- 
tion in New England; socioeconomic factors and the 
incidence of hospitalized burns in New England coun- 
ties; and pediatric burn injuries in New England. The 
subset of the New England Regional Burn Program 
data used for the first analysis pertained to residents of 
the six New England states hospitalized for treatment 
of burns occurring between July of 1978 and June of 
1979 and who were 20 years old or more at the time of 
the injury. The findings indicated that men, particularly 
Black men and young men, experienced a higher burn 
rate than did women, whites, or older counterparts. 
This was true among both employed and unemployed 
persons. The burn rates were highest in Maine and 
lowest in Rhode Island. The study concerning burns as 
related to food processing indicated that while the 
highest rate occurred among children, men and em- 
ployed men were also members of the high risk group 
for receiving burns during food preparation activities. 
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PB91-104547/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. 

Health Hazard Evaluation Report HETA 89-295- 
2007, Peerless Alloy, Inc., Denver, Colorado. 

B. J. Gunter, and W. J. Daniels. Jan 90, 17p HETA- 
89-295-2007 


In response to a request from the management of 
Peerless Alloy Inc., (SIC-3342), in Denver, Colorado, 
an evaluation was made of possible lead (7439921) 
exposure at this facility. Workers at the facility pro- 
duced lead alloys and lead tubing. The alloy shop and 
the oil press extrusion shop were located in separate 
areas of the facility. Personal protective equipment in- 
cluded respirators and work coveralls. A local physi- 
cian provided blood analyses for lead exposure moni- 
toring every 6 months or every month, depending on 
exposure levels. Personal breathing samples were col- 
lected for all the workers. Trace levels of several 
metals were found, but only lead levels exceeded al- 
lowable limits, ranging from 0.002 to 0.05mg/cu m. 
Company blood lead samples taken on all workers for 
2 weeks prior to the survey indicated levels ranging 
from 5 to 63 micrograms/10 grams whole blood. None 
of the workers experienced any health problems linked 
to lead exposure. Several areas which had been out of 
compliance with OSHA standards during an earlier in- 
vestigation had been improved. The authors conclude 
that a potential health hazard existed from exposure to 
lead in the lead furnace areas. The authors recom- 
mend specific measures concerning air monitoring, 
respiratory protection, personal protective clothing, hy- 
giene facilities and practices, medical monitoring, and 
ventilation. 
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PB91-104554/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 89-196- 
2023, Hazen Research, Inc., Golden, Colorado. 

T. R. Hales. Mar 90, 16p HETA-89-196-2023 


As a result of a request from Hazen Research, Inc. 
(SIC-1041), Golden, Colorado, an evaluation was 
made of possible employee exposure to lead 
(7439921) in the company’s fire assay operations. The 
fire assaying process separates noble metals from 
their ores using dry reagents and heat. The facility was 
run by one full time analyst. One personal breathing 
sample and three general area air samples were 
taken. Four short term area samples were collected in 
the fire assay lab. Questionnaires were completed by 
the assayist and one office employee, both of whom 
also provided blood samples for analysis. The person- 
al breathing zone concentration of lead was 10 micro- 
grams/cubic meter (microg/cu m) as an 8 hour time 
weighted average, well below the OSHA action level of 
30 microg/cu m. Blood lead concentrations were less 
than 40 micrograms/deciliter. Symptoms consistent 
with lead exposure were not reported. However, the 
authors conclude that a potential for exposure existed; 
implementation of specific portions of the OSHA lead 
standard which were not in effect at the time of the visit 
is recommended. 


104,307 
PB91-104604/GAR PC A03/MF A03 
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National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 89-212- 
2020, Schlegel Tennessee, inc., Maryville, Tennes- 
see. 

S. Kiken, M. Newman, and C. Cox. Mar 90, 19p 
HETA-89-212-2020 

See also PB86-221355. 


In response to a request from the company, an investi- 
— was made of possible hazardous conditions at 

Schlegel Tennessee, Inc. (SiC-2822), Maryville, 
Tennessee. Concern had been expressed by union 
representatives about possible exposures to airborne 
nitrosamines, and the incidence of cancer in employ- 
ees. The company produces rubber weather a 
for automobiles. Approximately 70 salaried and 
production workers were employed by the company. 
Packers were experiencing dizziness, nausea, tingling 
lips, headaches, and depression. These problems had 
been attributed to odors in the workplace. Three em- 
ployees had abnormal neurologic examinations and 
two other had reported abnormal urine iodine-azide 
tests. Current testing did not reveal any employees 
with 2-thiothiazolidine-4-carboxylic-acid (TTCA) in their 
urine, indicating that workers were not exposed to 
more than 0.5ppm carbon-disulfide (75150) (C82). No 
personal breathing or area air sampling tests showed 
CS2 contamination above acceptable levels. No 
excess of reported cancers was noted following a 
standardized morbidity ratio analysis compared to the 
general population of the United States. Detectable 
levels of nitrosamines were not found. According to 
the authors, the etiology of medical problems experi- 
enced by workers could not be definitively determined. 
The authors recommend measures to lower potential 
hazardous exposures at the site. 
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PB91-104612/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report. HETA 88-279- 
2026, Kardon Industries, St. Paris, Ohio. 

G. M. Kinnes. Mar 90, 19p HETA-88-279-2026 


In response to a request from a production manager, 
an evaluation was conducted of the effectiveness of 
ventilation system modifications made to reduce 
worker exposures at the waxing unit at Kardon Indus- 
tries (SIC-2655), St. Paris, Ohio. NIOSH investigators 
had visited the site previously and collected personal 
and area air samples for acetaldehyde (75070) and 
formaldehyde (50000) determinations. This particular 
facility produced cardboard caulking tubes, employing 
a workforce of 100 hourly employees with some de- 
partments operating three shifts per day. Some of the 
tubes were manufactured with an inner wax coating, 
sprayed on by the auto wax unit. Environmental sam- 
pling did not detect any aldehydes initially, but a more 
sensitive test did reveal the presence of formaldehyde 
in concentrations ranging from 0.024 to 0.029 parts 
per million. During the first visit, problems in the venti- 
lation system had been identified. Modifications made 
subsequent to this initial visit had improved the work- 
ing conditions. Even though reported symptoms of 
headache, burning eyes, throat and nose irritation, diz- 
ziness and an altered taste sensation and nausea, 
were not readily explained by the documented expo- 
sure levels, the symptoms might possibly have come 
from a combined effect of the low levels of airborne 
substances measured. The author concludes that im- 
provements made to the local exhaust ventilation 
system and the auto wax unit have reduced the poten- 
tial for work related exposures. The author recom- 
mends further improvements. 


104,309 
PB91-104620/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Hazard Evaluation Report HETA 89-307- 
2009, Perdue Farms, inc., Lae, North Caroli- 


na; R ville, North Carolina. 

S. Kiken. Feb 90, 41p HETA-89-307-2009 

In response to a request from the North Carolina De- 
partment of Labor for technical assistance in evaluat- 
ing cumulative trauma disorders (CTDs) of the neck 
and upper extremity, an investigation was made at two 


Perdue Farms facilities (SIC-2016) located in North 
Carolina at Lewiston and Robersonville. Concerns in- 


cluded repetitive and forceful motions and/or extreme 


Farms, Inc. produced and packaged boneless chicken 
products, chicken parts, and whole chickens for 
wholesale distribution. About 2600 workers were em- 
ployed at the Lewiston facility, processing over 
420,000 chickens/day. About 550 workers were em- 
ployed at the Robersonville processing over 420,000 
chickens/day. About 550 workers were employed at 
the Robersonville facility processing over 120,000 
chickens/day. Jobs were classified into higher expo- 
sure (HE) or lower exposure (LE) groups. Question- 
naires, and physical examinations were administered 
to groups of workers. naire results indicated 
that 36% of the 174 employees participating at the 
Lewiston site had evidence of work related CTDs, 
largely involving the hand and/or wrist. Workers in HE 
jobs were 4.4 times more likely than employees in the 
LE jobs to have these difficulties. At the Robersonville 
site, 20 percent of the 120 participants had similar find- 
ings. The author concludes that a neck and upper ex- 
tremity CTD hazard existed at these facilities. The 
author recommends some specific measures to pre- 
vent and manage CTDs at both sites. 


104,310 
PB91-104638/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation pope HETA 87-419- 
2010, Dresser Industries, Berea, Kentucky. 
R. W. Hartle, and S. Deitchman. Feb 90, 27p HETA- 
87-419-2010 


In response to an e ncy request, an evaluation 
was made of an outbreak of illness at the Dresser In- 
dustries (SIC-3823), Berea, Kentucky. Employees no- 
ticed during the workday (a Friday) a foul odor which 
caused numbness and tingling of the lips, tongue and 
extremities; burning of the nose and throat; light hea: 
dedness, weakness and dizziness. Seven of t 
workers were hospitalized. The following Tiabreape a 
tional workers were taken ill and the request was ‘nas 
for help. The company manufactured various types of 
pressure gauges for use in a variety of applications. A 
total of 379 workers were employed at the facility. Re- 
sults of air quality testing at the site identified several 
types of compounds including solvents, odorants, and 
lubricants. All were in airborne concentrations of gen- 
erally less than 1 part per million. Physicians reviewed 
the cases of the hospitalized workers. Questionnaires 
were administered to employees concerning symp- 
toms and observations. The authors conclude that it 
was not possible to identify the initial stimulus for the 
outbreak; it was possible that a single day of exposure 
to an unknown agent, perhaps related to the connec- 
tion of a new sewer system, may have contributed to 
the symptoms. The fallout from this event was a facility 
wide anxiety and stress reaction, generating a collec- 
tive stress syndrome. 


104,311 

PB91-104877/GAR PC A04/MF A04 
Office of Technology Assessment, Washington, DC. 
Costs and Effectiveness of Colorectal Cancer 
Screening in the Elderly. 

Background paper no. 5. 

Sep 90, 66p OTA-BP-H-74 

Also available from Supt. of Docs. 


Interest in health promotion and disease prevention 
strategies for the elderly has grown in the last 10 
years, at least partly as a result of the search for ways 
to moderate the rising costs of health care in this = 
ing segment of the population. In the paper the 

of Technology Assessment (OTA) summarizes the on 
dence on the effectiveness and costs of colorectal 
cancer screening in the elderly and explores the impli- 
cations for Medicare of offering this preventive tech- 
nology as a Medicare benefit. The hard choices be- 
tween potential medical benefits and high costs are 
illustrated with this cancer screening technology. 


104,312 

PB91-106591/GAR PC$24.50 
International Labour Office, Geneva (Switzerland). 
International Directory of Occupational Safety and 
Health Institutions. 

c1990, 300p ISBN-92-2-106452-2, OCCUPATIONAL 
SAFETY/HEALTH SERIES-66 

U.S., Canada and Mexico sales only. All others refer to 
International Labour Office, Publications Department, 
CH 1211, Geneva 22, Switzerland. 


104,315 
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The international exchange of ant set on 
— safety and health — 


mation available in other countries, the International 
Occupational Safety and Health information Center 
(CIS) of the International Labor Office (ILO) has pro- 
duced a special data base covering organiza- 
tions involved in occupational safety and activi- 
ties in different countries. The publication, prepared 
from the CIS data base, presents up-to-date informa- 
Key organizations operating n 82 counties. (Copyright 

ey organizations operating in 92 countries. (Copyright 
(c) International Labour Organization 1990). 


104,313 


PB91-106864/GAR PC A08/MF A08 
ae Safety and Health Administration, Wash- 
ington, DC. 

Report of the President to the Congress on Occu- 
Lenape = and Health for Calendar Year 1980. 


p 
See also PB91-106872. 


The report is a Bote va of the accomplishments and 
activities of the Occupational Safety and Health Ad- 
ae (OSHA) during calendar year 1980. The 
Gane Cancer Standard set forth the. parameters for 
ncy’s future identification, classification, and 
regulation of potential ae carcinogens that 
OSHA considers worthy of further scientific review. 
During 1980, OSHA: issued a final standard permitti 
worker access to employer-maintained omen 
toxic substance exposure records; completed a major 
revision of a consensus safety standard with the pro- 
mulgation of a new fire protection standard in Septem- 
ber 1980; issued a standard to protect workers from 
potentially explosive multi-piece wheel rims; and a 
standard to protect workers on low-pitched roofs. 
Plans to develop regulations to protect workers in con- 
fined spaces were announced in 1980. A proposal was 
made to prepare a standard on locking out and tagging 
machines in both general industry and construction. A\ 
the end of 1980, OSHA was developing a pre te 
standard tailored specifically to workers at marine ter- 
minals. Standards setting, compliance, state pro- 
grams, consultation, federal enforcement, policy, legis- 
lation, occupational safety and health statistics, and 
appellate and district court litigation are also dis- 
cussed. 


104,314 


PB91-107037/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation ae HETA 89-234- 
2014, Sims Radiator Shop, Deca ia. 

B. J. Gunter, and T. Hales. Feb 20, 4p HETA-89- 
234-20 

See Sonal PB91-107763 and PB91-107771. 


In response to a request from the owner, an investiga- 
tion was undertaken of possible hazardous working 
conditions at the Sims Radiator Shop (SIC-3714), rr 
catur, Georgia. The shop employs seven workers, fiv 

of whom are mechanics, involved in the cleaning ons 
repairing of automobile and truck radiators. The 8 hour 
time weighted average lead (7439921) concentrations 
for four of the mechanics were 50, 30, 20, and 10 mi- 
crograms per cubic meter (microg/cu m). One of these 
was at the OSHA permissible exposure limit of 
50microg/cu m. All seven employees participated in a 
medical evaluation. None of the shop employees had 
any physical symptoms suggestive of lead intoxication. 
The authors conclude that a health hazard existed 
from overexposure to lead. The authors recommend 
that the provisions of the OSHA lead standard should 
be implemented to protect the workers. 


104,315 


PB91-107763/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 89-231- 
2015, Sims Radiator Shop, Chamblee, are 

B. J. Gunter, and T. Hales. Feb 90, 14p HETA-89- 
232-2015 

See also PB91-107771 and PB91-107037. 
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In response to a request from the owner, an investiga- 
tion was undertaken of possible hazardous working 
conditions at the Sims Radiator Shop (SIC-3714) locat- 
ed in Chamblee, Georgia. The shop employs six work- 
ers involved in the cleaning and repairing of automo- 
bile and truck radiators. The 8 hour time weighted av- 
erage lead (7439921) concentrations for the four me- 
chanics were 220, 90, 50, and 30 micrograms per 
cubic meter (microg/cu m). Three of these levels were 
at or above the OSHA 50microg/cu m permissible ex- 
posure limit. All six employees participated in a medi- 
cal evaluation. None of the employees had elevated 
free erythrocyte protoporphyrin concentrations. None 
had any physical symptoms suggestive of lead intoxi- 
cation. The authors conclude that a health hazard ex- 
isted from overexposure to lead. The authors provide 
recommendations to prevent lead overexposures, and 
develop an environmental and medical program in 
compliance with the OSHA lead standard. 


104,316 

PB91-107771/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 89-231- 
2016, Sims Radiator Shop, Conyers, Georgia. 

B. J. Gunter, and T. Hales. Feb 90, 14p HETA-89- 
231-2016 

See also PB91-107763 and PB91-107037. 


In response to a request from the owner, an investiga- 
tion was undertaken of possible hazardous working 
conditions at the Sims Radiator Shop (SIC-3714), Con- 
yers, Georgia. The shop employed three workers, two 
of whom were mechanics, involved in the cleaning and 
repairing of automobile and truck radiators. The 8 hour 
time weighted average lead (7439921) concentrations 
for the two mechanics were 80 and 60 micrograms per 
cubic meter (microg/cu m), both above the OSHA per- 
missible exposure limit of 50 microg/cu m. The blood 
lead levels of the two mechanics were 30 and 37 mi- 
crograms per deciliter (microg/dl), both of which were 
below the 40 microg/di level which requires mandatory 
testing every 2 months. None of the employees had 
elevated free erythrocyte protoporphyrin concentra- 
tions or any physical symptoms suggestive of lead in- 
toxication. The authors conclude that a potential 
health hazard existed from overexposures to lead. The 
authors recommend that activities required by the 
OSHA lead standard should be carried out to assist in 
eliminating this hazard. Local exhaust ventilation 
should be installed at the source of lead fume genera- 
tion. 


104,317 

PB91-107789/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 88-101- 
2008, University of Utah Health Sciences Center, 
Salt Lake City, Utah. 

C. E. Moss, C. Bryant, J. Stewart, W. Z. Whong, and 
A. Fleeger. Feb 90, 49p HETA-88-101-2008 


In response to a request from the University of Utah 
Health Sciences Center (SIC-8062), Salt Lake City, 
Utah, a study was made of possible hazardous expo- 
sures to amen generate by medical lasers during 
laser surgery animal research procedures. Envi- 
ronmental sampling was conducted to determine oc- 
cupational exposures to several airborne compounds 
and a health complaint questionnaire was adminis- 
tered to medical personnel. Detectable levels of etha- 
nol (64175), isopropanol (67630), anthracene 
(120127), formaldehyde (50000), cyanide, and air- 
borne mutagenic substances were recorded. Ethanol 
and isopropanol were detected at 4.7 parts per million 
(ppm) and 0.5 to 16.4 ppm, respectively, below the 

HA and ACGIH evaluation criteria. Two short term 
samples of formaldehyde registered 0.21 ppm and 
0.44 ppm, which could cause irritation in sensitive indi- 
viduals. Airborne particle extracts were found to be 
mutagenic in the Ames test. Hydrogen-cyanide 
(74908) was detected at the laser irradiation site at a 
concentration of 100 ppm. The authors conclude that 
exposure to constituents of smoke generated during 
laser surgery were a potential health hazard. The au- 
thors recommend the use of smoke evacuators to 
reduce exposures during laser procedures. 


104,318 
PB91-107797/GAR 
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PC A03/MF A03 


National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report HETA 87-376- 
2018, U.S. rtment of Justice, United States 
Marshals , Washington, DC. 

C. M. Reh, and M. K. Klein. Mar 90, 25p HETA-87- 
376-2018 

See also PB82-215187. 


In response to a request from the United States Mar- 
shals Service (SIC-9221) in Washington, D.C. for as- 
sistance in testing the effect of renovations to the ven- 
tilation system of their indoor firing range, lead 
(7439921) exposures were measured during handgun 
qualifying sessions. Each qualifying session of firing 
consisted of 60 rounds fired in 10 to 12 minutes. Per- 
sonal breathing zone air samples were taken from 
three shooters and the range officer. Lead exposure 
concentrations measured were 2073, 1786, 172, and 
142 micrograms of lead per cubic meter of air (microg/ 
cu m). Eight hour time weighted average concentra- 
tions were calculated to be 194, 167, 101, and 
13microg/cu m, respectively. The three shooters were 
therefore overexposed to lead. Bulk sampling of the 
sand from the bullet trap indicated it to be contaminat- 
ed, containing 41% lead by weight. The authors con- 
cluded that a health hazard existed from exposure to 
lead. The authors recommended changes to improve 
the ventilation system. Following modification of the 
system, tests were again conducted and 11 of the 12 
samples taken were below the limits of detection for 
the method used. The authors conclude that after 
modification, a hazard did not exist during qualifying 
sessions. The authors recommend specific measures 
to protect personnel from exposure to lead. 


104,319 

PB91-107839/GAR PC A03/MF A03 

National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Respiratory Disease Studies. 
ational Occupational Health Survey of Mining. 

Mica Report. 

2 Feb 90, 38p 


The report prepared by the National Occupational 
Health Survey of Mining presents statistics concerning 
safety at three sites selected from the active mica 
mining facilities in the United States. All of the sites 
were surveyed between July and August of 1987. In- 
formation on products and conditions to which workers 
were potentially exposed was provided in tabular form. 
For the mica commodity, there were two Mine Safety 
and Health Administration (MSHA) regulated chemi- 
cals, one chemical that had a NIOSH recommended 
exposure limit but that was not regulated by MSHA, 
five chemicals which were not regulated by NIOSH or 
MSHA, 64 trade name products, four physical agent 
conditions, five musculoskeletal overload conditions, 
and two welding processes. The number of workers 
potentially exposed to each product or condition was 
included, and information was provided on the occupa- 
tions of potentially exposed workers and locations 
where workers had potential exposure. For each 
chemical, an estimate of the annual usage was made. 


104,320 
PB91-107847/GAR PC A03/MF A03 
Vermont Univ., Burlington. 

Health Risks in the Vermont Granite Industry. 

W. G. B. Graham, T. Ashikaga, and D. Heminway. 


Sep 89, 16p 

Contract PHS-RO1-OH-01035 

Prepared in cooperation with Vermont State Dept. of 
Health, eo Sponsored by National Inst. for Oc- 
cupational Safety and Health, Cincinnati, OH. 


Studies were carried out to determine the pulmonary 
function changes occurring in Vermont granite industry 
workers and the prevalence of radiographic abnormali- 
ties. Of nearly 100 workers surveyed for radiographic 
abnormalities, only 28 were considered to have abnor- 
mal x-rays, and only seven of these had the rounded 
type of densities seen in early silicosis. For the pulmo- 
nary function study, two comparison groups were 
used. One was composed of a cross section of the 
Vermont highway maintenance workers without signifi- 
cant exposure to dusts or fumes and the other group 
contained employees of a high technol industry 
who worked in a clean environment but who had expo- 
sures to various chemicals and solvents. The subjects 
were tested semiannually from 1979 through 1987. 
Losses in pulmonary function were related to the initial 
values for forced vital capacity (FVC) or forced expira- 
tory volume in 1 second (FEV 1.0), height, age, and 


smoking history. Losses of both FVC and FEV 1.0 
were not correlated with years employed in the granite 
industry. The authors conclude that current dust levels 
in the Vermont granite industry do not accelerate pul- 
monary function loss. 


104,321 

PB91-107854/GAR PC A14/MF A14 

National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Respiratory Disease Studies. 
ational Occupational Health Survey of Mining. 

Potash Report. 

20 Dec 89, 308p 


The report prepared by the National Occupational 
Health Survey of Mining (NOHSM) presented statistics 
concerning safety in the potash population of active 
mining facilities. Eight sampling sites were selected 
from the active potash community. Six of these were 
surveyed between January 1984 and June 1985. The 
other two sites were not surveyed. Information on 
products and conditions to which workers were poten- 
tially exposed was provided in tabular form. For the 
potash commodity there were 17 Mine Safety and 
Health Administration (MSHA) regulated chemicals, 
three chemicals that had NIOSH recommended expo- 
sure limits but that were not regulated by MSHA, 15 
chemicals that had no NIOSH or MSHA recommended 
exposure limits, 850 trade name products, six physical 
agent conditions, 12 musculoskeletal system overload 
conditions, and 13 welding processes. The number of 
workers potentially exposed to each product or condi- 
tion was included, and information was provided on the 
occupations of potentially exposed workers and loca- 
tions where workers had potential exposure. For each 
chemical, an estimate of the annual usage was made. 


104,322 
PB91-107862/GAR PC A04/MF A04 
National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Respiratory Disease Studies. 
tional Occupational Health Survey of Mining. 
—, Report. 
22 Mar 90, 64p 


The report prepared by the National Occupational 
Health Survey of Mining presented statistics concern- 
ing safety in kyanite facilities (SIC-1459). Three kyanite 
facilities were surveyed in Fi ary, 1988; another site 
was inactive at the time of the survey. Information on 
products and conditions to which workers were poten- 
tially exposed was provided in tabular form. For the 
kyanite commodity there were 16 Mine Safety and 
Health Administration (MSHA) regulated chemicals, 
two chemicals that had NIOSH recommended expo- 
sure limits but that are not regulated by MSHA, ten 
chemicals that had neither NIOSH nor MSHA recom- 
mended exposure limits, 119 trade name products, 
five physical agent conditions, ten musculoskeletal 
overload conditions, and five welding processes. The 
number of workers potentially exposed to each prod- 
uct or condition was included, and information was 
provided on the occupations of potentially exposed 
workers and locations where workers had potential ex- 
posure. For each chemical, an estimate of the annual 
usage was made. 


104,323 

PB91-107888/GAR PC A04/MF A04 

National Inst. for Occupational Safety and Health, Mor- 
antown, WV. Div. of Respiratory Disease Studies. 
ational Occupational Health Survey of Mining. 

Sandstone (Dimension) Report. 

2 Feb 90, 56p 


The report prepared by the National Occupational 
Health Survey of Mining presents statistics concerning 
safety at three sites selected from the sandstone (di- 
mension) population of active mining facilities in the 
United States. All of the sites were surveyed between 
July and December of 1987. Information on products 
and conditions to which workers were potentially ex- 
posed was provided in tabular form. For the sandstone 
commodity there were two Mine Safety and Health Ad- 
ministration (MSHA) regulated chemicals, one chemi- 
cal that had a NIOSH recommended exposure limit but 
that was not MSHA regulated, three chemicals that 
had no NIOSH recommended exposure limit and were 
not MSHA regulated, 122 trade name products, four 
re agent conditions, nine musculoskeletal over- 
load conditions, and seven welding processes. The 
number of workers potentially exposed to each prod- 
uct or condition was included, and information was 
provided on the occupations of potentially exposed 
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workers and locations where workers had potential ex- 
posure. For each chemical, an estimate of the annual 
usage was made. 


104,324 

PB91-107904/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 


ance Branch. 
Health Hazard Evaluation R HETA 87-126- 
2019, Chrysler Chemical Trenton, Michi- 


in. 
Rd Di Driscoll, and L. J. Elliott. Mar 90, 41p HETA-87- 
1 


In response to a confidential request Me an employ- 
ee, an investigation was undertaken of possible haz- 
ardous working conditions at the Chrysler Chemical Di- 
vision (SIC-3714), Trenton, Michigan. Of concern was 
possible exposure to asbestos (1332214), lead 
(7439921), and solvents. At the site the employees 
were involved in the production of adhesives, sealers, 
paints, and brake linings. This division employed about 
138 hourly workers. Personal breathing zone exposure 
monitoring showed detectable asbestos concentra- 
tions for those employed as mixer operators, press op- 
— rinder operators, saw operators, and mill- 
ring full operation these levels were consid- 
y Nghe than during less typical times. Under full 
operation the jobs of BiPell Press operators, body 
press operators, and barker operators also showed 
levels of asbestos higher than the OSHA permissible 
exposure limit of 0.2 fibers/cubic centimeter. Medical 
evaluations of the employees indicated three had radi- 
conn signs consistent with walpesionany weg 
an obstructive pattern. The highest blood lead 
aan was 43 micrograms/deciliter. authors con- 
clude that a hazard existed from exposure to asbestos. 
The authors recommend specific improvements for 
this facility to reduce the risk of asbestos exposure; the 
facility was closed in 1988. 


104,325 

PBS1-107912/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Hazard Evaluation and Technical Assistance 
Report HETA 89-139-L2025, TAMCO, Etiwanda, 
California. 

S. A. Lee, T. R. Hales, and W. J. Daniels. Feb 90, 
15p HETA-89-139-L2025 


In responsc to a request for a health hazard evaluation 
at TAMCO (SIC-3312), Etiwanda, California, an onsite 
visit was conducted with specific attention directed 
toward the continuous casting minimill which produced 
steel reinforcing bar and rod from scrap steel. Twenty 
workers had full shift air lead (7439921) levels ranging 
from less than 3 to 31 micrograms/cubic meter 
(microg/cu m). All were below the OSHA action level 
of 30 microg/cu m except one worker who was relining 
ladels with refractory material. Blood lead levels were 
below levels known to cause adverse health effects in 
adults. Levels for other metals were below allowable 
limits and no health hazard was found to exist. The 
authors conclude that a health hazard did not exist 
from exposure to lead. There was a potential cancer 
risk from exposure to components of welding fumes 
and melt shop dust. The authors recommend meas- 
ures to reduce exposures to nickel (7440020), arsenic 
(7440382), and cadmium (7440439). These included 
periodic monitoring of airborne lead and the use of res- 
piratory protective equipment. 


104,326 

PBS$1-107938/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Hazard Evaluation and Technical Assistance 
Re HETA 89-342-L2024. atl ng Indian 
= — Institute Clinic, Albuquerque, New 


C. McCammon. Mar 90, 17p HETA-89-342-L2024 


In response to a request from the Chief of the Dental 
Program at the Albuquerque Service Unit of the Indian 
Health Service, an investigation was undertaken of 
possible hazardous working conditions at the South- 
western Indian Polytechnic Institute Clinic, Albuquer- 
que, New Mexico. The requestor expressed concern 
about headaches, mucous membrane irritation and 
mild nausea experienced by workers at the site. The 
Clinic was a combination teaching and care provider 


for the Indians of the surrounding area. Three workers 
had expressed discomfort while working in the dental 
records section. The on and its heating, ventila- 
= and air eater (H eae system were exam- 
ined, representatives from management 
nd employees were interviewed, ond an environmen- 
‘al gover wen sonaasind. During the study, no envi- 
ronmental agent was identified in the building that 
would be responsible for the symptoms. Measure- 
ments included temperature, relative humidity, carbon- 
dioxide (124389) levels, all of which were within 
normal ranges. However, changing environmental fac- 
tors could alter conditions. The author recommends 
that the program of maintenance and inspection of the 
HVAC system be continued. A po Satan be kept of 
any employee complaints, with itional information 
concerning conditions which might affect air quality. 


104,327 

PB91-107946/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance 

Health Hazard Evaluation Report HETA87-349- 
2022, Rockcastie Manufacturing, Mount Vernon, 


Kentucky. 
—— and S. Baron. Mar 90, 36p HETA-87-349- 


In response to a request from an authorized employee 
representative, an investigation was made of possible 
exposures to hazardous substances at the Rockcastle 
Manufacturing Company (SIC-2328), Mount Vernon, 
Kentucky. Employees had complained of headaches, 
burning eyes, nausea, vomiting, fainting, and adverse 
reproductive effects. The facility fabricated men’s uni- 
form work pants. There were about 190 production 
workers, most of whom operated sewing machines. 
Other workers operated presses, ovens, or worked as 
cutters, spreaders, glue sprayers, bundlers, and main- 
tenance workers. Formaide' (50000) air sampling 
ranged from 0.14 parts per million (ppm) to 0.46ppm in 
five personal breathing zone samples and from 
0.32ppm to 0.70ppm in 13 area air samples. Formalide- 
de release from eight fabric samples ranged from 
163 to 1430 micrograms of formaldehyde per gram of 
perce (microg/g). Organic vapor air samples were col- 
lected and only 1,1,1-trichloroethane (71556) was de- 
peones 4 with all values being below 0.3ppm. Total par- 
ticulate concentrations ranged from 0.17 to 2.12mg/cu 
m. Questionnaire survey results indicated an elevated 
rate of birth defects, stillbirths, and premature births in 
women employed at the site while pregnant. The au- 
thors conclude that workers were exposed to low 
levels of formaldehyde, compatible with reported 
symptoms of eye, respiratory, skin irritation, and head- 
ache. The authors recommend that specific measures 
be taken to further reduce exposures. Potential ergon- 
omic hazards and future reproductive outcomes of em- 
ployees should be evaluated. 


104,328 

PB91-107953/GAR PC A03/MF A03 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation Report MHETA 89-362- 
2027, Helen Mining Company, Homer City, Penn- 
sylvania. 

R. P. Ferguson. Mar 90, 12p MHETA-89-362-2027 


In response to a request from the United Mine Workers 
of America, an investigation was made of possible haz- 
ardous working conditions at the Helen Mining Compa- 
ny (SIC-1221), Homer City, Pennsylvania. One of the 
tipple operators had complained of headaches, dizzi- 
ness and skin rashes from working with a mixture of 
solvents used in the float/sink test operation. The sol- 
vents included perchloroethylene (127184) and dibro- 
momethane (106934). A week prior to receiving the re- 
quest, the use of dibromomethane had been discontin- 
ued. Consequently, on the visit to the site, no traces of 
dibromomethane were found. After engineering con- 
trols were installed, only one of seven personal breath- 
ing zone samples detected any perchloroethylene, 
and that sample was 0.12 parts per million, at the limit 
of detection. The author concludes that a hazard from 
perchloroethylene did not exist at the time of the eval- 
uation. The author recommends replacing the rubber/ 
cloth type glove being used with either a Teflon or 
Viton glove, and enclosing the work table. 


104,329 
PB91-107961/GAR PC A06/MF A06 


104,331 
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National Inst. for Occupational Safety and Heaith, Cin- 
Studies Branch. 


Dioxin Registry 

of Monsanto 
Nitro, West oe 
D. A. Marlow, and L. A. Piacitelli. 


. A. Fi 
Aug 89, 113p IWS-117. 


Information was collected concerning the Monsanto 
pene Nitro, een for the purpose of eval- 
uating the procedures and the data available to deter- 

b for lnciuaion | 


‘0-p-dioxins (HxCDD). 
phenate (Na-2,4,5-TCP) and 2,4,5-trichlorophenoxya- 
end both compounds have been shown 


104,330 

PB91-107979/GAR PC A04/MF A04 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, a Bat gee Control Li mene Branch. 
tional Risks (Se (Sensor): Recommendations for 

trol of Silica Unimin Diviing-Creek 
Sand Plant, , New , CT-171-1 

T. C. Cooper, D. M. O’Brien, J , D. 
Valiante, and A. Stephens. Dec 89, 57p CT-171-12B 
Sponsored by New Jersey State Dept. of Health, Tren- 
ion. 

A study was made to document and evaluate effective 
techniques for the control of Pty ential health hazards 
at the Unimin ae tee ind Facility (SIC-1446), 


Millville, New J This facility 
sand to the glass i . Two dredges were used to 
mine sand from flooded areas, following removal of 


— respirable quartz 14808607) dust were 

between less than 0.02 to 0.05mg/cu 
py syd pes led samples, none of which exceeded 
allowable limits. Area air samples taken near the rail- 
road car ory enya cies and the sand screening area 
showed that e was a potential for exposures to ele- 
vated levels in these areas. Deficiencies were identi- 
fied in the design and maintenance of equipment, in 
work practices, and in ventilation control systems 
which were identified for modification. Control meth- 
ods in place at the operation included environmental 
monitoring programs, a respiratory protection program, 
= — practices, and equipment mainte- 
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Health Hazard Evaluation Report HETA 86-138- 
2017, Memphis Fire Department, Memphis, Ten- 
nessee. 

R. L. Tubbs. Feb 90, 25p HETA-86-138-2017 


In response to a request from the International Asso- 
ciation of Fire Fighters, an investigation was made of 
possible health hazards at the Fire Depart- 
ment (SIC-9224) (MFD), Memphis, Tennessee. Con- 
cern focused on additional noise exposures from air- 
craft and its effect on the eget ability of the fire fight- 
ers at two stations pray Pes rport. The MFD em- 
ployed about 1,300 fire fighters coamied to 47 differ- 
ent stations throughout the city. Personal noise dosim- 
etry was conducted on fire fighters at five stations over 
a 24 hour tour of duty. Noise dosimetry results re- 
vealed time ry averages that ranged from 60 to 
82 decibels-A (dBA). Levels encountered during code 
three responses with sirens and air horns reached 
109dBA for a 1 minute time period. Noise exposures 
were slightly higher for the fire fighters at the stations 
near the airport. The audiometric results showed that 
the average Memphis fire fighter exhibited a character- 
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istic noise induced nent threshold shift. This 
hearing loss was statistically related to the amount of 
time which the fire fighter had been on the job with 
decreasing hearing ability as a function of years of 
service. The author concludes that a health hazard ex- 
isted for these firefighters, and that a comprehensive 
hearing conservation program should be implemented. 
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Medicine. 

Effects of Inorganic Lead on Behavioral and Neur- 

a, Function, January 1978. 

Technical rept. (Final). 

J. D. Repko, C. R. Corum, P. D. Jones, and L. S. 

Garcia. Jan 78, 105p DHEW/PUB/NIOSH-78-128 

Contract PHS-NIOSH-210-75-0054 

Also available from Supt. of Docs. Prepared in coop- 

eration with Institute of Physical Medicine and Reha- 

bilitation, Louisville, KY., and Louisville Univ., KY. 
ed by National Inst. for Occupational Safety 

and Health, Cincinnati, OH. Div. of Biomedical and Be- 

havioral Science. 


Subjects in the study of the effects of lead (7439921) 
exposure on behavioral and neurologic function were 
employed in two regions of the United States. Of the 
140 workers sampled, 85 workers were exposed to 
lead in the job and 55 served as comparisons. Each 
worker who volunteered for the study was subjected to 
53 behavioral measures of sensory and motor func- 
tioning, six measures of nerve conduction velocity, five 
indices of inorganic lead absorption, a clinical electro- 
myogram, and a clinical neurological examination. De- 
mographic data were also collected from each partici- 
pant. exposed workers were employed in the stor- 
age battery manufacturing industry. Based on the data 

tained in the study others, the adverse effects 
of occupational exposure to inorganic lead (7439921) 
on certain functional capacities was demonstrated. 
Quantifiable behavioral and neurological effects were 
noted at levels below the accepted biologic guideline 
of 80 micrograms of lead per 100 milliliters of blood. 
Deficits in peripheral nerves, in visual reaction 
time, as well as deficits in auditory functioning were 
demonstrated. According to the authors, questions 
concerning the progression of these effects and their 
reversibility in individual workers must be addressed. 
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Health Hazard Evaluation Report HETA 89-137- 
2005, Eagle Convex Glass Company, Clarksburg, 
West Virginia. 

S. Baron, G. A. Burr, R. L. Tubbs, D. J. Habes, and 
M. Milliron. Jan 90, 50p HETA-89-137-2005 


In response to a request from the management of 
Eagle Convex Glass Company (SIC-3231), Clarksburg, 
West Virginia, an evaluation was made of possible 
worker exposure to hazardous conditions resulting in 
occupational pneumoconiosis, hearing loss, and cu- 
mulative trauma disorders. The company produced a 
wide variety of speciality glass products for the auto- 
motive, furniture, and major appliance industries, em- 
ploying 171 workers over three shifts. Hydrofluoric- 
acid (7664393) concentrations ranging from 0.34 to 
3.0mg/cu m were measured in the etching depart- 
ment. Analysis of the two solvents used in the decorat- 
ing nt indicated one contained mostly C10 to 
Ci1 alkyl substituted benzenes plus naphthalene 
(91203). The following compounds were also identi- 
fied: trimethylbenzene (95636), methyl-ethyl-benzene 
(98828), indan (496117). Noise levels in excess of 
the NIOSH Recommended Exposure Level of 85 deci- 
bels-A, as a time weighted average, were found in 
some departments. Respirable dust levels ranged 
from 0.08 to 0.20mg/cu m. Symptoms consistent with 
hand/wrist, shoulder, and neck cumulative trauma dis- 
orders were noted among 20 to 30 percent of the 
workers in the decorating, processing, mirror and po- 
lishing departments. The authors conclude that some 
workers were potentially exposed to cumulative 
trauma, acid mists, and noise. The authors recom- 
mend specific measures, including work practices, er- 
gonomic changes, a hearing conservation program, 
and a respiratory protection program. 
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Health Hazard Evaluation Report HETA 87-348- 
2011, Electric Boat, Groton, Con 

R. L. Tubbs, T. E. Doyle, and T. G. Wilcox. Feb 90, 
65p HETA-87-348-2011 

Portions of this document are not fully legible. 


In response to a request from the Metal Trades Coun- 
cil of New London inty, AFL-CIO, an investigation 
was made eee hazardous conditions at Electric 
Boat shipyard (SIC-3731), Groton, Connecticut. Vibra- 
tion measurements were conducted to determine 
worker exposure to vibration while using a needle gun, 
a sand tamper, a lead caulker, and grinders and bur- 
ring tools in their work at the shipyard. Most of the 11 
tools measured should, according to the results of the 
tests, be limited to 4 hours use at a time. The lead 
caulker, sand tamper, and three of the four types of 
burring tools had vibration levels in excess of the 
ACGIH threshold limit value of 12 meters per second 
squared. Over 300 shipyard employees had been seen 
by a local occupational medical clinic due to tingling 
and numbness in their hands and/or finger blanching. 
Since only a small number of tools were tested, the 
vibration measurements did not necessarily apply to all 
the tools at the shipyard. However, the large number of 
workers seen at the clinic for symptoms compatible 
with the hand/arm vibration syndrome, the need for 
time restrictions for most tools, and the lack of admin- 
istrative procedures for tool use restrictions indicated 
that there was a problem at the facility. The authors 
conclude that a health hazard existed at the shipyard. 
Recommendations are offered for reducing vibration 
exposure. 
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Health Hazard Evaluation Report HETA 89-052- 
2006, Aima American Labs, Fairplay, Colorado. 

S. A. Lee, J. Goldfield, and T. R. Hales. Jan 90, 31p 
HETA-89-025-2006 


In response to a request from Alma American Labs 
(SIC-1041), Fairplay, Colorado, an investigation was 
made of possible hazardous working conditions at the 
site, specifically employee exposures to lead 
(7439921). The company used a fire assaying process 
to separate noble metals from their ores using dry rea- 
gents and heat. Two assayists, one sample prepara- 
tion employee, one chemist and two office workers 
were employed at the laboratory. Personal breathing 
zone and area air samples were collected and employ- 
ees completed a self administered questionnaire re- 

arding personal medical and occupational histories. 

ach employee was also subjected to a limited physi- 
cal examination and a blood analysis for lead and free 
erythrocyte protoporphyrin. The authors conclude that 
a health hazard existed from exposure to lead in fire 
assay operations at the facility. The investigators offer 
recommendations designed to reduce the hazardous 
exposures. 
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Health Hazard Evaluation Report HETA 89-233- 
2013, Sims Radiator Shop, Lawrenceville, Georgia. 
a B. J. Gunter. Feb 90, 15p HETA-89- 


In response to a request from Sims Radiator Shop 
(SIC-3714), Lawrenceville, Georgia, an investigation 
was made regarding possible exposures to hazardous 
substances on the job. The shop cleaned and repaired 
automobile and truck radiators. Five people were em- 
ployed at the site: three mechanics, a manager and a 
delivery person. The 8 hour time weighted average 
personal breathing zone lead concentrations for the 
three mechanics were 60, 50, and 20 micrograms/ 
cubic meter (microg/cu m), two of which were at or 
above the OSHA permissible exposure limit of 50 
microg/cu m. The blood lead levels for the mechanics 
were 33, 26, and 13 micrograms per deciliter and the 
blood lead level of the delivery person was 11 micro- 
grams/deciliter. None of these levels was above the 
level which OSHA has set for mandatory testing every 
2 months. No employee had elevated free erythrocyte 
protoporphyrin concentrations. None had any signs or 


symptoms suggestive of lead poisoning. The authors 
conclude that a potential health hazard existed from 
exposure to lead during routine cleaning and repair of 
radiators. The authors recommend specific measures 
to eliminate this hazard, including personal protective 
equipment, monitoring, housekeeping, hygiene prac- 
tices, medical surveillance, and written compliance re- 
ports. 
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Health Hazard Evaluation Report HETA 89-040- 
2012, MDT/Castie, Rochester, New York. 

K. P. McManus, and E. A. Kaiser. Feb 90, 22p 
HETA-89-040-2012 


In response to a request from the International Asso- 
ciation of Machinists and Aerospace Workers, an eval- 
uation was made of possible hazardous working condi- 
tions at MDT/Castle (SIC-3443), Rochester, New 
York. The company manufactured stainless steel steri- 
lizer units primarily for the medical community. The 
majority of the —e operations employ arc welding. 
Eighteen personal four general area samples were 
collected to determine exposure of the workers to 
fumes. Three samples exceeded the OSHA permissi- 
ble exposure limit of 100 micrograms/cubic meter 
(microg/cu m) for copper (7440508) fume, ranging up 
to 446.5 microg/cu m. The average urine chromium 
(7440473) level was 1.7 micrograms/liter (microg/]). 
The average urine nickel (7 20) level was 14.1 
microg/I. A significant correlation was noted between 
urine nickel and chromium levels. The authors con- 
clude that a hazard did exist in the welding depart- 
ment. The authors recommend improvements in venti- 
lation, and the use of personal protective equipment 
during welding operations. 
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Contract PHS-200-86-2921 

Sponsored by National Inst. for ——— Safety 
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A study was conducted during March and July of 1987 
of a multistory office building which had a long history 
of specific and nonspecific complaints. The building, 
Columbia Plaza, Washington, DC, was occupied by 
several government agencies. Two of the floors se- 
lected for study had many complaints, and one had 
few complaints. The building was contaminated with 
fungus growth and had a history of flooding and exces- 
sive humidity. Questionnaires were used to obtain in- 
formation on symptoms in workers. Bioaerosol sam- 
ples were collected three times a day for 2 days at four 
sites on each of three floors studied. In March, Ther- 
moactinomyces levels were higher than those out- 
doors at all building sites. In July, Sporobolomyces 
were abundant at several sites. Both organisms had 
been implicated in building related hypersensitivity 
pneumonitis. Fungi found contaminating surfaces in 
the building were not elevated in ambient air, but levels 
did increase with agitation of contaminated materials. 
The authors conclude that the building is sporadically 
contaminated with molds and thermophilic actinomy- 
cetes. Primary factors in the biological contamination 
were lack of relative humidity control and lack of 
proper building maintenance. The health risks posed 
by the biological contamination are not clear. The au- 
thors recommend that proper maintenance of central 
air handling units be conducted and that humidity 
should be kept below 60%. Fan coil units and ducts 
— be cleaned, and filters should be changed fre- 
quently. 
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The survey was part of an industrywide study to inves- 
tigate mortality and industrial hygiene among truck 
drivers, dock workers and mechanics presumably ex- 
to diesel exhaust aerosol. During each of the 
surveys commend at seven truck terminals, personal 
and area sampling was performed to evaluate expo- 
sures to submicrometer elemental carbon, submicro- 
meter organic carbon, and several other particulate 
gaseous components of diesel exhaust including 
able dust, nitrogen oxides, polynuclear aromatic 
rocarbons, and nitro substituted organics. The 
major source of exposures to diesel aerosol in the 
dock workers appeared to be the operation of diesel 
powered fork lift trucks on the dock. The major source 
of exposure for mechanics was during ingress and 
egress of diesel tractors to and from the shop areas. 
Exposures to nitrogen oxides and respirable dust were 
very low. The authors recommend that exposures to 
diesel exhaust should be reduced to the lowest feasi- 
ble limits using source controls, work practices, substi- 
tution, and engineering controls. 
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Health Hazard Evaluation Report HETA 89-125- 
lg Pan American Tannery, Gloversville, New 


J. M. Fajen, G. M. Calvert, and B. Hills. Jan 90, 48p 
HETA-89-125-2021 


In response to a request from the Amalgamated Cloth- 
ing and Textile Workers Union, a study was made of 
possible occupational exposure to hazardous materi- 
als in the art department of the Pan American 
Tannery (SIC-3111), Gloversville, New York. Concern 
had risen at the company following a report in a medi- 
cal journal about testicular cancer in the tanning indus- 
try. A cluster of three men in the finishing department 
had already been identified with testicular cancer. Sev- 
eral examples of poor housekeeping and poor mainte- 
nance of the building were noted on the walk through 
study. Major contaminants in the air samples included 
2-butoxyethanol (111762), diisobutylketone (108838), 
limonene (7705148), and 2-ethylhexyl-acetate 
(103093). According to the authors, it is not possible to 
determine if any specific agent was responsible for the 
testicular cancer cluster due to the fact that several 
changes had been made over time in the engineering 
controls and chemical processing, and that written 
records were not available. The authors recommend 
measures to reduce worker exposures, including medi- 
cal surveillance, ventilation improvements, work prac- 
tices and housekeeping requirements. 
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Health Hazard Evaluation Report HETA 88-192- 
= Hitachi Magnetics Corporation, Edmore, 


T. L. Sinks, J. F. Deng, and D. Smith. Jan 90, 48p 
HETA-88-192-1998 


In response to a request from an employee at the Hita- 
chi Magnetics Corporation (SIC-3499), oc ani Michi- 
gan, an evaluation was made of ible hazardous 
exposures to cobalt (7440484), nickel (7440020), silica 
(14808607), and asbestos (1332214). The current 
workforce consisted of 416 hourly workers and 115 
salaried employees. The facility produced permanent 
ve inets using five production processes: sintered 
ALNICO; cast ALNICO: Hicorex Rare Earth Iron; Ce- 
ramic (Ferrite Magnets); and Lodex. Six reported epi- 
sodes of respiratory conditions were noted which was 
more than ten times the number expected for such in- 
dustries. The incidence of skin disorders was likewise 
ten times that expected for this industry. Respirable 
po pepe silica was identified in dust samples collect- 
at eight of the 18 jobs studied. Exposures in three 
jobs (sand mixer, furnace operator and a machine 
molder) were above the OSHA permissible exposure 
limit and all eight jobs exceeded the ACGIH threshold 
limit value for crystalline silica exposures of 0.1mg/cu 
m. On each shift the post shift creatinine corrected 
mean urine cobalt concentrations were higher than 
pre-shift values. The authors conclude that a hazard 
existed from exposure to airborne cobalt, nickel and 
silica. The authors’ recommendations pertaining to 
respiratory protection and the reduction of exposures 
are included. 
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In response to a request from management and the 
local union, an investigation was made of possible haz- 
ardous working conditions at Scott Paper Company, 
Chester, Pennsylvania, due to dust exposures at the 
cogeneration he Soon Pat The oy supplied steam and 
power to the Mill nearby. The fluidized bed 
combustor cogeneration unit used anthraite culm as 
fuel. Lime was added to the culm to supply the final 
fuel for the combustor. The system consumed 200 
tons of fuel per hour at full operation. Results of air 
sampling indicated respirable dust concentrations 
ranged from 70.0 to 7600.0 micrograms/cubic meter 
(micro/cu m). Respirable quartz (14808607) concen- 
trations reached as high as 1220.0 microg/cu m. Air- 
borne levels of trace metals approaching any of the 
established occupational exposure criteria levels were 
not identified. The authors conclude that a health 
hazard existed from airborne exposures to free silica. 
The authors recommend specific measures to main- 
tain the dust levels within acceptable margins. Also, 
the acid and caustic pumping systems should be phys- 
ically isolated from each other. 
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Health Hazard Evaluation Report HETA 89-057- 
2003, Cincinnati Electronics Corp., Cincinnati, 


Ohio. 
B. a and B. Lushniak. Dec 89, 23p HETA-89-057- 
200: 


In response to a request from a management repre- 
sentative an evaluation was made of an outbreak of 
illness at the Cincinnati Electronics Corporation (SIC- 
3663) located in Cincinnati, Ohio. The company manu- 
factured electrical circuit boards and electrical equip- 
ment for the commercial and defense industries. In 
September of 1988 two boilers were prepared for op- 
eration by adding corrosion inhibiting chemicals, dieth- 
ylaminoethanoi (100378) and  cyclohexylamine 
(108918). Steam produced by the boilers was used for 
humidity in the work area. Symptoms consistent with 
acute toxic effects of diethylaminoethanol and cyclo- 
hexylamine were noted in 65 of the employees. These 
included nausea, dizziness, vomiting, and eye, nose, 
and throat irritation. A significantly higher risk of having 
several symptoms was noted among the employees in 
the areas humidified with boiler steam than among em- 
ployees in the nonboiler steam humidified areas. Em- 
ployee exposures to metals from solder fumes and 
methyl-ethyl-ketone (78933) were all below estab- 
lished limits. There was friable asbestos (1332214) in- 
Sulation exposed on one boiler. The authors conclude 
that the exposures to the two corrosion inhibiting 
chemicals were responsible for the workers’ symp- 
bees Following the outbreak the company suspended 

Pet ee ‘actice of using steam from the boilers to humidify 
the building. 
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Health Hazard Evaluation Report HETA 89-062- 
2004, Dowty —— 's Welding Shop, Warren- 
dale, Pennsylvan 

G. J. Kullman. Oct 8 89, 32p HETA-89-062-2004 


In response to a request from the United Metal Work- 
ers of America, an investigation was made of possible 
health hazards existing at the Dowty Corporation’s 
— shop (SIC-1211), Warrendale, Pennsylvania. 

About 100 workers on two shifts were involved in build- 

ing and repairing longwall coal mining equipment. Op- 
erations included arc gouging, cutting, shielded metal 
arc —- and tungsten inert gas welding. Two paint 
spray booths were situated adjacent to the welding op- 
erations. Worker exposures to 11 metals and elements 
were well below the allowable standards. Exposures to 
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gases commonly generated by welding operations 
were likewise below limits. While there were no areas 
where exposures were greater than the allowable 


| the ventilation system was in places less than 


would been up 

One worker's exposure level for arsenic ( 440382) ex- 
ceeded the NIOSH 0.002mg/cu m ceiling exposure 
limit. In one area, exposure to perchloroethylene 
(127184) did exceed the lowest feasible limit for a po- 
tential carcinogen. The author concludes that worker 
exposures to welding fumes and ic solvents did 
not exceed permissible exposure limits. The author 
recommends measures to reduce worker exposure to 
solvents and welding fumes. 
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valuation Report HETA 89-006- 
2002, Washington Hospital, Washington, Pennsyl- 


ww A. Newman, and E. Freund. Dec 89, 18p HETA- 
89-006-2002 


In response to a yon from the National Union of 
and Health Care E 


health ‘esul 

exposure to ithassuide (75218) (EtO) om a per- 
ceived increase in the i nce of Washing- 
ton Hospital (SIC-8062), Washington, meer 
The workers in the Central Supply Department were 
located in the basement wing and used EtO in hospital 
supply and surgical instrument sterilization. The steri- 
lizer area was ventilated by a dedicated exhaust 
system. The sterilizer had a 15 minute ~ ee 
phase followed by a 2 hour sterilization cycle and a 1 
hour aeration cycle. Five 8 hour general area air sam- 
ples were collected at locations chosen to give the 
highest possible readings. All EtO concentrations were 
below the limit of detection with the exception of a 1.63 
part per million (ppm) reading 6 inches above the EtO 
gas cylinder valve and a reading of 0.011ppm directly 
above the EtO liquid gas separator. No job related 
health effects were noted following interviews with em- 
pr ase and a review of employee health records. Sev- 

cancer cases were noted but they involved sever- 
al different locations and it was felt unlikely that they 
were related to EtO exposures. The authors conclude 
that a health hazard from EtO exposure in the Central 
Supply Department did not exist at the time of the eval- 
uation. The authors recommend measures to further 
reduce potential exposures. 
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ee 
hazardous exposures to dibromochlioropro- 
pane (96128) (DBCP) and resulting reproductive ef- 
nor a workers at Maui Land and Pineapple Inc. 
(SiCo139), Kahuli, Hawaii. Exposures to DBCP 
roe ene ee not detected to 618 parts per billion (ppb). 
Of the 80 samples taken, 21 exceeded the OSHA reg- 
ulation of oa as an 8 hour time weighted average. 
The highest exposures were recorded for the first shift 
planting machine driver whose e levels aver- 
So with part of his exposure arising due to 
a faulty valve on the machine. 1,3-Dichloropropane 
(142289) (DCP) was also added to the pineapple fields 
at a higher application rate than DBCP. Eight mulch 
machine operators were exposed to DCP over a range 
of 436 to 1964ppb, with an average exposure of 
1019ppb. Of the 114 men examined, 74 were from po- 
tentially ye job cat ies and 40 were from non- 
exposed categories. Nei the prevalence of oligo- 
spermia nor the mean difference in sperm count dif- 
fered yor oped when postseason samples were 
compared with preseason samples. Workers at the 
Haliimaile plantation had an average decrease in 
sperm count of 19.9 million sperm per milliliter com- 
pared to Honoloa workers who increased sperm count 
by 5.1 million sperm per milliliter. The author concludes 
that worker e: es to DBCP were in excess of the 
permissible exposure limit of 1ppb. The author recom- 
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mends specific measures to reduce exposures to 
these chemicals. 
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Health Hazard Evaluation Report HETA 87-371- 
2000, Technical Assistance to the Jamaican Minis- 
try of Health, ae Jamaica. 

T. D. Matte, and G. A. Burr. Dec 89, 37p HETA-87- 
371-2000 


In response to a request from the Jamaican Ministry of 
Health, a study was made of possible health hazards 
existing due to the operation of a secondary lead 
smelter (SIC-3341) in Saint Catherine Parish, Jamaica. 
Emission controls at the site were upgraded in 1974. A 
cottage industry of clandestine backyard smelters was 
also in operation in the area. The survey investigated 
the health of residents in 58 households in the Red 
Pond Road community and 21 households in Ebony 
Vale. Soil (7439921) lead levels in Red Pond exceed- 
ed 500 parts per million at 24% of the households 
tested. Ten paint samples taken from Red Pond 
homes exceeded 1% lead by weight. The metric 
mean blood lead level of those tested in Red Pond 
was more than twice the level found in those tested in 
Ebony Vale. Forty four percent of the children under 6 
years of age in Red Pond had blood lead levels above 
25 micrograms/deciliter. Soil lead contamination was 
the strongest predictor of blood lead levels among the 
Red Pond subjects under 12 years of age. Lead smeit- 
er work was an important predictor in the older sub- 
jects. The authors conclude that the backyard smelt- 
ers in combination with the secondary smelter caused 
a high lead poisoning risk for area residents. The au- 
thors recommend that residents stop the backyard 
smelting operations, and that efforts be made to 
reduce exposure through hazard abatement, educa- 
tion, and establishment of clean play areas for chil- 
dren. 
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A predictive aerosol deposition model, which has been 
validated by comparison with experimental data from 
adult test subjects, is used to study particle deposition 
patterns within the developing human lung. Here, an 
age-dependent lung morphology is presented in which 
the growth of bronchial airway dimensions is described 
by the measurements of Phalen et al. (1985), and the 
number and sizes of pulmonary airways are derived 
from Dunnill (1962). Total tracheobronchial, and pul- 
monary deposition fractions are calculated for different 
breathing patterns, from sedentary to maximal activity, 
and particle sizes, ranging over three orders of magni- 
tude. The influences of human subject age and physi- 
cal activity levels upon regional aerosol deposition 
within the developing lung are complex; systematic 
patterns, however, can be identified which are consist- 
ent with the effects of linear airway dimensions and 
particle flow characteristics upon effective particle 
deposition mechanisms. 
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Histamine and Methacholine Aerosol Bronchial 
Challenge in Awake Guinea Pigs. 

Journal article. 

M. J. Wiester, J. S. Tepper, M. F. Weber, and M. G. 
Menache. c1990, 9p EPA/600/J-90/126 
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Cardiopulmonary responses to histamine and metha- 
choline bronchochallenge were examined and com- 
pared in unanesthetized spontaneously breathing 
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guinea pigs. All animals had surgically implanted intra- 
pleural catheters and some had arterial or right heart 
catheters as well. Animals were placed in plethysmo- 
graphs, and exposed to ascending doses of aerosol- 
ized agonists. The provocative dose, i.e. the dose that 
caused a clear bronchospastic response, was defined 
as the concentration that increased intrapleural pres- 
sure to at least 20 cm H20. Results showed that bron- 
chospasm was further characterized by decreases in 
dynamic lung compliance and arterial PO2 and an in- 
crease in airway resistance. The accumulation of 
trapped gas in the lung after challenge, measured in 
the excised collapsed lung, correlated with the in- 
crease in intrapleural pressure and with the fall in lun 
compliance. Male guinea pigs between 3 and 1 
weeks of age did not vary in sensitivity to histamine. 
Methacholine and histamine were equipotent and pro- 
duced similar responses. Tachyphylaxis was not dem- 
onstrated for either compound. In addition, the provoc- 
ative dose for the drugs remained stable on a day to 
day basis. These results offer insight into the nature of 
the bronchospastic response in guinea pigs and pro- 
vide new data on response methacholine. (Copyright 
(c) 1990 by The American Society for Pharmacology 
and Experimental Therapeutics.) 
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The biological effectiveness of radiations depends on 
the spatial pattern of ionizations and excitations pro- 
duced by the charged particle tracks involved. loniza- 
tions produced by both the primary ion and by energet- 
ic delta rays may contribute to the production of bio- 
logically relevant damage and to the concentration of 
damage which may effect the probability of repair. Al- 
though average energy concentration (dose) can be 
calculated using homogenous track models, the 
energy is actually concentrated in small volumes con- 
taining segments of the ion and delta ray tracks. These 
local concentrations are studied experimentally using 
low pressure proportional counters, and theoretically, 
using Monte Carlo methods. 22 refs., 11 figs. 
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The purpose of this document is to discuss experimen- 
tal methods that can be applied to evaluate the rate at 
which an actinide material is likely to dissolve in biolog- 
ical fluids. Criteria are recommended for the design 
and conduct of meaningful experimental procedures to 
sample a representative size fraction of the source 
material, to measure the rate of radionuclide dissolu- 
tion, and to apply the results to assign the material to 
an appropriate ICRP Publication-30 lung retention 
class (or mixture of classes). 26 refs., 3 figs., 3 tabs. 
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Certain sitewide radiation protection services operated 
by Pacific Northwest Laboratory for the US Depart- 
ment of Energy-Richland Operations office and Han- 
ford contractor are documented in this annual report 
on these services provided during calendar year 1989. 
These activities include internal dosimetry, in vivo 
measurements, external dosimetry, instrument calibra- 
tion and evaluation, radiation source calibration, and 
radiological records keeping. In each case the routine 
program, program changes, associated tasks, investi- 
gations, and studies, as well as related publications, 
presentations, and other professional activities are dis- 
cussed as applicable. 26 refs., 19 figs., 18 tabs. 
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The central objective of this research is to provide de- 
tailed data on airway structure necessary for estima- 
tion of the health risks associates with human expo- 
sures to randon and radon progeny. This is being done 
by morphometric and serial section analysis of the dis- 
tribution of different cell types and mucous lining 
layer(s) in the lungs of rats and man from trachea to 
the terminal bronchiole. Obtaining the proposed data 
has required the development of new quantitative mor- 
phometric methods to determine relevant distributions 
of structural characteristics of cells and mucous lining 
layer(s) in the airways of the lungs. For instance, the 
nucleus is the most sensitive sores target for radon 
exposures. In the proposed study the depth of the nu- 
cleus for each of the various cell types in large and 
small airways has been determined. 3 figs., 8 tabs. 
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Inner-shell ionization and the subsequent x-ray and 
Auger-electron cascades resulting from the filling of 
inner-shell vacancies play important roles in radiation 
biology. Radioisotopes, such as (sup 125)lI, that form 
inner-shell vacancies by electron capture and internal 
conversion processes, are found to be particularly ef- 
fective in producing biological damage. Because of the 
short range of Auger electrons emitted in the filling of 
inner-shell vacancies the degree of biological re- 
sponse is strongly dependent of the position of the ra- 
dionuclide relative to the sensitive elements of the cell. 
The actual type and amount of damage produced by 
the filling of an inner-shell vacancy depends on the po- 
sition of the excited atom in the cell, the energy and 
number of Auger electrons emitted following inner- 
shell ionization, and the chemical environment sur- 
rounding the Auger emitter. Examples of the effects of 
variations in these parameters on the subsequeni 
chemical and biological response are discussed in this 
report with emphasis on studies of the incorporation of 
(sup 125)I in mammalian cell systems. 16 refs., 6 figs. 
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The International Commission On Radiological Protec- 
tion (ICRP) is currently undertaking a number of efforts 
leading to a revision of its basic recommendations on 
radiation protection. These efforts include reviews and 
reassessment of its system of dose limitation as well 
as the values of primary limits. ICRP Committee 2 is 
preparing for a possible revision of secondary limits, 
which will include the annual limits on intake (ALI). To 
support this work, a task group on human respiratory 
dosimetric models was appointed to review the current 
lung dosimetry model and, if needed, propose a re- 
vised model. purpose of a dosimetric model of the 
human respiratory tract is to provide a qualitative and 
quantitative understanding of the respiratory tract 4 hn 
route for the entry of radionuclides into the body. T 
is a fundamental requirement for calculating oes 
equivalents for respiratory tract tissues using informa- 
tion about exposures to airborne radionuclides or from 
bioassay data. A model that includes a description of 
the clearance of ited radionuclides from the res- 
piratory tract and transfer to circulating blood is also 
necessary to calculate dose equivalents to other body 
organs and tissues in which the radionuclides may be 
deposited. 2 refs., 2 figs., 2 tabs. 
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Extremely-low-frequency (ELF) electromagnetic fields 
arise from a variety of sources including power distri- 
bution networks, public transportation systems, electri- 
cal appliances and motors, electrically heated beds 
and blankets, etc. In fact, in an industrialized society, 
people and animals are bathed in complex milieu of 
elevated ey fields. The ways in which ex- 
posure to these ELF electric and magnetic fields may 
affect biological systems are not obvious. lonizing radi- 
ation can interact with neutral molecules to form 
chemically reactive radical or ionic species; however, 
ELF radiation transfers energy to tissues at a level 
lower than is already present in the form of thermal 
energy. ELF electromagnetic fields, nonetheless, 
appear to interact with tissue, and in particular with 
neural tissue in some whole-animal and cellular sys- 
tems. This paper evaluates possible interactions be- 
tween the contemporary electromagnetic environment 
and living organisms, and whether such influences are 
temporary or long lasting, beneficial or harmful. In 
Studies on electric and magnetic fields, a broad range 
of opoure levels has been employed from a few 
volts/meter to more than 100 kV/m, and from 0.01 to 
30 millitessla. A equally wide span ‘of biological end- 
points have been evaluated for possible response to 
ELF fields. 26 refs., 1 fig., 1 tab. 
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On December 20, 1989, the Secretary of Energy di- 
rected the Assistant Secretary for Environment, Safety 
and Health to undertake a review of the recently re- 
leased National Research Council report titled Health 
Effects of Exposure to Low Levels of lonizing Radi- 
ation --- BEIR V. This final report represents the Office 
of Health’s response to that directive. The recommen- 
dations contained in the final report were approved by 
the Secretary of Energy on July 30, 1990. The effective 
implementation of these recommendations should 
— in continuing reductions in Department of 

‘gy (DOE) collective and individual radiation expo- 
wee ike final report includes the results of a survey 


that was performed to estimate potential cost and en- 
gineering impacts that would be associated with a re- 
duction in the occupational radiation dose limits. Al- 
though the survey was performed primarily for DOE in- 
ternal review and decision-making, it is hoped that 
these cost estimates will prove useful to other organi- 

zations with the implementation of radiation 
protection standards. It should be recognized that the 
survey results represent rough estimates from the 
DOE complex; potential sources of error associated 
with these estimates are described in the final report. 
16 refs., 5 figs., 7 tabs. 
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This document describes the Child Development 
Center/Partnership School and its unique relationship 
to the Pinellas Plant. The school and its operation are 
described in detail, along with the administrative and 
engineering controls in place to ensure the safety of 
the facility. Special emphasis is placed on the analyses 
of potential risks to school operations and personnel 
which may be posed by their close proximity to the 
plant. A recent Safety Systems Management Assay 
(SSMA) was used as a guide in describing both routine 
operations and potential credible accident scenarios at 
the Pinellas Plant site. The Safety Assessment con- 
cluded that, although potential accidents at the Pinel- 
las Plant could result in injury to personnel on the 
school site, the low probability of these incidents would 
make operation of the school an acceptable risk: The 
risks associated with routine operations at the plant 
are similar to those encountered at a large-scale elec- 
tronics peg pnt) aay Numerous safeguards are 
in place to limit the effects of any credible accident on 
be Pinellas Plant and school site. 32 refs., 18 figs., 33 
S. 


104,359 

DE90017140/GAR PC A01/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Recent Pacific Northwest Laborat 7 beagle and 
rodent studies. Methods and results. 

E. S. Gilbert, J. F. Park, F. C. Cross, and G. E. 
Dagle. Jul 90, 5p PNL-SA-18380, CONF-9007165-1 
Contract ACO6-76RL01830 

American statistical association (ASA) conference on 
radiation and health, Copper Mountain, CO (USA), 8- 
13 Jul 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


— ses based on data from two experimental studies 

lucted at Pacific Northwest Laboratory will be pre- 
sorted. The first is a lifespan study of beagle dogs ex- 
posed to inhaled plutonium. The objectives of this 
study are, first, to determine the biological effects in 
dogs of inhaled plutonium at various dose levels, and, 
second, to obtain dose-effect relationship data that 
can be used to estimate the risk of these effects in 
humans. In this study, eighteen-month-old beagle 
dogs were exposed through inhalation to six different 
levels and three different types of plutonium. The 
lowest level corr: to the maximum permissible 
level for a plutonium worker, while the highest level is a 
level at which radiation pneumonitis is likely to cause 
early death. (sup 239)PuO(sub 2) was chosen because 
it is the form of plutonium to which people working in 
nuclear fuel processing and storage industries are 
likely to be exposed. (sup 238)PuO(sub 2) and (sup 
239)Pu(NO(sub mp yee were chosen because they 
result in differen pos 9 and temporal distribution of 
radiation dose, thus can provide information on 
the influence of these factors on risk. The second ex- 
periment is a lifespan study of rodents e 
through inhalation to radon and radon progeny. For the 
rodent experiments to be considered in this presenta- 
tion, exposures were initiated at about 90 days of age 
at rates of 5, 50, and 500 WLM per week. Cumulative 
exposure levels were 320, 640, 1280, 2560, and 5120 
WLM for animals exposed at 50 and 500 WLM per 
week, and 320 WLM for animals exposed at 5 WLM 
per week. 7 refs. 
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(ELE) electromagnetic fields exposed 
in pole e: hys ye om life. By definition ELF refers 
to the range of field frequencies 
below 300 Hz, which includes the power transmission 

distribution jes used the 


com i 
fields and their interactions with humans and other 
living organisms as well as their biological effects. 
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Comeau studies of workers who have been ex- 
posed to radiation provide a direct assessment of low- 
level radiation risks, and “= serve as a check on esti- 
mates obtained 


Great Britain, and Canada are 
current risk estimates are correct, 
very low power for detecting risks, but can be used to 
provide useful upper limits on risks. If our current risk 
estimates are too low, the studies are adequate to 
detect large departures from these estimates. A broad 
assessment based on the totality of evidence from all 
occupational studies is desirable, and such 
an assessment can be best accomplished by analyz- 
ing combined data from all studies. Plans for interna- 
tional combined analyses are underway, and com- 
bined analyses on a national scale are also being con- 
ducted. In the US, results based on combined data on 
male workers at the Hanford Site, Oak Ridge National 
Laboratory (ORNL), and Rocky Flats Weapons Plant 
have been published, and are used in this presentation 
to illustrate the application of various statistical proce- 
dures. 6 refs. 
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The International Commission on Radiation Protection 
(ICRP) has recommended that plutonium oxide be 
ignated an inhalation class Y material, pay 
that a 500-day clearance half-time from the lu 
adequate for radiation protection purposes. B. Ans 
extensive data obtained from one particular inhalation 
case (referred to here as HAN-1), and supported by 
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somewhat less detailed data in nine other cases, an 
argument has been put forth that substantially lo 
clearance half-times may not be uncommon for 
oxide. This has led to the tentative identification of a 

“super class Y” form of Pu which has been factored 
into worker eet programs at the US Department 
of Energy’s Hanford Site. In addition, the United States 
Transuranium Registry autopsy work has indicted evi- 
dence to support the super class Y case. The particu- 
lar case described in this paper was the key case 
which caused the Hanford internal dosimetry staff to 
seriously consider super class Y material. This paper 
includes data from long-term follow up monitoring as 
well as early data for calculating intakes for compari- 
sons with secondary limits. 13 refs, 2 figs., 1 tab. 
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A method using principles of microdosimetry was de- 
veloped for calculating the dose and hit probability to 
cells and cell nuclei irradiated in vitro by alpha parti- 
cles. Three different geometries are currently used to 
irradiate cells: a mixture of cells and alpha-emitting 
sources in a culture medium, a gas-flow system with 
cells growing on a thin Mylar layer over a gaseous 
alpha source, and a planar alpha disc source beneath 
a thin Mylar layer on which cells are grown in a nutrient 
medium. Based on the experimental design, the 
source-target geometry of the alpha source distribu- 
tion relative to the cells or cell nuclei can be estab- 
lished as a frequency distribution of particle track 
lengths. We then calculate, in addition to the absorbed 
dose (mean specific energy), the probability density in 
specific energy, and the probabilities that cells or 
nuclei are missed, hit once, hit twice, (hor ellipsis), or hit 
n times, and the average number of alpha hits to the 
targets. This additional dosimetric information im- 
proves our interpretation of experimental data. An ex- 
ample of applying microdosimetry to analyze micronu- 
clei induction by alpha particles is presented. This ap- 
proach to alpha-particle microdosimetry is adaptable 
to any experimental design for in vitro cell irradiation by 
— and daughters or other alpha sources. 4 figs., 5 
tabs. 
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This report analyzes the radiological health effects, 
and, to a lesser extent, the economic impacts of trans- 
porting contact-handled transuranic (CH-TRU) waste 
from 10 generator sites in the USA to the Waste Isola- 
tion Pilot Plant (WIPP). The effects of beg ak 
remote-handled transuranic (RH-TRU) waste to WIP 
are not addressed because the US Department of 
Energy (DOE) does not have plans to ship this type of 
waste during the Test Phase. The intent of this report 
is to place into perspective the risk of radiation from 
both “incident free” exposure, and exposures result- 
ing from a release of radioactivity from a TRUPACT-II 
container(s) as a result of a highway accident. Only the 
routes identified in the Supplemental Stipulated Agree- 
ment (SSA) between the state of New Mexico and 
DOE (1982) were analyzed for this report. An adequate 
database to compare the alternate routes with SSA 
routes was not available for this analysis. 17 refs., 3 
figs., 15 tabs. 
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This paper describes a method for the determination 
of gross 28 alpha activity (actinides) in urine. The method 
presents the advantage of being a relatively cheap, 
simple multipurpose analytical procedure. It consists 
of the coprecipitation of actinides as Fe/Ca phos- 
phates and hydroxides, the purification as iron phos- 
phate and the preparation of a LaF3 source; alpha 
spectrometry is then carried out without any electro- 
plating procedure. In performance tests, the average 
recoveries of the method for actinides (except urani- 
um) were about 83.8 plus/minus 8-1%. With a count- 
ing time of 1440 min anda ree | efficiency of 38%, 
the detection limit resulted 0.25 mBq/I (6.8 fCi/I). The 
Lrop alpha activity in urine blanks ranged from 0.35 to 
80 mBq/I (9.4 to 22 fCi/1). 
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In response to a request from the U.S. Army Corps of 
Engineers (SIC-9711), Seattle, Washington, an investi- 
gation was made of possible hazardous working condi- 
tions for lock personnel at two facilities, Chittenden 
Locks in Seattle and the Ice Harbor Lock and Dam 
near Pasco. Specific concern was voiced over possi- 
ble exposure to microwave radiation from marine radar 
systems on water craft passing through the locks. 
Radar equipment was often left on, even though it was 
not needed in the locks. Approximately 100,000 com- 
mercial and pleasure vessels navigated Chittenden 
Locks annually. At Ice Harbor Lock and Dam the 
volume of vessels was much less, but the same type of 
marine radar systems were in place. Many of the 
pleasure boats either turned off their marine radar sys- 
tems or put them into standby as they entered the 
locks. They were requested to turn them back on for 
the study. The author concludes that electric and mag- 
netic field intensities measured did not represent a 
health hazard to lock personnel. The author recom- 
mends that signs be posted at the locks to remind in- 
coming craft to turn off their marine radar systems and 
that commercially available radar detector systems be 
installed to monitor any nonadherence to the recom- 
mendation. 
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Health Hazard Evaluation Report HETA 83-144- 
2001, Feed Materials Production Center (Westing- 
house Materials Company of Ohio), Fernald, Ohio. 
J. M. Boiano, C. E. Moss, and G. A. Burr. Dec 89, 
93p HETA-83-144-2001 


In response to a request from District 34, International 
Association of Machinists, an evaluation was made of 
possible health problems arising among employees at 
the Feed Materials Production Center (SIC-2819), Fer- 
nald, Ohio. The company was a large scale integrated 
uranium (7440611) metals production facility which 
converted a variety of chemical forms of depleted or 
slightly enriched uranium into uranium metal. Approxi- 
mately 850 workers were employed at the time of this 
study. A cross sectional study was made of the work- 
ers which included evaluations for evidence of lung 
and kidney disease attributable to uranium exposure. 
The ratio of the 1 second forced expiratory volume to 
the forced vital capacity was associated with a job his- 
tory derived uranium exposure index: Shortness of 
breath was associated with a self reported history of 
uranium exposure incidents. Measurements were 
taken of surface alpha particle radiation contamination 
at approximately 50 worksites in the facility. In all but 
one case the levels of contamination exceeded the 
recommended allowable limits. Air samples indicated 


nitrogen-dioxide (10102440) was the only chemical air 
contaminant which exceeded current criteria. The au- 
thors conclude that a potential health hazard existed 
due to high levels of surface alpha particle contamina- 
tion. The authors recommend specific measures to 
lower worker exposures. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Usefulness of Heart Measures in Flight Simulation. 
R. L. Harris, G. A. Bonadies, and J. R. Comstock. 
Mar 90, 6p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 353-359. 


The results of three studies performed at the NASA 
Langley Research Center are presented to indicate 
the areas in which heart measures are useful for de- 
tecting differences in the workload state of subjects. 
Tasks that involve the arousal of the sympathetic nerv- 
ous system, such as landing approaches, were excel- 
lent candidates for the use of average heart-rate and/ 
or the increase in heart-rate during a task. The latter of 
these two measures was the better parameter be- 
cause it removed the effects of diurnal variations in 
heart-rate and some of the intersubject variability. 
Tasks which differ in the amount of mental resources 
required are excellent candidates for heart-rate varia- 
bility measures. Heart-rate variability measures based 
upon power spectral density techniques were respon- 
sive to the changing task demands of landing ap- 
proach tasks, approach guidance options, and 2 
versus 20 second interstimulus-intervals of a monitor- 
ing task. Heart-rate variability measures were especial- 
ly sensitive to time-on-task when the task was charac- 
terized by minimal novelty, complexity, and uncertainty 
(i.e., heart-rate variability increases as a function of the 
subjects boredom). 
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Effects of Microgravity on Rat Muscle. 
D. A. Riley. Feb 90, 5p 
In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 45-49 
(See N90-26452 20-51). 


It is well known that humans exposed to long term spa- 
ceflight experience undesirable ig tape muscle 
weakness and increased fatigability. This problem has 
prompted the implementation of inflight exercise pro- 
grams because most investigators believe that the 
major cause of diminished muscle performance is a 
combination of disuse and decreased workload. In- 
flight exercise has improved muscle health, but deficits 
have persisted, indicating that either the regimens uti- 
lized were suboptimal or there existed additional debili- 
tating factors which were not remedied by exercise. 
Clarification of this question requires an improved un- 
derstanding of the cellular and molecular basis of spa- 
ceflight-induced muscle deterioration. To this end, 
multiple investigations have been performed on the 
muscles from rats orbited 5 to 22 days in Cosmos bio- 
satellites and Spacelab-3 (2,4,5,8,10 to 14,16,18,19,21 
to 23,25,27,28). The eight Cosmos 1887 investigations 
examined the structural and biochemical changes in 
skeletal and cardiac muscles of rats exposed to micro- 
gravity for 12.5 days and returned to terrestrial gravity 
2.3 days before tissues were collected. Even t! 
interpretation of these results was complicated by 
combination of inflight and postflight induced alter- 
ations, the consensus is that there is marked hetero- 
geneity in both degree and type of responses from the 
whole muscle level down to the molecular level. Col- 
lectively, the muscle investigations of Cosmos 1887 
clearly illustrate the wide diversity of muscle tissue re- 
sponses to spaceflight. Judging from the summary 
report of this mission, heterogeneity of responses is 
not unique to muscle tissue. Elucidating the mecha- 
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nism underlying this heterogeneity holds the key to ex- 
— adaptation of the organism to prolonged spa- 
ceflight. 
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Gutte Univ., New York. School of Oral and Dental 
rgery. 
Effects of Microgravity on Rat Bone, Cartilage and 
Connective Tissues. 


Ss. . Feb 90, 6p 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 51-56 
(See N90-26452 20-51). 


The response to hypogravity by the skeletal system 
was originally thought to be the result of a reduction in 
weight ing. Thus a reduced rate of new bone for- 
mation in the weight-bearing bones was accepted, 
when found, as an obvious result of hypogravity. How- 
ever, data on non-weight-bearing tissues have begun 
to show that other physiological changes can be ex- 
pected to occur to animals during spaceflight. This 
overview of the Cosmos 1887 data discusses these 
results as they pertain to individual bones or tissues 
because the response seems to depend on the archi- 
tecture and metabolism of each tissue under study. 
Various effects were seen in different tissues from the 
rats flown on Cosmos 1887. The femur showed a re- 
duced bone mineral content but only in the central 
region of the diaphysis. This same region in the tibia 
showed changes in the vascularity of bone as well as 
some osteocytic cell death. The humerus demonstrat- 
ed reduced morphometric characteristics plus a de- 
crease in mechanical stiffness. Bone mineral crystals 
did not mature normally as a result of flight, suggesting 
a defect in the matrix mineralization process. Note that 
these changes relate directly to the matrix portion of 
the bone or some function of bone which slowly re- 
sponds to changes in the environment. However, most 
cellular functions of bone are rapid responders. The 
stimulation of osteoblast precursor cells, the osteob- 
last function in pe a synthesis, a change in the pro- 
liferation rate of cells in the epiphyseal growth plate, 
the synthesis and secretion of osteocalcin, and the 
movement of water into or out of tissues, are all proc- 
esses which respond to environmental change. These 
rapidly responding events produced results from 
Cosmos 1887 which were frequently quite different 
from previous space flight data. 
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03) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
ee K-6-01. Distribution and Biochemistry 
of Mineral and Matrix in the Femurs of Rats. 
S. Arnaud, G. Mechanic, P. Buckendahl, T. Bromage, 
and A. Boyde. Feb 90, 22p 
In Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 63-84. 


Previous analyses of the composition of mineral and 
matrix in the bone of young rats following space flight 
has revealed deficits in calcium, phosphorus, and os- 
teocalcin, a a = without an asso- 
ciated decrease in collagen. To characterize the loca- 
tion and nature of this mineralization defect in a weight 
bearing long bone, the femur, researchers attempted 
to relate the spatial distribution of mineral in situ in the 
proximal, central and distal thirds of the femoral dia- 
physis to the biochemical composition of bone from 
the same area. Biochemical analyses revealed lower 
concentrations of calcium, phosphorus and osteocal- 
cin but not collagen only in the central third of the dia- 
physis of the flight animals (F) compared to synchro- 
nous controls (S). Collagen concentration was re- 
duced only in the proximal third of the diaphysis, where 
all 3 crosslinks, expressed as nM/mol collagen were 
higher in F than S. A new technique, x ray microtomo- 
graphy, with a resolution of 26 microns, was used to 
obtain semi-quantitative data on mineral distribution in 
reconstructed sections of wet whole bone. To improve 
the resolution of the mineral density distribution, 
images of the surfaces of cut sections were analyzed 
by backscattered electrons in a scanning electron mi- 
croscope (BSE). There was good agreement between 
the results of the two stereochemical techniques 
which revealed distinct patterns of mineralization in 
transverse and longitudinal directions of the diaphysis. 
The novel methodology developed for this flight exper- 


iment shows considerable promise in elucidating the 
biochemical nature of what appear to be regional alter- 
ations in the mineralization of long bones of animals 
exposed to spaceflight. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
E 6-02. Biomedical, Biochemical and 

Alterations of Muscle and Dense, 
Fibrous Connective Tissues During 14 Days of 
Spaceflight. 
A. Vailas, R. Zernicke, R. Grindeland, and A. 
Kaplanski. Feb 90, 28p 


iments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 85-112. 


Findings on the connective tissue response to short- 
term space flight (12 days) are discussed. i 7 
data r ing the biochemical, biomechanical and 
morphological characteristics of selected connective 
tissues (humerus, vertebral body, tendon and skeletal 
muscle) of growing rats is given. Results are given 
concerning the humerus cortical bone, the vertebral 
bone, nutritional effects on bone biomechanical prop- 
erties, and soft tense fiber connective tissue response. 
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clear Volume Analysis of Osteoblast Hist 
in Periodontal Ligament Cells; Part 4: Interverte- 
bral Disc Swelling Pressure Associated with Micro- 


ravity. 
z Holton, A. Hargens, M. Gonsalves, D. Berretta, 
and S. Doty. Feb 90, 34p 
In Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 113-149. 


Bone area, bone electrophysiology, bone vascularity, 
osteoblast morphology, and osteoblast histogenesis 
were studied in rats associated with Cosmos 1887. 
The results suggest that the synchronous animals 
were the only group with a significantly larger bone 
area than the basal group, that the bone electrical po- 
tential was more negative in flight than in the synchro- 
nous rats, that the endosteal osteoblasts from flight 
rats had greater numbers of transitional Golgi vesicles 
but no difference in the large Golgi saccules or the al- 
kaline phosphatase activity, that the perioteal vascula- 
ture in the shaft of flight rats often showed very dense 
intraluminal deposits with adjacent degenerating os- 
teocytes as well as lipid accumulations within the 
lumen of the vessels and sometimes degeneration of 
the vascular wall (this change was not present in the 
metaphyseal region of flight animals), and that the pro- 
genitor cells decreased in flight rats while the preos- 
teoblasts increased compared to controls. Many of the 
results suggest that the animals were beginning to re- 
cover from the effects of spaceflight during the two 
day interval between landing and euthanasia; flight ef- 
fects, such as the vascular changes, did not appear to 
recover. 
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A03) 
Experiment K-6-04. Trace Element Balance in Rats 
During Spaceflight. 
C. E. in, P. Patterson-Buckendahi, G. Durnova, 
and A. Kaplansky. Feb 90, 5p 
In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 151- 


Exposure to microgravity causes alterations in the 
skeletal and mineral homeostatic systems. Little is 
known about the effects of flight in an older skeleton; 
limited data suggest that bone resorption is increased 
after 5 days but no data are available about other met- 
abolic effects. The response of a more slowly-growing 
skeleton to microgravity may be different than that of a 
you animal, similar to the different responses seen 
in adolescents and adult humans to immobilization. 


104,376 
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This experiment was designed to investigate changes 
occurring in skeletal and mineral homeostatis in these 
older rats flown for two weeks in space. We may 
expect that the two portions of the rat vertebra, the 
vertebral body and the posterior elements, will show 
different responses to spaceflight. The results of the 
analyses from this study confirm major differences be- 
tween portions of the vertebra. The posterior bone is 
more highly mineralized, evidenced by increased con- 
centration (per unit weight of bone) of calcium (5 per- 
cent), phosphorus (6 percent) and osteocalcin (37 per- 
cent), similar to the differences seen between proximal 
and mid humerus in previous studies. The major in- 
crease in osteocalcin content indicates the presence 
of mature, low-turnover bone. The difference between 
flight and control animals were minimal in these older, 
pment oes rats. Mass of whole vertebrae in- 
crea 6.2 percent in synchronous rats compared to 
less than 2 percent in flight rats over the 16 days when 
compared to basal controls, suggesting a decreased 
rate of bone growth in flight. Compared to young rats in 
which vertebral mass increased over 40 percent in 10 
days in controls and 20 percent in flight rats, this may 
be a clear indication that even in the older skeleton 
bone growth will slow in microgravity. 
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Texas Univ. Medical Branch at Galveston. Dept. of 
Surgery. 
Experiment K-6-05. The Maturaton of Bone and 
Dentin Matrices in Rats Flown on Cosmos 1887. 
D. Simmons, M. Grynpas, G. Rosenberg, and G. 
Durnova. Feb 90, 12) 
In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 157- 
168 (See N90-26452 20-51). 


The chemistry, hydroxyapatite crystal size, and matu- 
ration of the bone and dentin is characterized in rats 
exposed to microgravity for 12.5d in a Soviet Biosatel- 
lite (Cosmos-1887). Calvarial and vertebral bone ash 
was subnormal, but contained a normal percent com- 
position of Ca, P, and Mg. These tissues varied from 
the norm by having lower Ca/P and higher Ca/Mg 
ratios than any of their age-matched controls (Vivarium 
and Synchronous Groups). Gradient density analyses 
(calvaria) indicated a strong shift to the lower sp.gr. 
fractions which was commensurate with impaired rates 
of matrix-mineral maturation. X-ray diffraction data 
were confirmatory. Bone hydroxyapatite crystal growth 
in Flight rats was preferentially altered in a way to 
reduce the dimension of their C-axis. Flight rat dentin 
was normal with respect to age-matched control Ca, P, 
Mg, and Zn concentrations and their Ca/P and Ca/Mg 
ratios. These observations affirm the concept that mi- 
crogravity adversely affects the maturation of newly 
formed matrix and mineral moieties in bone. 
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Rats. 


P. J. Duke, D. Montufar-Solis, and G. Durnova. Feb 
90, 14p 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 169- 


Light and electron microscopy studies were carried out 
on decalcified tibial epiphyseal plates of rats flown 
aboard Cosmos 1887 (12.5d flight plus 53.5h recov- 
ery). Analysis of variance showed that the proliferative 
zone of flight animals was significantly higher than that 
of synchronous controls, while the hypertrophic/calci- 
fication zone was significantly reduced. Flight animals 
had more cells than synchronous controls in the prolif- 
erative zone, and less in the hypertrophic/calcification 
region. The tatal number of cells, however, was signifi- 
cantly higher in flight animals. No differences were 
found for perimeter or shape factor of growth plates, 
but area was significantly lower in flight animals in 
comparison to synchronous controls. Collagen fibrils in 
flight animals were shorter and wider than in synchro- 
nous controls. The time required for a cell to cycle 
through the growth plate is 2 to 3 days, so most of the 
cells and matrix present were formed after the animals 
had returned to 1 g, and probably represent stages of 
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recovery from microgravity exposure, which in itself is 
an interesting question. 
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California Univ., Los Angeles. 

Experiment K-6-07. Metabolic and Morphologic 
Properties of Muscle Fibers after Spaceflight. 

R. Edgerton, B. Miu, T. P. Martin, R. Roy, and J. 
Marini. Feb 90, 23p 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 183- 
205. 


The present study demonstrates that the general ca- 
pability of skeletal muscle to maintain its proteins de- 
creases rapidly in response to space flight. The 
present findings suggest further that the magnitude of 
enzymatic and cell volumes changes in response to 
space flight depend on several factors including the 
muscle and its fiber type composition. It appears that 
in order to associate physiological relevance to the ob- 
served enzymatic changes, cell volume should be con- 
sidered also. Although it remains unclear as to the 
stimulus, or lack of stimulus, that triggers the rapid 
changes in muscle proteins in response to space flight, 
ground-based models of muscle atrophy suggest that 
the reduction in mechanical loading of muscle may be 
more important than the total amount of activation 
over a 24-hr period. 
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Experiment K-6-08. Biochemical and Histochemi- 
cal Observations of Vastus Medialis. 

X. J. Musacchia, J. M. Steffen, R. D. Fell, and V. S. 
Oganov. Feb 90, 8p 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 207- 
214 (See N90-26452 20-51). 


Muscles of the hindlimb in the rat have been used to 
demonstrate the effects of unloading in weightless- 
ness and in animal models used to mimic weightless- 
ness. The vastus medialis (VM) is discussed here. 
Samples were obtained from rats exposed to weight- 
lessness for 12 days in Cosmos 1887 (Experiment K-6- 
08, coordinated by Dr. V.S. Oganov). The principal ob- 
jective of this study was to ascertain if the vastus me- 
dialis responded to 12 days of microgravity exposure. 
The loss in muscle mass is greatest, -43 percent, when 
comparing F vs B, and least, -13 percent, when com- 
paring F vs. V. Taken at face value these differences 
may be misleading. Due to the variability of the muscle 
weight in the basal group, these muscle mass losses 
may be exaggerated. In terms of percent water, there 
were no differences between the flight and the control 
groups. In spite of the limited sample, researchers con- 
clude that muscle mass changes in the VM are not sig- 
nificant. Although some of the morphological param- 
eters suggest a small degree of atrophy in the vastus 
medialis, the biochemical analyses (protein, RNA and 
DNA) suggest that these may be minimal and function- 
ally nonsignificant. The relatively similar CS and LDH 
activities of VM from F and various control groups, as 
well as the lack of difference in LPL activity between F 
and S rats, suggests that there is little or no effect on 
the oxidative or glycolytic function of this muscle. 
Since the VM is chiefly a mixed fast twitch muscle, 
these metabolic indices of energy production are rela- 
tively unchanged. The results of VM studies are in 
agreement with previous observations of another type 
ll fast twitch muscle, the EDL, from SL-3 rats which did 
not respond markedly to weightlessness and whole 
body suspension. 
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ees K-6-09. Morphological and Biochemi- 
Investigation of Microgravity-induced Nerve 
and Muscle Breakdown. Part 1: Investigation of 
Nerve and Muscle Breakdown During Spaceflight; 
Part 2: Biochemical Analysis of Edi and Pit Mus- 


cles. 
D. A. Riley, S. Ellis, J. Bain, F. Sedlak, and G. 
Slocum. Feb 90, 45p 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 215- 
261 (See N90-26452 20-51). 


The present findings on rat hindlimb muscles suggest 
that skeletal muscle weakness induced by prolonged 

ceflight can result from a combination of muscle 
fiber atrophy, muscle fiber segmental necrosis, degen- 
eration of motor nerve terminals and destruction of mi- 
crocirculatory vessels. Damage was confined to the 
red adductor longus (AL) and soleus muscles. The 
midbelly region of the AL muscle had more segmental 
necrosis and edema than the ends. Macrophages and 
neutrophils were the major mononucleated cells infil- 
trating and phagocytosing the cellular debris. Toluidine 
blue-positive mast cells were significantly decreased in 
Flight AL muscles compared to controls; this indicated 
that degranulation of mast cells contributed to tissue 
edema. Increased ubiquitination of disrupted myofibrils 
may have promoted myofilament degradation. Overall, 
mitochondria content and SDH activity were normal, 
except for a decrease in the subsarcolemmal region. 
The myofibrillar ATPase activity shifted toward the fast 
type in the Flight AL muscles. Some of the pathological 
changes may have occurred or been exacerbated 
during the 2 day postflight period of readaptation to 
terrestrial gravity. While simple atrophy should be re- 
versible by exercise, restoration of pathological 
changes depends upon complex processes of regen- 
eration by stem cells. Initial signs of muscle and nerve 
fiber regeneration were detected. Even though regen- 
eration proceeds on Earth, the space environment 
may inhibit repair and cause progressive irreversible 
deterioration during long term missions. Muscles ob- 
tained from Flight rats sacrificed immediately (within a 
few hours) after landing are needed to distinguish in- 
flight changes from postflight readaptation. 
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Myofibril Protein Content and Isomyosin Distribu- 
tion in Rodent Skeletal Muscle. 
K. Baldwin, R. Herrick, and V. Oganov. Feb 90, 11p 
In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 263- 


The purpose of this experiment was to investigate the 
effects of 12 days of zero gravity (0G) exposure 
(Cosmos 1887 Biosputnik) on the enzymatic proper- 
ties, protein content, and isomyosin distribution of the 
myofibril fraction of the slow-twitch vastus intermedius 
(Vl) and the fast-twitch vastus lateralis (VL) muscles of 
adult male rats. Measurements were obtained on three 
experimental are (n=5 each group) designated as 
flight-group (FG), vivarium-control (VC), and synchro- 
nous-control (SC). Body weight of the FG was signifi- 
cantly lower than the two control groups (p less than 
0.05). Compared to the two control groups, VI weight 
was lower by 23 percent (p less than 0.10); whereas no 
such reduction was observed for the VL muscle. Myofi- 
bril yields (mg protein/g of muscle) in the Vi were 35 
percent lower in the FG compared to the controls (p 
less than 0.05); whereas, no such pattern was appar- 
ent for the VL muscle. When myofibril yields were ex- 
pressed on a muscle basis (mg/g x muscle weight), 
the loss of myofibril protein was more exaggerated and 
suggests that myofibril protein degradation is an early 
event in the muscle atrophy response to 0G. Analysis 
of myosin isoforms indicated that slow-myosin was the 
primary isoform lost in the calculated radation of 
total myosin. No evidence of loss of the fast isomyo- 
sins was apparent for either muscle following space 
flight. Myofibril ATPase activity of the VI was increased 
in the FG compared to controls, which is consistent 
with the observation of preferential slow-myosin deg- 
radation. These data suggest that muscles containing 
a high percent of slow-twitch fibers undergo greater 
degrees of myofibril protein degradation than do mus- 
cles containing predominantly fast-twitch fibers in re- 
sponse to a relatively short period of OG exposure, and 
the — target appears to be the slow-myosin mol- 
ecule. 
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It is well known that some skeletal muscles atrophy as 
a result of weightlessness (Steffen and Musacchia 
1986) and as a result of hindlimb suspension (Tischler 
et al., 1985, Thomason et al., 1987). Because the con- 
tent of protein is determined by the rates of protein 
synthesis and degradation, a decrease in protein syn- 
thesis rate, or an increase in the protein degradation, 
or changes in both could produce the atrophy. Indeed, 
an increased protein degradation (Tischler et al., 1985) 
and a decreased protein synthesis (Thomason et al., 
1988) have been observed in skeletal muscles of sus- 
pended hindlimbs of rats. Any decrease in protein syn- 
thesis rate could be caused by decreases in mRNA 
concentrations. Such decreases in the concentration 
and content of alpha-actin mRNA and cytochrome c 
mRNA have been noted in skeletal muscles of hind- 
limb suspended rats (Babij and Booth, 1988). From 
these findings researchers hypothesized that alpha- 
actin mRNA and cytochrome c mRNA would decrease 
in the triceps brachia muscle of Cosmos 1887 rats. 
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Experiment K-6-12. Morphometric Studies of Atrial 
or Granules and Hepatocytes. Part 1: Morphome- 
tric Study of the Liver; Part 2: The Atrial Granular 
Accumulations. 

L. M. Kraft, L. C. Keil, and |. A. Popova. Feb 90, 17p 
In Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 279-296. 


The livers of flight, F, rats from the Cosmos 1887 mis- 
sion were markedly paler and heavier than those of the 
synchronous, S, and vivarium, V, controls. In the F 
group, microscopic study revealed extensive hepato- 
cytic intracytoplasmic vacuolization which was moder- 
ate in the S and minimal in the V groups. The vacuoles 
were not sudanophilic and therefore were regarded as 
glycogenic in —. To obtain objective data concern- 
ing the extent of the vacuolization, livers were exam- 
ined by computer assisted morphometry. Measure- 
ments of profile area and perimeter of the hepatocyte 
nuclei and vacuoles were evaluated according to ster- 
ecological principles. Results indicated that the volume 
density of the nuclei was less in the F group than in the 
S(p equal less than 0.0002) and V(p equal less than 
0.001) groups. Mean volume of individual nuclei did 
not differ. Volume density of the vacuoles was greater 
in the F than in the V group (p equal less than 0.02) 
while their mean diameter was less (p equal less than 
0.05). To ascertain the relationship between increase 
in liver weight of the flight animals and the results of 
this study, an assumption was made that the specific 
gravity of the vacuolar contents was similar to the 
other extranuclear components of the hepatocyte. On 
that basis, calculations showed that the elevated va- 
cuolar volume density in the flight group did not cause 
the increased liver weight in those animals, but that the 
non-nuclear, non-vacuolar parenchymal compartment 
did contribute significantly. Factors that may have 
played a causal role in liver weight and vacuolar com- 
partment increases are discussed. 


104,383 


N90-26467/2/GAR 
(Order as N90-26452/4/GAR, PC aa 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Experiment K-6-13. and Biochemi- 
cal Examination of Heart Tissue. Part 1: Effects of 


Rats Flown on Cosmos 1887. 
D. E. Philpott, K. Kato, J. Stevenson, J. Miquel, and 
M. |. Mednieks. Feb 90, 
in Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 297-329. 


The left ventricle of hearts from rats flown on the 
Cosmos 1887 biosatellite for 12.5 days was compared 
to the same tissue of synchronous and vivarium con- 
trol animals maintained in a ground based laboratory. 
The volume density of the mitochondria in the myocar- 
dium of the space-flown animals was statistically less 
(p equal less than 0.01) than that of the synchronous 
or vivarium control rats. Exposure to microgravity re- 
sulted in a certain degree of myocardial neration 
manifested in mitochondrial cha and accumula- 
tion of myeloid bodies. Generalized myofibrillar edema 
was also observed. 


104,384 


N90-26468/0/GAR 
(Order as N90-26452/4/GAR, PC Aa) 


Emory Univ., Atlanta, GA. Dept. of Biochemistry. 
foe ers K-6-14. Hepatic Function in Rats after 
t. 


Spaceflig 

A. Merrill, M. Hoel, E. Wang, D. Jones, and J. 
Hargrove. Feb 90, 13p 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 331- 
343 (See N90-26452 20-51). 


To determine the possible biochemical consequences 
of prolonged weightlessness on liver function, tissue 
samples from rats that had flown aboard Cosmos 1887 
were analyzed for hepatic protein, glycogen and lipids 
as well as the activities of a number of key enzymes 
involved in metabolism of these compounds and xeno- 
biotics. Among the parameters measured, the major 
differences were elevations in the hepatic glycogen 
content and HMG-CoA reductase activities of the rats 
flown on Cosmos 1887, and a decrease in the amount 
of microsomal cytochrome P sub 450 and the activity 
of aniline hydroxylase, a cytochrome P sub 4 
pendent enzyme. Decreases in these two indices of 
the microsomal mixed-function oxidase system indi- 
cated that ceflight may compromise the ability of 
liver to me’ lize drugs and toxins. The higher HMG- 
CoA reductase correlated with elevated levels of 
serum cholestrol. Other changes included somewhat 
higher blood glucose, creatinine, SGOT, and much 
greater alkaline phosphatase and BUN. These results 
| anagem support the earlier observation of changes in 
ese parameters (Merrill et al., Am. J. Physiol. 
252: R2b-R226, 1987). The importance of these alter- 
ations in liver function is not known; however, they 
have the potential to complicate long-term spaceflight. 


104,385 


N90-26469/8/GAR 
(Order as N90-26452/4/GAR, PC — 


) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Experiment K-6-16. Morphological Examination of 
Rat Testes. The Effect of Cosmos 1887 Flight on 
Sperma jal Population and Testosterone 
Level in Rat Testes. 
D. E. Philpott, K. Kato, J. Stevenson, M. Vasques, 
and W. . Feb 90, 19p 
In Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 345-358. 


Testes from rats flown on Cosmos 1887 for twelve and 
a half days were compared to basal control, synchro- 
nous control and vivarium maintained rats. When the 
mean weights of flight testes, normalized for weight/ 
100 gms, were compared to the vivarium controls they 
were 6.7 percent lighter. Although the flight testes 
bo lighter than the synchronous, the difference is 

nificant. Counts of spermatogonial cells from 5 
a is in each group revealed a 4 percent decrease 
in flight compared to vivarium controls. In both cases 
the t-Test significance was less than 0.02. The serum 
testosterone levels of all animals (flight, synchronous 
= vivarium) were significantly below the basal con- 

ols. 


104,386 
N90-26470/6/GAR 
(Order as N90-26452/4/GAR, PC anne 


Colorado State Univ., Fort Collins. 
Experiment K-6-17. Structural Changes and Cell 
Turnover in the Rats Small Intestine Induced by 


R. W. peewner R. Sawyer, and K. V. Smirnov. Feb 


In NASA, Ames Research Center, the US Experiments 
_ on the Soviet Biosatellite Cosmos 1887 p 359- 


ea ee 
that the generalized, whole body ees 
activity associated with microgravity 
space flight as evidenced by negative — bal- 
me and muscle atrophy (N and ee, 
2; Oganov, 1981), as well as inhibited lym; 
proliferation (Bechler and Cogoli, 1986), would be ro 
dent in cells characterized by a rapid rate of turnover. 
As a model, researchers chose to study the turnover of 
mucosal cells lining the jejunum of the small intestine, 
one these cells are among the most rapidly proliferat- 
in the body. Under normal conditions, epithelial 
oo Is that line the small intestine are continually pro- 
duced in the crypts of Lieberkuhn. These cells migrate 
out of the crypts onto intestinal villi, are progressively 
pushed up the villus as new crypt cells are formed, and 
ultimately reach the tip of villi where they are then 
descquamated. In rats, the entire process, from initial 
proliferation in crypts to desquamation, takes approxi- 
mately 2 days (Cairnie et al., 1965; Lipkin, 1973) tn: In this 
study, researchers determined the mitotic index for 
mucosal cells lining the proximal, middle, and distal re- 
gions “ the jejunum in rats from three treatment 
roups ( hronous control, vivarium control and 
he my measured the depth of the crypts of Lieber- 
in and the length of villi present in each of the three 
jejunal regions sampled. 


104,387 
N90-26471/4/GAR 
(Order as N90-26452/4/GAR, PC A22/MF 


National Aeronautics and Space Administration, Mof- 


x, pus 

N. Daunton, F. Damelio, and |. Krasnov. Feb 90, 6p 
In Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 365-370. 


Frontal lobe samples of rat brains fiown aboard 
Cosmos 1887 were processed for the study of muscar- 
inic (cholinergic) and GABA (benzodiazepine) recep- 
tors and for immunocytochemical localization of the 
neurotransmitter gamma-ami ae acid (GABA) 
and glial fibrillary acidic protein (GFAP). Although ra- 
dioactive labeling of both muscarinic cholinergic and 
GABA (benzodiazepine) receptors proved to be suc- 
cessful with the techniques employed, distinct recep- 
tor localization of individual laminae of the frontal neo- 
cortex was not possible since the sampling of the area 
was different in the various groups of animals. In spite 
of efforts made for proper orientation and regional 
identification of laminae, it was found that a densito- 
metric (quantitation of autoradiograms) analysis of the 
tissue did not contribute to the final interpretation of 
the effects of weightlessness on these receptors. As 
to the immunocytochemical studies the use of both 
markers, GFAP and GABA antiserum, confirmed the 
suitability of the techniques for use in frozen material. 
However, similar problems to those encountered in the 
receptor studies prevented an adequate interpretation 
of the effects of micro-G exposure on the localization 
and distribution of GABA and GFAP. This study did, 
however, confirm the feasibility of investigating neuro- 
transmitters and their receptors in future space flight 
experiments. 


104,388 
N90-26472/2/GAR 
(Order as N90-26452/4/GAR, PC A22/MF 


A03) 
San Jose res , CA. ai rae 
Experiment Pineal no in Microgra- 
bg cama ae 10 Rat Gonadal Function. 

lolley, M. R. |. Soliman, F. Kaddis, C. Markley, 

and |. Krasnov. Feb 90, a 
In NASA, Ames Research iter, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 371- 
385. 
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aga and eupeamrete sitipemay tanteen Sioete 
flight and exposure to microgravity has been the 
turbing alteration in calcium metabolism and 


it the spaceflight resulted in a stress response as 
indicated te adrenal hypertrophy, that func- 
tion was com; ised, and the pineal may be 
linked as part of the mechanism the responses 
noted. 
104,389 
N90-26473/0/GAR 


(Order as N90-26452/4/GAR, PC ae 


03) 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Experiment K-6-20. poh y eacaarete it on Pi- 

of Rats. 


Mey Puce Vasopressin 
L. K vans, Re Grindeland, and |. Krasnov. Feb 


sy ay the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 387-392. 


Pituitary levels of oxytocin (OT) and vasopressin (AVP) 
were measured in rats exposed to 12.5 days of space- 
flight (FLT) as well as ground-based controls, one 
group synchronously maintained in flight-type cages 
with similar — schedules (SYN), and one group in 
vivarium cages (VIV). Flight rats had Whur oh less 
(p less than 0.05) pituitary OT and AVP(1.10 pilus or 
minus 0.04 and 1.69 plus or minus 0.07 micron g, n=5) 
than either the SYN(1.60 plus or minus 0.08 and 2.11 
plus or minus 0.04 micron g, n=5) or VIV (1.54 plus or 
minus 0.03 and 2.10 plus or minus 0.09 micron g, n=5) 
control groups, respectively. Because the FLT group 
mean body weight was significantly less (p less than 
0.05) than either control group, the pituitary hormone 
content was also calculated on the basis of posterior 
pituitary protein content. When calculated in this 
manner, pituitary OT in the FLT rats (5.09 plus or minus 
0.15 micron g/mg protein) was significantly less (p less 
than 0.05) than SYN(7.66 pilus or minus 0.39 micron gy 
mg protein) or VIV controls (8.11 plus or minus 0. 
micron g/mg protein). Pituitary AVP was also less in 
the FLT animals (7.80 plus or minus 0.13 micron g/mg 
protein) compared to either SYN(9.84 plus or minus 
0.51, p less than 0.05) or VIV controls (11.01 plus or 
minus 0.76, p less than 0.05). The reduced levels of 
pituitary OT and AVP may have resulted from in- 
creased hormone secretion resulting from the com- 
bined effects of water deprivation and the stress of the 
novel microgravity environment. 


104,390 
N90-26474/8/GAR 
(Order as N90-26452/4/GAR, PC A22/MF 
A03) 
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Maggie, and M. Pusateri. Feb 90, 2 

SA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 393- 
418. 


The individual fibers of any individual muscle vary 
greatly in enzyme composition, a fact which is ob- 
scured when enzyme levels of a whole muscle are 
measured. The purpose of this study was therefore to 
assess the changes due to weightless on the enzyme 
patterns composed by the individual fibers within the 
flight muscles. In spite of the limitation in numbers of 
muscles examined, it is apparent that: (1) that the size 
of individual fibers (i.e., their dry weight) was reduced 
about a third, (2) that this loss in dry mass was accom- 
panied by changes in the eight studied, and 
(3) that these cha were different for the two mus- 
cles, and different for the two enzyme groups. In the 
soleus muscle the absolute amounts of the three en- 


January 15,1991 235 








MEDICINE & BIOLOGY 
Stress Physiology 


zymes of oxidative metabolism decreased about in 

ion to the dry weight loss, so that their concen- 
tration in the atrophic fibers was almost unchanged. In 
contrast, there was little loss among the four enzymes 
of glycogenolysis - glycolysis so that their concentra- 
tions were substantially increased in the atrophic 
fibers. In the TA muscle, these seven enzymes were 
affected in just the opposite direction. There appeared 
to be no absolute loss among the oxidative enzymes, 
whereas the glycogenolytic enzymes were reduced by 
nearly half, so that the concentrations of the first meta- 
bolic group were increased within the atrophic fibers 
and the concentrations of the second group were only 
marginally decreased. The behavior of hexokinase 
was exceptional in that it did not decrease in absolute 
terms in either type of muscle and probably increased 
as much as 50 percent in soleus. Thus, their was a 
large increase in concentration of this enzyme in the 
atrophied fibers of both muscles. Another clear-cut 
finding was the large increase in the range of activities 
of the glycolytic enzymes among individual fibers of TA 
muscles. This was due to the emergence of TA fibers 
with activities for enzymes of this group extending 
down to levels as low as those found in control soleus 
muscles. It would be interesting to know if this repre- 
sents a transition stage, and whether with prolonged 
weightlessness most of the fibers would be trans- 
formed into a low glycogenolytic type. 


104,391 
N90-26475/5/GAR 

(Order as N90-26452/4/GAR, PC a) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Experiment K-6-22. Growth Hormone Regulation, 
Synthesis and Secretion in Microgravity. Part 1: 
Somatotroph al trpelh Part 2: Immunohistoche- 
mical —— alamic Hormones. Part 3: 


Plasma Analysis 

R. Grindeland, Ww. Vale, W. Hymer, P. Sawchenko, 
and M. Vasques. Feb 90, 13p 

In Its the US Experiments Flown on the Soviet Biosat- 
ellite Cosmos 1887 p 419-470. 


The objectives of the 1887 mission were: (1) to deter- 
mine if the results of the SL-3 pituitary gland experi- 
ment (1) were repeatable; and (2) to determine what 
effect a er mission would have on the rat pituitary 
gland gr hormone (GH) system. In the 1887 ex- 
periment two issues were considered especially impor- 
tant. First, it was recognized that cells prepared from 
individual rat pituitary glands should be considered 
separately so that the data from the 5 glands could be 
analyzed in a statistically meaningful way. Second, re- 
sults of the SL-3 flight involving the hollow fiber implant 
and HPLC GH-variant experiments suggested that the 
biological activity of the hormone had in negatively 
affected by fin it. The results of the 1887 experiment 
documented the wisdom of addressing both issues in 
the protocol. Thus, the reduction in secretory capacity 
of flight cells during subsequent extended cell culture 
on Earth was documented statistically, and thereby es- 
tablished the validity of the SL-3 result. The results of 
both flight experiments thus support the contention 
that there is a secretory lesion in pituitary GH cells of 
flight animals. The primary objective of both missions 
was a Clear definition of the effect of spaceflight on the 
GH cell system. There can no longer be any reasona- 
ble doubt that this system is affected in microgravity. 
One explanation for the reason(s) underlying the 
better known effects of spaceflight on organisms, viz. 
changes in bone, muscle and immune systems may 
very well rest with such changes in bGH. In spite of the 
fact that rats in the Cosmos 1887 flight were on Earth 
for two days after flight, the data show that the GH 
system had still not recovered from the effects of flight. 
Many questions remain. One of the more important 
concerns the GRF responsiveness of somatotrophs 
after flight. This will be tested in an upcoming experi- 
ment. 


104,392 
N90-26476/3/GAR 
(Order as N90-26452/4/GAR, PC A22/MF 


A03) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Experiment K-6-23. Effect of Spaceflight on Levels 
and Function of immune Cells. 
A. D. Mandel, G. Sonnenfeld, “— ae G. Taylor, 
and S. R. Wellihausen. Feb 90, 1 
In Its the US Experiments Flown > 4 the Soviet Biosat- 
ellite Cosmos 1887 p 471-480. 
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Two different immunology experiments were per- 
formed on samples received from rats flown on 
Cosmos 1887. In the first experiment, rat bone marrow 
cells were examined in Moscow for their response to 
colony stimulating factor-M. In the second experiment, 
rat spleen and bone marrow cells were stained in 
Moscow with a variety of antibodies directed against 
cell surface antigenic markers. These cells were pre- 
served and shipped to the United States where they 
were subjected to analysis on a flow cytometer. The 
results of the studies indicate that bone marrow cells 
from flown rats showed a decreased response to 
colony stimulating factor than did bone marrow cells 
from control rats. There was a higher percentage of 
spleen cells from flown rats staining positively for pan- 
T-cell, suppressor-T-cell and innate interleukin-2 re- 
ceptor antigens than from control animals. In addition, 
a higher percentage of cells that ed to be part 
of the myelogenous population of bone marrow cells 
from flown rats stained positively for surface immunog- 
lobulin than did equivalent cells from control rats. 


104,393 
N90-26477/1/GAR 
(Order as N90-26452/4/GAR, PC ae 
0 


San Francisco Univ., CA. 

Experiment K-6-24, K-6-25, K-6-26. Radiation Do- 
simetry and metry. 

E. V. Benton, A. Frank, E. R. Benton, V. Dudkin, and 
A. Marennyi. Feb 90, 29p 

Contracts NCC2-521, NAG9-235 

In NASA, Ames Research Center, the US Experiments 
Flown on the Soviet Biosatellite Cosmos 1887 p 483- 
511. 


Radiation experiments flown by the University of San 
Francisco on the Cosmos 1887 spacecraft were de- 
signed to measure the depth dependence of both total 
dose and heavy particle flux, dose and dose equiva- 
lent, down to very thin shielding. Three experiments 
were flown and were located both inside and outside 
the Cosmos 1887 spacecraft. Tissue absorbed dose 
rates of 264 to 0.028 rad d(-1) under erage of 0.013 
to 3.4 g/sq cm of (7)LiF were found outside the space- 
craft and 0.025 rad d(-1) inside. Heavy particle fluxes 
of 3.43 to 1.03 x 10 to the minus 3rd power cm -2 sub s 
-1 sub sr -1 under shielding of 0.195 to 1.33 g/sq cm 
plastic were found outside the spacecraft and 4.25 
times 10 to the minus 4th power cm -2 sub s -1 sub sr - 
1 inside (LET infinity H2O greater than or equal to 4 
keV/micron m). The corresponding heavy particle 
dose equivalent rates outside the spacecraft were 30.8 
to 19.8 mrem d(-1) and 11.4 mrem d(-1) inside. The 
large dose and particle fluxes found at small shielding 
thicknesses emphasize the importance of these and 
future measurements at low shielding, for predicting 
radiation effects on space materials and experiments 
where shielding is minimal and on astronauts during 
EVA. The Cosmos 1887 mission contained a variety of 
international nooo. tel ical investigations to which the 
measurements e high inclination orbit (62 de- 
grees) of this rab provided a radiation environment 
which is seldom available to U.S. investigators. The ra- 
diation measurements will be compared with those of 
other research groups and also with those performed 
on the Shuttle, and will be used to refine computer 
models employed to calculate radiation exposures on 
other spacecraft, including the Space Station. 


104,394 
N90-26478/9/GAR 
(Order as N90-26452/4/GAR, PC A22/MF 


A03) 
San Francisco Univ., CA. 
Experiment K-6-27. Analysis of Radiographs and 
Biosamples from Primate Studies. 
C. Cann, A. Rakhmanov, and V. Karolkov. Feb 90, 


7p 

In NASA, Ames Research Center, the US Experiments 

— on the Soviet Biosatellite Cosmos 1887 p 513- 
9. 


Serial high-contrast radiographs were obtained of both 
arms and the right leg of two flight and four control 
monkeys for the period L-60 to S+16. Longitudinal 
growth of the tibia, radius and ulna was linear over this 
period in the control monkeys. In the flight monkey for 
whom the feeder malfunctioned, there were significant 
decreases in growth of the long bones. There were 
also hypermineralized growth arrest lines produced in 
the distal radial and ulnar metaphyses following re- 
sumption of growth. In the other flight monkey, there 
was a suggestion of decreased long bone growth 
during flight and immediate postflight periods, but this 


recovered by the end of the postflight control experi- 
ment. There was also an increase in intracortical re- 
sorption, indicative of skeletal activation. No major 
changes in cortical thickness or other parameters 
were noted, but modification of the techniques to 
obtain very high quality radiographs in further studies 
should allow subtle changes in these processes to be 
quantified 


104,395 

N90-28324/3/GAR PC A06/MF A01 
Paris-5 Univ. (France). Groupe d’Etude et de Recher- 
che de Pry ie Ambulatoire. 

Mesure de |’E.C.G. De Pilotes d’Avion de Combat 
en Mission de Vol Reel: Etude de la Variabilite du 
Rythme Cardiaque et Correlation Avec la Charge 
de Travail (Electrocardiogram of Military Aircraft 
Pilots Measured During Real Flight Missions: Study 
of the Variability of the Cardiac Rhythm in Correla- 
tion with Working Stress). 

1984, 106p ETN-90-97453 

Contract DRET-84-107 

Text in French. 


The success of a mission depends on the working 
charge the crew can stand. As there are no means of 
measu — this working charge directly, it is indirectly 
evaluated by monitoring the variations of the cardiac 
rhythm of the crew. The investigation was carried out 
on the pilot and navigator engineer of the Mirage 
2000N aircraft. The results show that the cardiac 
rhythm changes under low height limiting flight condi- 
tions. Flight stress analysis of the crew with and with- 
out automatic pilots are carried out. Suggestions for 
further investigations are provided. 


104,396 

PB91-109645/GAR PC A03/MF A03 

Health Effects Research Lab., Research Triangle 

Park, NC. Developmental Toxicology Div. 

Effect of Ambient Temperature and Running 

Wheel Activity on the Outcome of Pregnancy in 
D-1 Mice. 

Journal article. 

E. Berman, D. House, and H. B. Carter. c6 Jun 89, 

12p EPA/600/J-90/125 

Pub. in Teratogenesis, Carcinogenesis and Mutagene- 

sis, v10 n1 p11-20 1990. 


The effect of ambient temperature T(sub a) and run- 
ning wheel activity (RWA) on fetal outcome was stud- 
ied in CD-1 mice. Pregnant mice were allowed to be 
active in a running wheel at various T(sub a)’s (26, 30, 
32, 34 or 36C) for 100 mins a day. The dams were 
killed near term, and various maternal and fetal meas- 
urements made. Mean deep body temperature T(sub 
b) in pregnant dams while running (measured usi 
radio-telethermometers implanted in the abdomen 
was raised to 39.5 C at T(sub a)=36. Bred mice con- 
tinued to increase their RWA, pregnant or not, but 
pregnant mice exercise less from mid-pregnancy on. 
RWA up to 1 km/hr had no effect on maternal weight 
gain, litter size, number of live fetuses, fetal body 
weight and fetal relative brain weight. However, in- 
creasing T(sub a) was effective in decreasing maternal 
weight gain and fetal body weight, and increasing fetal 
relative brain weight. Even ao T(sub b) can > 
creased significantly by eith WA or T(sub a), the 
increase caused by RWA appears to have no signifi- 
cant influence on the outcome of pregnancy. At levels 
in this study, T(sub b) per se does not appear to be the 
variable on which to predict fetal effects. This is be- 
cause only T(sub b) from T(sub a), and not T(sub b) 
from RWA, could be shown to effect a fetal change. 
(Copyright (c) 1990 Wiley-Liss, Inc.). 


104,397 
PB91-110908/GAR PC E05/MF E05 
Centre d’Etudes et de Recherches Biophysiologiques 
A pliquees a la Marine, Toulon (France). 

runes lee Preliminaire HYDRA IX Singes (Prelimi- 
nary HYDRA IX Dive with Monkeys). 
Final rept. 
P. Cosson, J. Gillard, J. Hardouin, T. Batardon, and 
E. Elnoughi. Apr 90, 16p CERB-90-04 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


The goal of the study was to carry out experiments 
with monkeys in an attempt to duplicate conditions 
faced by humans during long dives. The striatal dopa- 
minergic activity of two macaque monkeys was moni- 
tored during two-depth hydrogenated dives. The typi- 
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cal evolution of this activity when partial hydrogen 
pressure increases and some behavioral disorders, re- 
inforce the dopaminergic hypothesis of the ‘Hydrogen 
Syndrome’. 


Surgery 


104,398 


PB91-104802/GAR PC A03/MF A03 
Washington Univ., St. Louis, MO. School of Medicine. 
Immunological Aspects of Neural Grafting. 

Final rept. 

W. F. Hickey. 10 Oct 89, 31p 

Sponsored by Office of Technology Assessment, 
Washington, DC. 


The role of the immune system in the success or rejec- 
tion of transplanted tissues, in general, is discussed, 
with a more specific focus on the transplantation of 
nervous system tissue into Parkinson’s disease pa- 
tients. Specific mechanisms involving T- and B-lym- 
phocytes and genes coded by major histocompatibility 
complex are also addressed. 


104,399 


PB91-104836/GAR PC A04/MF A04 
Pittsburgh Univ., PA. 

New Developments in Neuroscience: Historical 
and Ethical Issues in Neural Transplants. 

Final draft. 

R. L. Pinkus. 7 Nov 90, 58p 

Contract J-34960-0. 

Sponsored by Office of the Secretary of the Treasury, 
Washington, DC. Office of Tax Analysis. 


The paper investigates a complex and little studied 
topic in the history of medicine. It explores the social 
and intellectual context surrounding advances in neu- 
roscience leading to the recent application of neural 
tissue transplantation to treat patients having the in- 
tractable and incapacitating Parkinson’s disease. Re- 
lying heavily on the factual information presented in 
the historical overviews of two introductory texts on 
neural transplants it places the persons therein identi- 
fied, and the data obtained from their investigations 
within a broad historical context. It also brings to light 
new information not discussed in the previous reviews. 


104,400 


PB91-104851/GAR PC A04/MF A04 
American Bar Foundation, Chicago, IL. 

Legal and Regulatory Issues for Neural Grafts. 

Oct 89, 69p 

Sponsored by Office of Technology Assessment, 
Washington, DC. 


The use of neural grafts from fetuses is showing some 
success for the treatment of disorders such as Parkin- 
son’s disease, and promise for the treatment of Alzhei- 
mer’s disease as well. A potential advantage of using 
fetal tissue is that it is relatively undifferentiated, grows 
rapidly, and is less likely than other donor tissue to be 
rejected. The fact that in this country there are 0.5 mil- 
lion people with Parkinson’s disease and 2.5 million 
Alzheimer’s patients indicates the pressing need for 
the development of a treatment. Currently, research 
on fetal neural tissue grafts is underway in the United 
States, Sweden, Mexico, Great Britain, and China. The 
use of neural grafts from fetuses raises many ethical 
and legal issues. include issues related to the 
protection of the human subjects who will be recipients 
of the grafts, the protection of the fetuses that will pro- 
vide the grafts, and the proper characterization of the 
graft material itself. 


Toxicology 


104,401 


DE90016015/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. Dept. of 


» Radiology. 


Results of screening NCI/NTP nongenotoxic car- 
cinogens and genotoxic noncarcinogens with the 
k(sub e) test. 

M. L. Mendelsohn, G. Bakale, and R. D. McCreary. 
1989, 11p CONF-89071 13-14 

Contract FG02-88ER60617 

International conference on environmental mutagens 
(5th), Cleveland, OH (USA), 10-15 Jul 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The interdependence of the electrophilic and carcino- 
genic properties of chemicals that was demonstrated 
two decades ago rekindled interest in the somatic mu- 
tation theory of carcinogenesis. Interest in this theory 
grew with the development of a reverse-mutation bac- 
terial assay in the laboratory of B.N. Ames that permit- 
ted the mutagenic properties of the chemicals to be 
determined quickly and yielded results which indicated 
that “carcinogens are mutagens.”” Subsequent valida- 
tion studies of this bioassay, the Salmonella typhimur- 
ium/microsome or “Ames test,” by Ames’ group and 
others provided additional support for the correlation 
between mutagenicity and carcinogenicity which led to 
the worldwide deployment of the Ames test in thou- 
sands of laboratories and to the development of more 
than 100 other short-term tests that continue to be 
used to identify potential carcinogens via various end- 
points of genotoxicity. This document discusses elec- 
trophilicity, mutagenicity, and carcinogenicity relation- 
ships as well as carcinogen-screening of chemicals. 
28 refs., 4 tabs. 
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DE90016029/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

— dae lor en te bem Awe 
ee ota and our ex imental studies o' 

this breakdown product of SF6. 

G. D. Griffin, M. S. Ryan, K. Kurka, M. G. Nolan, and 

|. Sauers. 1990, 12p CONF-9009221-2 

Contract AC05-840R21400 

International sym; roge on | nage: dielectrics (6th), 

Knoxville, TN (USA), 23-27 Sep 1990. Sponsored by 

Department of Energy, Washington, DC. 


The toxicity of S(sub 2)F(sub 10) (disulfur decafluoride) 
to whole animals and to cells is discussed. The strong 
toxicity of S(sub 2)F(sub 10), comparable to the toxici- 
ty of p a ine in some species, ——— the possi- 
ble use of S(sub 2)F(sub 10) as a warfare agent. Expo- 
sures to as little as 0.1 ppm for 18 h have produced 
lung irritation in rats. Cell culture studies in our labora- 
tory have shown S(sub 2)F(sub 10) to be by far the 
most toxic product we have so far identified in labora- 
tory samples of electrically-decomposed SF(sub 6). 
The significance of these toxicological studies for elec- 
trical utility Sean Ft depends on the presence and 
amount of ib 2)F(sub 10) found in actual applica- 
tions and the effectiveness of clean-up methods ap- 
plied to faulted gas equipment. 


104,403 
DE90016503/GAR PC A02/MF A01 
pom Lines e National Lab., TN. 

hanisms of tolerance and resistance. Foreign 
pesy report, August 3, 1990-August 14, 1990. 
L. C. Waters. 28 Aug 90, 7p O' NL/FTR-3704 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler participated in the Seventh International 
Congress of Pesticide Chemistry by presenting a 
poster entitled “Studies on the Expression of Insecti- 
cide Resistance-Associated Cytochrome P450 in Dro- 

sophila Using Cloned DNA” and as an invited speaker 
in the Workshop Session on Insecticide Resistance. 
The Congress covered a wide range of topics, includ- 
ing studies of new syntheic compounds and natural 
products with crop protecting properties, modes of 
action of pesticides, mechanisms of pesticide resist- 
ance, environmental fate of pesticides and estimates 
of risk to pesticide exposure. Several presentations on 
the potential role of cytochrome P450 in resistance to 
insecticides and herbicides were relevant to our work 
at ORNL’s Biology Division on molecular mechanisms 
of P450 expression. 


104,404 
DE90514509/GAR 
ENEA, Bologna (Italy). 
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Toxicology 
pare eee induced in the trachea of 
rat by inhalation 
P. Pagano, M. Calamosca, G. Forner, G. F \ 


and S. Bruni. Feb 89, 3p ETDE-IT_90.33, F- 

= -1 

nternational symposium on inhalation Han- 
nover — F.R.), 19-24 Feb 1989, Paper pre- 

sented at the congress on 

hazards: Integrati 

data (Hannover, 19-24 Feb em 

U.S. Sales . Portions of this document are illegible 

in microfiche products. 


The ENEA (italian Commission for Alternative Energy 
Sources) Laboratory in — is a in the in- 
halation toxicology of airborne particles. At the Lab, 
tho njuale predated bytheve eamintaenteGovtoags 
ratory tract of rats are by scanning electron 
microscopy (SEM) and the damage to the mechanical 
per newer aes Maen 
mated by radiometric techniques. This paper reports 
on five inhalation experiments (exposure time 30 min 
each) with different concentrations of sodium combus- 
tion products (almost 100% carbonate). Sprague- 
Dawley rats were put into special tubes and connected 
to the inhalation chamber. The test results showed 
that the tracheal injury entity directly depends on the 
concentration and that by reducing the concentration, 
the extension and severity of the injuries gradually de- 


crease without threshold effect. 
104,405 
MIC-90-01520/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Tun ion a caused by the damage 

umors 
from malachite green to an 


ancestral generation. 

Canadian translation of fisheries and aquatic 

sciences no. 5426. 

G. Werth, and V. V. Yevdokimov. c1988, 20p 

—— from German. Originally published in 
erman. 


After administration of toxic doses of malachite 

rats exhibit the reactions sympotomatic of - 
tion. Examination of the ECG shows signs of oxygen 
deficiency and reveals the same symptoms typical of 
deaths occurring at high altitude or in the decompres- 
sion chamber. An experiment was then done to control 
the toxic effects of malachite green by administering 
an enzyme (cytochrome-c) which is important in cell 
respiration. These tests 
green might poison the organism via the cytochrome 
system. This led to a series of tests involving genera- 
tions of rats in which one group was administered mal- 
achite green, another received malachite green 
and an intravenous dose of cytochrome-c and a third 
group received nothing. This paper describes 
result of these experiments and speculates on their as- 
sociation with the development of cancers. 


104,406 


PB91-103812/GAR PC A07/MF A07 
Technical eopecee Inc., Rockville, MD. 
Handbook of Summaries of the National Cancer In- 
stitute/National Toxicology 

Bioassay Technical Reports. Update 
Number 6. 
Sep 90, 146p NIH/PUB-26-2608 
Contract NO1-CP-71082 
See also PB89-100564. Sponsored by National 
Cancer Inst., Bethesda, MD. Div. of Cancer Etiology. 


The Handbook is a compilation of the results of the 
carcinogenicity testing program of the National Cancer 
Institute and the National Toxicology Program, and 
contains information such as chemical structure, uses, 
doses, route of administration, species of test animals, 
target sites and types of tumors. 


104,407 


PB91-107433 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Fire es and Research Div. 
Toxicological Interactions between Carbon Mon- 
oxide and Carbon Dioxide. 

Final rept. 
B. C. Levin, M. Paabo, J. L. Gurman, S. E. Harris, 
and E. Braun. 1987, 30p 

See also PB88-138888. 

Pub. in Toxicology 47, p135-164 1987. 


January 15,1991 237 








MEDICINE & BIOLOGY 
Toxicology 


Fischer eee — rats were subjected to 30-min indi- 
vidual or n dioxide (COe! of carbon monoxide 
(CO) and curbon cho CO2). All deaths from CO 
occurred during the exposures, and the LC50 values 
were 4600 and 5000 ppm, depending on experimental 
conditions. Animals exposed to CO2 concentrations 
ranging from 1.3 to 14.7% for 30 min were neither in- 
capacitated nor fatally injured. The addition of non- 
lethal concentrations of CO2 (1.7 to 17.3%) to suble- 
thal concentrations of CO (2500 to 4000 ppm) caused 
deaths of the exposed rats both —— following 
(up to 24 h) the 30-min exposures. most toxic 
combination of these two gases (2500 ppm CO plus 
5% CO2) increased the rate of carbo: lobin 
(COHb) formation 1.5 times that found in rats exposed 
to 2500 ppm of CO alone. The COHb equilibrium levels 
deupdeogegutentingamatagaaiandatsgarsesse 

a greater ree of a and a longer recov- 
cp aandae aut dkaneadannanmamatonn: The 
results fit a mathematical model indicating a synergis- 
tic interaction. Combustion of 11 materials at their 
LC50 values indicated that CO was probably the pri- 
mary toxicant in one case and that the combined CO 
plus CO2 was the cause of the deaths in three other 
cases. 


104,408 

PBS1-109223/GAR PC A03/MF A03 

Health Effects Research Lab., Research Triangle 

Park, NC. 

Functional Teratogens of the Rat ~ ggg 1. Col- 
and Meth 


chicine, Dinoseb, 
G. P. Daston, B. F. Rehnberg, B. Carver, E 
bes ory and R. J. Kaviock. c1988, 22p EPA/600/J- 


Pub. in Fundamental and Applied Toxicology, v11 
p381-400, Oct 88. 


Substances known or suspected to cause subtle or 
transient anatomical alterations in renal development 
were administered prenatally or neonatally to rats in 
to determine whether they are capable of alter- 
ing renal functional development. Colchicine alters mi- 
totic activity and cytoskeletal structure and is terato- 
genic in many species. Since the kidney of the new- 
born rat undergoes extensive cellular proliferation and 
nephron differentiation, it is possible that neonatal ad- 
ministration of colchine may affect nephron develop- 
ment. Dinoseb and methyl salicylate have previously 
been reported to produce a high incidence of dilated 
renal pelvis in the term rat fetus. Colchicine was inject- 
ed sc, at 75 micrograms/kg, to Postnatal Day (PD) 1 
ague-Dawley rats. Dinoseb was administered ip to 
pregnant Spr: Dawley rats on Gestation Days 10- 
12 at doses of 8 or 10.5 mg/kg/day, and methyl salicy- 
late was administered ip at doses of 200, 250, or 300 
mg/kg/day on Gestation Days 11-12. Renal function 
was examined in from immediately after birth 
through weaning. ( ight (c) 1988 by the Society of 
Toxicology.) 
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PBS1-109249/GAR PC A03/MF A03 

Northrop Services, Inc./Environmental Sciences, Re- 

pal Triangle Park, NC. Inhalation Toxicology 
roup. 

Distribution and 0 ees Effects of inhaled 

eee the Rat. 

Journal artic 

R. H. Jaskot, ‘e C. Grose, B. M. Most, M. G. 

Menache, and T. B. Williams. c1988, 14p EPA/600/ 

J-88/543 

Contract EPA-68-02-4032 

Pub. in Jnl. of the American College of Toxicology, v7 

n5 p631-641 1988. Prepared in cooperation with Na- 

tional Inst. of Environmental Health Sciences, Re- 

search Triangle Park, NC. Sponsored by Health Ef- 

fects Research Lab., Research Triangle Park, NC. 


Sixty day old male CD rats were exposed by nose only 
to (14)C-methyl bromide (55 ppm) for three minutes. 

The data indicated that the liver, lung, and kidney were 
the major organs of (14)C deposition immediately fol- 
lowing exposure. Up to thirty-two hours following expo- 
sure, the major routes of excretion were pulmonary 
(14C02) and renal with approximately 43% and 21% 
of the total inhaled radiolabel being eliminated, respec- 
tively. In separate eee 60 day old CD male 
rats were exposed by whole body inhalation for 6 
hours/day for 1, 5, and 10 days to 30 ppm methyl bro- 
mide or control air. Following the 1 ons —— glu- 
tathione (GSH) reductase activity in the liver showed 
an increase, while GSH S-transferase one significantly 

increased. Gi jucose-6-dehydri ase (G-6-PDH) was 
increased and nonprotein su content was de- 
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creased in the kidney. After 5 days of exposure, GSH 
transferase activity was significantly increased, while 
G-6-PDH showed an increase in the lung. GSH reduc- 
tase activity had decreased in the liver. After 10 days 
of exposure an increase in G-6-PDH activity was evi- 
dent in the lung, and a significant decrease in GSH 
reductase and GSH S-transferase activities were 
found in the liver. 


104,410 
PBS1-109264/GAR PC A02/MF A02 
Health Effects Research Lab., Research Triangle 
Park, NC. 
of In vivo and In vitro Methods for As- 

the Effects of Carbon Tetrachioride on the 
Hepatic Drug-Metabolizing Enzyme System. 
Journal article. 
R. W. Chadwick, M. F. Copeland, G. P. Carlson, B. 
A. Trela, and B. M. Most. c1988, 10p EPA/600/J- 
88/545 
Pub. in Toxicology Letters, v42 n3 p309-316 Sep 88. 
Prepared in cooperation with Northrop Services, Inc., 
Research Triangle Park, NC., and Purdue Univ., Lafay- 
ette, IN. Dept. o' Pharmacology and Toxicology. 


The effect of a single i.p. injection of 0, 20, 200, and 
1000 microliters/kg carbon tetrachloride on the activity 
of the hepatic ay yt | enzyme system was 
measured in the rat by a model substrate assay, em- 
ploying lindane (gamma-hexachlorocyclohexane), and 
by a battery of in vitro enzyme assays. The data in the 
study indicated that carbon tetrachloride had a bipha- 
sic influence on the phase | reactions with the lowest 
dose induci vhicant increase in enzyme activity 
while the ries dose a ae ene significant inhibition. 
Significant CC reductions in glucuronyl- 
transferase any ne ae Bonne activities were also 
observed while the effect on glutathione-S-transferase 
was ambiguous. The in vivo and in vitro assays 


showed good agreement. 

104,417 

PBS1-109306/GAR PC A03/MF A03 

oo rina Research Lab., Research Triangle 
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Heuine 


Assessment of Ch d Alterations in 
Brain Development Using Assays of Neuron- and 
papery nay Proteins. 

Journal artic! 

J. P. O” Galaghen, and D. B. Miller. c1989, 16p EPA/ 

600/J-89/438 

Pub. in NeuroToxico! (Trade Name), v10 n3 p393- 
406 Sep 89. Presented at the International Neurotoxi- 
— (6th), Little Rock, AR., October 10- 


Chemical intervention during prenatal or postnatal - 
— can result in complex biochemical, morphol 

ind behavioral alterations in brain development. 
has been shown at the conference, the knowledge of 
specific actions of a given drug/chemical in the adult 
can serve as a guide for choosing processes affected 
by the same compound administered during develop- 
ment. Commonly, however, the neuronal or glial sub- 
strates for chemical action in the developing brain are 
not known and cannot be easily predicted on the basis 
of effects observed in the mature animal. Indeed, there 
are a multitude of structurally dissimilar compounds 
that affect diverse and unpredictable targets in the de- 
veloping brain. The focus of the review is to present an 
approach for detecting and characterizing chemically- 
altered brain development that can be used regardless 
of the information available on the chemical in ques- 
tion. (Copyright (c) 1989 by Intox Press, Inc.) 
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PBS1-109413/GAR PC A02/MF A02 
New J Medical School, Newark. 


Genetic Method to Quantitate Induced Chromo- 

— Breaks Using a ape Monochro- 

= — josomal “sme ete Cell Line: identification of Poten- 
stogenic Agents. 

Journal article. 

R. Gudi, S. S. Sandhu, and R. S. Athwal. c1989, 10p 

EPA/600/J-89/449 

Grant EPA-R-812207 

Pub. in Mutation Research, v225 n4 p149-156 Apr 89. 

ed by Health Effects Research Lab., Re- 
search Triangle Park, NC. 


Micronuclei induction in bone marrow erythrocytes of 
mice is a commonly used index of clastogenicity. How- 
ever, micronuclei could also originate from intact lag- 
oe ae We have used antikinetochore 
antibodies to distinguish kinetochore containing mi- 


cronuclei from those originating from acentric chromo- 
somal fragments. This provides a method to identify 
the agents capable of inducing lagging chromosomes, 
by inference aneuploidy in an in vivo system. The tech- 
nique was evaluated using a known clastogen, ionizing 
radiation; and a known aneuploidy inducing agent, vin- 
cristine sulfate. The frequence of total micronucleated 
erythrocytes increased with the dose with both agents. 
Micronuclei induced by x-irradiation were predomi- 
nantly negative for kinetochores while the majority of 
the micronuclei resulting from the effect of Vincristine 
contained kinetochore. Staining for kinetochores pro- 
vide a qualitative method to identify environmental 
agents capable of inducing aneuploidy. 


104,413 


PB91-109553/GAR PC A03/MF A03 
Mississippi Univ. Medical Center, Jackson. Dept. of 
Pharmacology and Toxicology. 

Carbon Tetrachloride Metabolism in Partially He- 
patectomized and Sham-Operated Rats Pre-Ex- 
posed to Chiordecone (Kepone). 

Journal article. 

R. A. Young, and H. M. Mehendale. c1990, 11p 
EPA/600/J-89/464 

Pub. in Jni of Biochemical Toxicology, v4 n4 p211-219 
Apr 89. Sponsored by Health Effects Research Lab., 
Research Triangle Park, NC. 


The potentiation of CCI4 toxicity by - 
chlordecone (CD) is well established. Chi 

duced metabolism of CCi4 and suppressed hepatocel- 
lular repair have been offered as mechanisms 
for this potentiation. The present study was initiated to 
determine if metabolism and disposition of (14)CCI4 is 
altered in the PH rat, and if this is a contributing factor 
to the ue sonore protective effect afforded by the PH 
procedure. The rats were challenged with a single 
dose of CCl4 (100 microliters/kg, ip) containing 20 
micro Ci(14)CCI4. Lipid peroxidation and serum 
enzyme activities (aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT)) were measured 
as ae) of toxicity. (Copyright (c) 1989 VCH Publish- 
ers, Inc. 
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PB91-109611/GAR PC A03/MF A03 
Health Effects Research Lab., Research Triangle 
Park, NC. Neurotoxicology Div. 
Neurotoxicity of Subchronic A 

(AChE): Inhibition in Rat Hippocampus. 

Journal article. 

B. Veronesi, K. Jones, and C. Pope. c1990, 19p 
EPA/600/J-90/122 

» oe in Toxicology and Applied Pharmacology, v104 
1 L 
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The neurotoxic effects of long term, low-level expo- 
sure to the commercially available insecticide, Fenth- 
ion, were examined in the present study. Young adult, 
male long-Evans rats were dermally exposed to Fenth- 
ion (25 mg/kg, 3X wk.) and sampled after 2 and 10 
month exposure to assess neurotoxic damage in the 
hippocampus using morphological and ne 
endpoints. Cytopathology, consisting of gliosis and 
swollen and necrotic neurons, occurred in the dentate 
bed (DG) and hilus (CA4) as early as 2 mo. exposure. 

cholinesterase (AChE) staining of brain tissues 
ae at the time was severely reduced in the septal 
nuclei, the DG molecular layer, the hilus, and the 
hippocampus proper. After 10 mo. exposure to Fenth- 
ion, cellular necrosis and gliosis progressed to the CA3 
regions and occasionally involved the CA2. Radiomet- 
ric assays of AChE activity in the hippocampus indicat- 
ed a 65% and 85% depression after 2 and 10 mo. ex- 
posure, respectively. Quinuclidinyl benzilate (QNB) 
binding for the hippocampal muscarinic receptor was 
reduced by 6% and 15% after 2 and 10 mo. exposure. 
A separate group of older (12 mo.) rats were exposed 
to the same dosing regimen of Fenthion and examined 
for neuropathic damage after 2 mo. and 10 mo. expo- 
sure. Ane animals iy sommes for only 2 mo. expressed 
severe hippocampal degeneration in a pattern similar 
to that seen in the y phe gee after 10 mo. exposure 
(viz., DG, CA4, CA3). (Copyright (c) 1990 by Academic 
Press, Inc.). 
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Ww on the Qualitative and Quantitative 
Comparability of Human and Animal 

tal Neurotoxicity, Work Group 1 Report: Compara- 
bility of Measures of Developmental Neurotoxicity 
in Humans and Laboratory Animals. 

Journai article. 

pot Stanton, and L. P. Spear. c1990, 9p EPA/600/ 
J 

Pub. in Nourotoxiclogy and Teratology, v12 n3 p261- 
267 Jun 90. Sponsored by State Univ. of New York at 
Binghamton. 


Assessment measures used in developmental neuro- 
toxicology are reviewed for their comparability in 
humans and laboratory animals, and their ability to 
detect comparable adverse effects across species. 
Compounds used for these comparisons include: 
abuse substances, anticonvulsant drugs, ethanol, 
methylmercury, lead, PCBs, and ionizing radiation. At 
the level of functional category (sensory, motivational, 
cognitive and motor function, and social behavior), 
close agreement was found across species for all neu- 
rotoxic ape reviewed, particularly at —_— exposure 
levels. This was true even though the specific end- 
points used to assess these functions often varied 
substantially across species. In addition, it was found 
that: (1) the Developmental Neurotoxicology Test Bat- 
tery presented at the Workshop would have identified 
the hazard to humans of exposure to the above com- 
pounds, although it may have underestimated human 
risk in some cases; (2) assessment of developmental 
neurotoxicity should involve evaluation of all cat 
ries of function; (3) for most compounds reviewed, 
neurotoxic effects of prenatal exposure cannot be at- 
tributed to maternal toxicity, and exposure at or in 
below the threshold for such toxicity is an appropriate 
upper level for develop-mental neurotoxicity testing; 
(4) maternal exposure during the a period 
poses a number of serious methodological problems; 
and (5) animal studies would better pee human 
studies if more emphasis was placed on assessment 
during development. 
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PB91-109710/GAR PC A03/MF A03 

> Protection Agency, Research Triangle 
ark, 

Polychlorinated Biphenyis and the Developing 

Nervous System: Cross- Comparisons. 

Journal article. 

H. A. Tilson, J. L. Jacobson, and W. J. Rogan. 

c1990, 12p EPA/600/J-90/133 

Pub. in Neurotoxicology and Teratology, v12 p239-248 

1990. Prepared in cooperation with Wayne State Univ., 

Detroit, MI. Dept. of Physiology, and National Inst. of 

i Health Sciences, Research Triangle 
ark, 


The paper summarizes the health effects of polychiori- 
nated biphenyls on the nervous system following de- 
velopmental exposure. The manuscript evaluates the 
risk associated with PCB in animal models and makes 
conclusions concerning the extrapolation to human 
exposures. The work is essential for understand a 
animal to human extrapolation necessary for the 
assessment process. 
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PB91-109728/GAR PC A03/MF A03 
Health Effects Research Lab., Research Triangle 
Park, NC. Developmental Toxicology Div. 
Interactions between Lead and Essential Ele- 
ments: A Review. 

Journal article. 

G. D. Miller, T. F. Massaro, and E. J. Massaro. 
c1990, 23p EPA/600/J-90/134 

Pub. in NeuroToxicology (Trade Name), v11 p99-120 
1990. Prepared in cooperation with Kraft General 
Foods, Glenview, IL., and Pennsylvania State Univ., 
University Park. Office of Sponsored Programs. 


Recent clinical evidence indicates that in humans 
subchronic exposure to Pb during development can 
result in decreased developmental scores and behav- 
ioral alterations in the absence of overt neurotoxicity. 
The mechanism(s) by which Pb induces such alter- 
ations is unknown. Conceivably, the central nervous 
system (CNS) may be especially sensitive to Pb. On 
the other hand, deleterious effects of Pb may not be 
mediated directly by Pb itself. For example, perturba- 
tion of CNS function may be a manifestation of essen- 
tial/trace mineral deficiencies resulting from Pb-in- 
duced impairment of mineral availability and/or in- 
creased sensitivity of the CNS to Pb intoxication in the 
‘absence of adequate levels of essential minerals. Fo- 


cusing on the role of essential/trace mineral alter- 
ations is reasonable since the behavioral sequelae of 
neonatal Pb exposure often mimic those accompany- 


ing ific trace mineral deficiencies during this 
wiead-cbaendighanis Wai eomanemmeartiant 
edge of the interactions of lead and essential elements 
is reviewed. (Copyright (c) 1990 by Intox Press, Inc.) 
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in Endocrine 
Regulation within the Male Rat Reproductive 
J article. 
J. M. Goldman, R. L. , S.C. La 
Rehnberg, and T. L. Edwards. c1990, 12) EPA/600/ 
J-90/135 
Pub. in To and 


angle Park, NC. 


The acaricide chlordimeform has been reported to 
have adverse effects in ape eons that may a — 

ed by an interaction with alpha: 
Since the hormonal signals set en in ae Teguaion 
of pes en function are re u ae. 
west the of control, the study was desig lo 
ee the effects of acute exposure to this com- 
SS, eee axis. 
ale rats Hr 20 intraperitoneal injections of chlor- 
dimeform- _— or phen ge Bn: spaced 12 hrs apart 
showed 2 serum gonadotropins at 
ee ra were Sopeunnen by a drop in testoster- 
returned to control levels by 96 


‘om hypothalamic 
the higher dose, while LH nese % om pituitary frag- 
ments in culture was unaffected. (Copyright (c) 1990 
by Academic Press, Inc.) 


104,419 

PBS1-109785/GAR PC A01/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. a 


Further Evidence That Dichloromethane Does Not 
Induce Chromosome Damage. 
Journal article. 


B. Westbrook-Collins, J. W. Allen, Y. Sharief, and J. 
Campbell. c1990, 5p EPA/600/J-90/140 

Pub. in Jnl. of Applied Toxicology, v10 n2 p79-81 Apr 
90. ‘ed in cooperation with ‘nvironmental Health 
— and Testing, Inc., Research Triangle Park, 
NC. 


Dichloromethane (DCM) is a widely used industrial sol- 
vent which has been determined to be a carcinogen in 
rats and mice. ee eee ee, 
some damage induced by this agent have provided 
conflicting results. In order to further investigate the 
clastogenic potential of DCM in vivo, we analyzed 
SCEs and chromosome aberrations (CAs) in mouse 


bone marrow cells one exposures. 
DCM failed to increase the fr: of either SCEs 
or CAs. 

104,420 

PB91-109819/GAR PC A02/MF A02 


Corp., Research Triangle 


Comparison of Cadmium So Sara in Human 
versus Rat Nasal E; 

D. L. Morgan, J. E. Sraheeye dba, Paotte, J.C. 
Nixon, and G. E. Hatch. c1990, 7p EPA/600/J-90/ 
143 


Contract EPA-68-02-4450 

Pub. in Toxicol. Appl. samme v4, n2 p123-127 
May 90. Prepared in with National inst. a 
Environmental Health Research Tri 
Park, NC. Sponsored by Health Effects Research 
Research Triangle Park, NC. 


Quantitative extrapolation of toxicity data from animals 
to humans will allow more accurate assessments of 
human health risks. The overall objective of this inves- 
tigation is to provide the tissue sensitivity data neces- 
sary to extrapolate quantitatively the toxic effects of 
inhaled particles from animals to humans. In the initial 
—_ cadmium sulfate (CdSO4) toxicity for human 
Fischer 344 rat nasal turbinate epithelial (NTE) 
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104,423 


MEDICINE & BIOLOGY 
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ne 


| artic 
S. H. Safe, F. W. Kutz, and D. P. Bottimore. Dec 
63p NATO/CCMS-178, agree oe 
Contract EPA-68-02-424! 
See also PB91-110007. , ay in cooperation with 
Texas A and M Univ., Col Station, and Versar, Inc., 
Springfield, VA. - Sponsor = Environmental Protec- 
tion Agency, Washington, DC. 


The Pilot Study on International Information Exchange 
on Dioxins and Related was initiated to 


Under the aogis of the CG yi oO. "The report pre- 
sents a detailed of the scientific basis for 
the development of toxicity 

ee Ere teen 2 eee 
termine the I-TEFs. Section 2 discusses background 
information on PCDDs and PCDFs. Section 3 dis- 
cusses the need for I-TEFs. Section 4 presents the 
mechanisms of toxicity of these compounds. Section 5 
provides a discussion of the development of TEFs 
from experimental toxicity data. 


104,422 


PB91-110213/GAR 
ponent Inc., ——- 
Assessment o' f the Cocarci 


tivity of Asphalt Fumes. 

A. Sivak, K. Menzies, K. Beltis, J. Worthington, and 
A. Ross. Dec 89, 238p 

Contract PHS-200-83-2612 

Sponsored by National Inst. for Occupational Safety 
and Health, Cincinnati, OH. Div. of Biomedical and Be- 
havioral Science. 


" wagge-etess All 
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The carcinogenicity for mouse skin of condensed vola- 
tiles of heated asphalt (8052424) cee pee. The 
possibility that either tumor promot- 

chemical fractions 


ing activity existed in any of 
which would account for the carcinogenic activity was 
investigated and an attempt was also made to identify 
which sets of chemical entities in the several fractions 
gave rise to a carcinogenic response. Volatiles from 
heated were collected and divided into five 
fractions. Fractions were applied to the skin of male 
C3H/HeJ-mice or Sencar-mice twice weekly for 104 
weeks in proportion to the amount of the fraction in 
asphalt fumes. Direct carcinogenic activity was limited 
to two fractions: olefins, which contained alkylated aryl 
thiophenes and alkylated phenanthrenes; and alkylat- 
ed phenylethanones and alkylated difuranones. Syner- 
ism was not observed by treatment with combined 
actions. The authors conclude that, if these fractions 
can be further subdivided and studied, it may be possi- 
ble to identify specific compounds and take more 
active steps toward limiting exposure at the worksite. 
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PB91-112300 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Office of Fire Research Resources. 

Reporting Combustion Product Toxicity Test Re- 
sults. 


Final rept. 
C. Huggett. 1985, 


Pub. in Jnl. of Fire Science 3, n1 p79-82 Jan/Feb 85. 
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The experimental results from a wide variety of tests 
for the inhalation toxicity of combustion products can 
Ie a epee ay oe er gered 
ing the effective exposure dose. Published data on the 


toxicity of the combustion products from polyvinyl chio- 
ride are analyzed by way of illustration. 

Zoology 

104,424 

PB91-107698/GAR PC A03/MF A03 


Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Training Guide for Bird Identification in Pacific 
Northwest 


Douglas-Fir Forests. 
Forest Service technical rept. 
A. B. Carey, V. E. Castellano, C. Chappell, R. Kuntz, 


and R. W. Lundquist. Jun 90, 34p FSGTR-PNW-260 


The guide summarizes existing guides and adds the 
observations of the compilers Am other technicians 
who participated in extensive surveys. Four-letter 
codes for ies names, taken from the American Or- 
nithologists’ Union, are included. A Checklist by region 
(southern Washington, Oregon Cascade Range, 
Oregon Coast Ranges, and northwestern California) of 
birds found in Douglas-fir (Pseudotsuga menziesii 
poonny 4 Franco) forests west of the crest of the Cas- 
Range completes the guide. 


104,425 
PB91-108258/GAR PC A04/MF A04 
National Fisheries Research Center-Great Lakes, Ann 


, Mi. 
Chironomidae of the Southwestern United States: 
A Checklist of Species and Notes on Biology, Dis- 
tribution, and Habitat. 
P. L. Hudson, D. R. Lenat, B. A. Caldwell, and D. 
Smith. 1990, 53p FISH AND WILDLIFE RESEARCH- 
7, CONTRIB-750 
Prepared in cooperation with North Carolina Dept. of 
Environment, Health, and Natural Resources, Raleigh, 
Caldwell (Broughton A.), Stone Mountain, GA., and En- 
vironmental Protection Agency, Athens, GA. Ecologi- 
cal Support Branch. 


The authors provide a current listing of the species of 

midges (Diptera:Chironomidae) in the southeastern 
United States (Alabama, Florida, Georgia, North Caro- 
lina, South Carolina, and Tennessee). The checklist 
should aid in research on this group of insects, which 
have often proved useful in the assessment of water 
quality. The authors document each species’ distribu- 
tion and general habitat and provide the best taxonom- 
ic reference to facilitate the identification or description 
of species in that genus. Changes in nomenclature, 
unique ecological traits, bibliographic sources, or other 
items of information are summarized in a paragraph on 
each genus. 
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104,426 
N90-27445/7/GAR 
(Order as N90-27438/2/GAR, PC A07/MF 


A01) 
MacDonaid, Dettwiler and Associates Ltd., Richmond 
(British Columbia). 
Command and Control in the Age of Space-Based 
Surveillance. 
M. Macdonald. cMay 
in AGARD, Tactical J}. of Space Systems 5 
p. 


The Canadian and United States defense departments 
are currently investigating requirements and technol- 
ogies appropriate to a constellation of radar satellites 


providing global wate ns om inst targets such as 
cruise missiles, | , Strategic fighters, 
and surface ships aes and Control of Canadian 
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forces using data obtained from this space-based 
radar (SBR) satellite system will pose an intricate set 
of problems, complicated data transfer require- 
ments and the potential number of agencies involved 
with different aspects of SBR operations. Since exten- 
sive on board processing is unlikely the early 
years of SBR, data will need to be downlinked to a 
central facility, processed, and distributed to appropri 
ate a stations. Operational tasking require- 
ments from regional stations will have to be coordinat- 
ed by the central control station and uplinked to the 
satellite. All of these processes will carried 
out within the real-time constraints of a surveillance 
operation. Data transfer and processing constraints 
are discussed in the context of the command and con- 
trol issues that will arise with the advent of SBR. 


104,427 
PB91-107607/GAR PC AOS/MF A05 
National Inst. n| yore and Technology (NEL), 


Scemear tel 

or = Power: ‘Metrology Develop- 
—— eee pre of Space-Based Measurements. 
nterim rept. 

G. J. FitzPatrick, J. K. Olthoff, E. D. Simmon, and C. 
P. Fenimore. Sep 90, 76p NISTIR-4422 

Searocr. by Defense Nuclear Agency, Washington, 


The report documents the technical a, in Poof 
three investigations which make up a ae 
Measurement Techniques’ funded by the Strategic = 
fense Initiative Office. The first investigation develops 
part of the mathematical background needed for as- 
sessing the reliability and efficiency of the diagnostics 
used in the development of pulsed power components 
and systems. The signature of measurement failure is 
demonstrated in an electro-optic system. The detec- 
tion of such failures is the first stage in remotely restor- 
ing the integrity of a measurement system. The second 
investigation assesses the applicability of magneto- 
optic sensors for measuring microsecond and submi- 
crosecond current pulses. results of comparative 
measurements of fiber optic current sensors with con- 
ventional detectors is reported here. The third investi- 
gation involves the accumulation of existing informa- 
tion necessary to support an effective measurement 
development program. The results of an in-depth s' 

of existing space-based measurement techniques are 
reported 


Chemical, Biological, & Radiological 
Warfare 


104,428 
DE90016657/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Conceptual framework for verifying the multina- 
tional Chemical _ Convention. CNSS Occa- 
sional Paper No. 26 

K. E. Apt. Aug 90, 1 4p LA-11911- -MS 

Contract W-7405- EN 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


The United States has for several years sought an ef- 
fective, global ban on the production, possession, 

use of chemical weapons (CW). In 1984, then-Vice 
President Bush submitted to the fm ge Conference 
on Disarmament in Geneva a di comprehensive 
Chemical Weapons Convention (CWC); since then, he 
has supported the multinational process for CWC im- 
plementation. Given the high visibility of a CW treaty, 
policy makers face some major questions. Is such a 
treaty more valuable to national security than a chemi- 
cal deterrent capability. How useful will the treaty be if 
key nations or geographical My yes are not covered. 
How useful will the treaty be if key nations or geo- 
graphical a are not covered. What conetaies an an 
effective C verification regime, and can the objec- 
tives of this regime be achieved. How would signato- 
ries respond to noncompliance by other signatories. 
The answers to such questions will be important in de- 
termining the level of support, both nationally and 
internationally, for the multinational CWC. In address- 
ing the issue of effective verification, it is important to 
consider how the CWC objectives devolve into general 
requirements for the verification regime. Traneleting 
these requirements into specific monitoring and in 


spection activities helps in understanding the extent 
and limitations of effective CWC verification. 4 refs. 


104,429 
PB91-111351/GAR PC A04/MF A04 
Saskatchewan Univ., Saskatoon. 

Toxicity Determinations and the Chemical Weap- 
ons Convention. 

Aug 90, = 

See also PB91-111369 and PB91-111385. Sponsored 
by Department of External Affairs, Ottawa (Ontario). 


The paper is intended to promote discussion on issues 
related to the jemical Weapons Conven- 
tion. The issue of toxicity testing in relation to the pro- 
posed Convention has not been discussed in detail 
since March 1982 and there might be a need for these 
procedures to ‘be supplemented or modified and/or, if 
necessary, reviewed.’ The paper reviews more current 
procedures for toxicity determinations and compares 
them with those described in an annex to the rolling 
text. It concludes that it would be appropriate to carry 
out a careful review of the existing annex on toxicity 
determinations in view of the changes in the methodol- 
ogy of toxicity testing that have taken place in recent 
years in academia and in industry 


104,430 


PB91-111377/GAR PC A04/MF A04 
katchewan Univ., Saskatoon. 
ind Assessment 


Handling, a 
of Unusual Events in Relation to Allegations of the 
Use of Novel Chemical Warfare Agents. 
Mar 90, 59p 
— by Department of External Affairs, Ottawa 
(Ontario). 


The issue of allegations of Chemical Weapons use is a 
complex one, especially where the agents are un- 
known and it is possible that the event, although un- 
usual, may be of natural occurrence. The paper devel- 
ops a methodology for the examination of such events 
including the possibility that a novel chemical warfare 
agent had been employed. It focuses upon the need 
for epidemiological studies and the type of national in- 
frastructure that might be appropriate to oversee such 
investigations for a ational uthority in Canada. 


Logistics, Military Facilities, & 
Supplies 
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DE90015405/GAR PC A05/MF A01 

Office of the Secretary of Defense, Washington, DC. 
rtment of Defense methodology guidelines 

for High Power Microwave (HPM) susceptibility as- 

sessments. Draft. 

N. J. Chesser. Jan 90, 100p UCRL-CR-104314 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products 


It is the intention of the National HPM Program to com- 
plete a series of tests over the next two years to vali- 
date the methodology described in these guidelines. 
When those tests are completed and results analyzed, 
this document will be revised to reflect lessons learned 
during the validation process. In addition, the Method- 
ology Sub-Panel is compiling a second volume on spe- 
cific measurement techniques. This volume (Volume 
bi is intended to provide guidance to the Program Man- 

ger on the critical steps in a well-conceived test pro- 
ei Volume 2 will provide detailed er in- 

ormation to the engineer who is r: 


modular an which comprise the 

matically; Section 2: pre-test system analysis; 

3: low power microwave tests -- a 
component tests; Section 5: susceptibility assessment 
and test planning; Section 6: high power microwave 
tests; and Section 7: susceptibility assessment and 
test evaluation. The executive summary reviews the 
reasons for development of the methodology and pro- 
vides brief descriptions of each module. indix B 
provides definitions of special terms and acronyms 
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104,432 
DES0015512/ PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Heating Plant characterization report, 
Marine Corps Combat Development Command, 
Quantico, ee 
Aug 90, 115p PNL-7431 
tract ACO6-76RL01830 


by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report presents the methodology and results of a 
charact ition of the operation and ores (USMC) 
(O&M) environment at the US Marine Corps (USMC) 

Quantico, Central Heating Plant (CHP). vn 
characterization is part of a program intended to pro- 
vide the O&M staff with a computerized artificial intelli 
gence (Al) decision support system that will assist the 
= ioton more efficient operation of their plant. 3 


104,433 

DES$0015697/GAR PC A03/MF A01 
Sandia ae ag one. NM. 
implementing Git lor radiation hardness assur- 


Te Ps. Winehas, F. Shaneyion tt 300. t 1p SAND: oo 
and C) p \- 
sabe, ne cian 
C04-76DP00789 
eee pedo’ international nuclear and enone radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
1990. Sponsored by Department of Energy, Washing- 


Portions of this document are illegible in microfiche 
products. 

Statistical process control (SPC) of technology param- 
eters relevant to radiation hardness, test structure to 
Integrated Circuit (IC) correlation, and extrapolation 
from labora’ 


threat scenarios are keys to imple- 
menting Quali Manufacture’s List (QML) for radi- 


= bp oe assurance in a cost-effective manner. 


se 4/S oman imately 300 wafer lots fabricated in 
Sandia's 4/3-(mu)m and Complementry Metal Oxide 
Semiconductor ( ) INA (2-(mu)m) ep om 
are used to te approaches to, and highlight 
issues associated with, implementing QML for radi 


ation-hardened CMOS jin space applications. An ap- 
proach is demonstrated to implement QML for signal- 
event upset SEU immunity on 16k SRAMs that in- 
volves relating values o pane resistance to 
system error rates. It is seen that the process capabil- 
ity indices, C(sub p) and C(sub pk), for the manufacture 
of 400 k(Omega) feedback resistors required to pro- 
vide SEU tolerance do not conform to “6(sigma)” qual- 
ity standards. For total-dose, (triangle)V(sub it) shifts 
measured on transistors are correlated with circuit re- 
sponse in the space environment. SPC is illustrated for 
(triangle)V(sub it), and violations of SPC rules are inter- 
preted in terms of continuous ae ayer Finally, 
design validation for SEU, and quality conformance in- 
ions for total-dose, are identified as major obsta- 
cles to cost-effective QML implementation. Tech- 
niques and =e ) will help QML provide real cost 
prom ptt tne are identified as physical models, three-dimen- 
lus-circuit codes, ‘os improved design 

pee wey 29 refs., 10 figs., 1 ta 
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DE$0016131/GAR PC A04/MF A01 
Oak Ridge National Lab., T! 

eh deployment ed system life cycle cost 
L. F. Truett, S. Das, and J. C. Worthington. Aug 90, 
64p ORNL/M-1198 

Contract AC05-840R21400 

Sponsored by of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 

The Airlift Deployment Analysis System (ADANS) is an 
automated system that will provide Headquarters, Mili- 
tary Airlift Command (HQ MAC) with planning, schedul- 
ing, and analysis tools for peacetime and contingency 
airlift operations. This Life Cycle Cost (LCC) analysis 
identifies cost factors impacting ADANS during its life 
cycle. This analysis lists exact costs when known and 
reasonable estimates of other costs. This report states 
costs in fiscal year (FY) dollars for costs already ex- 
pended (FY86--FY89) and in FY90 dollars for project- 


ed costs. Factors that could have a substantial enna 
on the ADANS life cycle development 

nance costs are noted. The effort wil will 
conclude in FY92. This LCC analysis covers a 15- 
period from FY86--FY00. The total costs of AD. 
projected to be approximately er? million. Of this total, 
about 20% is for development of functional capability, 
about 9% for development of the cross-cutting sub- 
systems, and about 71% for program and system sup- 
port. The total Oak Ri National 

opment cost for FY86--F Y92 is about $27.5 mil = 
total cost for HQ MAC is about 32.5 million. 32 tabs 


6£0016201/GAR PC A04/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 
Reliability-centered maintenance information 


conceptual 
. H. Elrod, P. L. Green, W. J. Pennewell, and S. L. 
Ruple. 31 Jul 90, 53p K/DSRD-446 
Contract AC05-840T21400 
sored by Department of Energy, Washington, DC. 
nes wm of this document are illegible in microfiche 
products. 


Reliability-Centered Maintenance (RCM) is an —_ 
approach to equipment maintenance whose goal is 
provide an effective preventive maintenance nase 
for complex equipment. This document attempts to 
define and model an ideal RCM Information System, 
compliant with Department of Defense (DoD) stand- 
ards, and to define potential implementation strategies 
to meet this goal. Toward tha’ document pre- 
sents a high-level representation of the functions that 
make up an RCM Information System and the data 
that are to su those functions. The 
document ins by pe ing an introduction a the 
background of RCM, Paes se by supporti 

cepts and definitions. An illustration of the Navy’s on 
proach to RCM is followed by a discussion of the hard- 
ware and software technology that may be utilized in 
supporting and implementing an ideal RCM system, 
applicable to all services. The next section provides a 
description of an ideal RCM system model. It identifies 
general and functional requirements, such as data- 
base management and RCM analysis functions. Nec- 
essary data, including potential sources, are identified. 
Potential hardware and software implementation strat- 
egies for the ideal RCM system model are then pre- 
sented. The steps necessary for the implementation of 
an ideal RCM system prototype at the depot are de- 
scribed, including the capture, analysis, standardiza- 
tion, and management of the data. Conclusions and 
recommendations follow. 41 refs., 7 figs., 4 tabs. 


104,436 
N90-25568/8/GAR 
(Order as N90-25503/5/GAR, PC one MF 
04) 


Air Force Human Resources Lab., Brooks AFB, TX. 
Success in Tutoring Electronic Troubleshooting. 
E. M. Parker. Mar 90, 11p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 593-603. 


Two years ago Dr. Sherrie Gott of the Air Force Human 
Resources Laboratory described an avionics trouble- 
shooting tutor being developed under the Basic Job 
Skills Research Program. The tutor, known as Sher- 
lock, is directed at teaching the diagnostic procedures 
necessary to investigate complex test 

to maintain F-15 fighter aircraft. Since Dr. Gott’s pres- 
entation in 1987, the tutor has under field testing 
at two Air Force F-15 flying wings. results of the 
field test showed that after an average of 20 hours on 
the tutor, the 16 airmen in the experimental group — 
average 28 months of experience) showed 
performance gains when compared to a control a 
(having a mean experience level of 37 months) who 
continued participating in the existing on-the-job train- 
ing program. Troubleshooting performance of the " 
tored group approached the level of proficiency of 
highly experienced airmen ee Se 
114 months of experience), and performance 
gains were confirmed in delayed testing six months fol- 
lowing the intervention. The tutor is currently u 

ing a hardware and software conversion form a Xerox 
eo prometenon i to a PC-based environment using - 
object-oriented programming language. Summariz 
here are the results of the successful field test. The 
focus is on: (1) the instructional features that contribut- 
ed to Sherlock’s success; and a2) the implementation 
of these features in the PC-based version of the avion- 
ics troubleshooting tutor. 
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N90-27629/6/GAR 
(Order as N90-27617/1/GAR, PC ow 


+ ery tant Nn = ape ee 
ae Applied to the AV-8B Aircraft for for the USMC. 


r 


J. Frenster, R. Dehoff, and P. Bright. Jan 90, 14p 

|e Aircraft Integrated Monitoring Systems p 261- 
The F402 E itoring System (EMS) entered 
service on U: (U'S. Marine Marine Corps) AV-8B aircraft in 


ational capoymen mol we the AV-8B Ems runes olen 
sions of the system are considered. 


104,439 
N90-27630/4/GAR 
(Order as N90-27617/1/GAR, PC — 


Scicon International Ltd., London (England). 
Harrier Information t System (HIMS): 


The and the 
D. J. Reynolds. Jan 90 
! - Aircraft Premaber A Ronkoring Systems p 275- 


The Harrier GRS5 is to be fleet-fitted with an engine 

ing system. The ground station known as HIMS 
was enable engineers to analyze param- 
eter exceedance and component life count data col- 
lected from it. The HIMS and its development program 


are reviewed. 4 Paying from fore to — 
fr a ven number ing hours lifting on this 
is expected to considerable savings. As- 


cua aetinkacs dedi iednwotetane 
grams are considered. 
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Battelle Pacific Northwest Labs., Richland, WA. 
Millimeter wave transmissometer computer 


system. 
J. D. and K. B. Widener. Apr 90, 30p PNL- 
$A17205, GONF-09004223-1 
Contract ACO6-76RL01830 

International conference on systems integration (1st), 
Morristown, NJ (USA), 23-26 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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A millimeter wave transmissometer has been designed 
and built by the Pacific Northwest Laboratory in Rich- 
land, Washington for the US Army at the Dugway Prov- 
ing Grounds in Dugway, Utah. This real-time data ac- 
quisition and control system is used to test and charac- 
terize battlefield obscurants ing to the transmit- 
tance of electromagnetic radiation in the millimeter 
wavelengths. It is an advanced five-frequency instru- 
mentation radar system consisting of a transceiver van 
and a receiver van loyed at opposite sides of a test 
grid. The transceiver computer systems is the suc- 
cessful integration of a Digital Equipment Corporation 
(DEC) VAX 8350, multiple VME bus systems with Mo- 
torola M68020 processors (one for each radar fre- 
quency), an IEEE-488 instrumentation bus, and an 
Aptec |OC-24 I/O computer. The software develop- 
ment platforms are the VAX 8350 and an IBM PC/AT. 
A variety of compilers, cross-assemblers, microcode 
assemblers, and linkers were employed to facilitate 
development of the system software. Transmittance 
measurements from each radar are taken forty times 
per second under control of a VME based M68020. 


Military Operations, Strategy, & 
Tactics 
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DE90016332/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Force Level Control System Experiment No. 2: Bri- 
gade TOC information flows, including command- 
er’s critical information requirements and the 
effect of automation on command and control. 

W. A. Hesser, and R. B. Grinde. May 90, 11p PNL- 
SA-18088, CONF-9005162-2 

Contract ACO6-76RL01830 

TIMS/ORSA joint national meeting, Las Vegas, NV 
(USA), 7-9 May 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Force Level Control System Experiment No. 2 
(FLCS2) was conducted in conjunction with 9th Infan- 
try Division (91D) Command Post Exercise (CPX) Caber 
Calm, 11--15 September 1989, at Fort Lewis, Wash- 
ington. FLCS2 was executed by the Army Develop- 
ment and Employment Agency (ADEA), Fort Lewis, as 
part of a series of experiments in support of the Army 
Tactical Command and Control System Experimenta- 
tion Site (AES). This paper presents the methods em- 
ployed in the research and includes sample results 
showing the range and depth of the analysis. 7 figs. 
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N90-25547/2/GAR 
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Decision-Science Applications, Inc., Arlington, VA. 
Automated Control of Hierarchical Systems Using 
Value-Driven Methods. 

G. E. Pugh, and T. E. Burke. Mar 90, 8p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 415-422. 


An introduction is given to the Value-driven methodol- 
ogy, which has been successfully applied to solve a 
variety of difficult decision, control, and optimization 
problems. Many real-world decision processes (e.g., 
those encountered in scheduling, allocation, and com- 
mand and control) involve a hierarchy of complex plan- 
ning considerations. For such problems it is virtually 
impossible to define a fixed set of rules that will oper- 
ate satisfactorily over the full range of probable contin- 
gencies. Decision Science Applications’ value-driven 
methodology offers a systematic way of automating 
the intuitive, common-sense approach used by human 
planners. The inherent responsiveness of value-driven 
systems to user-controlled priorities makes them par- 
ticularly suitable for semi-automated applications in 
which the user must remain in command of the sys- 
tems operation. Three examples of the practical appli- 
cation of the approach in the automation of hierarchi- 
cal decision processes are discussed: the TAC Brawl- 
er air-to-air combat simulation is a four-level computer- 
ized hierarchy; the autonomous underwater vehicle 
mission planning system is a_ three-level control 
system; and the Space Station Freedom electrical 
power control and scheduling system is designed as a 
two-level hierarchy. The methodology is compared 
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with rule-based systems and with other more widely- 
known optimization techniques. 


104,443 
N90-27451/5/GAR 
(Order as N90-27438/2/GAR, PC A07/MF 
A01) 


Naval Space Surveillance System, Dahigren, VA. 
Tactical ications of the UHF Satellite Commu- 
nications System 

aby Lanapes. W. Cc. Clair, and J. L. K. Corcoran. 
cMay 5p 

In AGARD, Tactical Applications of Space Systems 5 
p. 


Information on how the U.S. Navy uses the UHF Com- 
munications Satellite Systems to support its tactical 
operations is provided. It identifies shortfalls associat- 
ed with the existing UHF SATCOM System and shows 
how these shortfalls are overcome. It presents meth- 
ods which are used to operationally increase the 
number of satellite accesses available by implement- 
ing FDM and TDM techniques. New space communi- 
cations initiatives are also discussed. 


104,444 
N90-27454/9/GAR 
(Order as N90-27438/2/GAR, PC peer od 


1 
hernia). Pacific Research Ltd., Burnaby (British Co- 
umbia). 

Tactical EHF Satellite Communications for NATO 
Employing Non-Geostationary Orbits. 

M. J. Ahmed. cMay 90, 17p 

In AGARD, Tactical Applications of Space Systems 17 
p. 


Most of the world’s satellite communications employ 
satellites in the geostationary orbit, for ease of tracking 
by the ground stations, and the ability to realize cover- 
age of the populated regions of the globe with a set of 
three satellites. Geostationary satellites, however, 
afford poor visibility and degraded performance in the 
northern zones. This area is extensive and it is of stra- 
tegic military importance. Satellites in the non-geosta- 
tionary orbits can provide the required coverage in the 
north. The use of non-geostationary satellites is exam- 
ined for tactical communication for NATO, their orbits, 
and implications for on-board processing. 


104,445 
N90-27708/8/GAR 
(Order as N90-27704/7/GAR, PC A04/MF 
A01 


) 
Hawker Siddeley Canada Ltd., Toronto (Ontario). 
Orenda Div. 
Role of Inflight Engine Condition Monitoring on 
Life Cycle Management of CF-18/F404 Engine 
Components. 
D. Spragg, U. Ganguli, R. Thamburaj, H. Hillel, and 
R. W. Cue. cJun 13p 
In AGARD, AGARD/Smp Review Damage Tolerance 
for Engine Structures. 3: Component Behaviour and 
Life Management 13 p. 


The Canadian Forces have developed an Engine Parts 
Life Tracking System (EPLTS) to facilitate effective On 
Condition Maintenance (OCM) of the CF-18/F404 
engine. The system tracks 64 parts and modules on 
the basis of 8 Life Used Index values (LUIs) defined by 
the engine manufacturer. The LUI values are obtained 
by the Inflight Engine Condition Monitoring System 
(IECMS) in the mission computer onboard the CF-18 
aircraft. The EPLTS database is updated daily to pro- 
vide an up to date status of all engines in the fleet. The 
organization of EPLTS is descri and the param- 
eters being monitored are detailed. Various EPLTS ca- 
pabilities, with respect to critical part life management 
and analysis, are then reviewed. 


104,446 

N90-28462/1/GAR PC AO5/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Distributed Database Concepts for Command and 
Control information Systems. 

O. Hedenstad, P. O. Bjortomt, T. Gjersten, and B. T. 
Sandberg. 23 Mar 90, 93p FFI-90/7005 


In command and control information systems there 
exists a need for distributing information between the 
sites of the system. The most used method for infor- 
mation distribution is based on exchanging formatted 
messages. The main purpose of this is to analyze 
other methods of information distribution in command 


and control information systems. Different concepts, 
all based on distributed databases, are described and 
discussed. Concurrency control principles, commit- 
ment protocols and partition recovery are covered. 
Work items which need to be studied in more detail are 
identified. 


104,447 


PB91-505131/GAR CP DO1 
Army Concepts Analysis Agency, Bethesda, MD. 
Historical Battles (Benchmarks) Data (IBM PC) (for 
Microcomputers). 

Data file. 

1990, 1 diskette DOD/DF/DK-90/019 

System: IBM PC; DOS 3.0 jaerny ey system, 160K. 
See also AD-A200 036 and AD-A20 

The datafile is contained on one 360K, 5 1/4 inch dis- 
kette, double density. File format: Lotus 1-2-3, 


The file contains data about the forces on both sides in 
257 battles between 1937 and 1982. It contains bat- 
tles from Eastern Europe, Western Europe, and the 
Pacific during World War Il, the Korean War, and the 
campaigns of 1948, 1956, 1967, 1973, and 1982 of the 
Arab-Israeli War. Data includes weapons, tactics, cas- 
ualties, and outcomes. The data was extracted from 
archives and publications by Col. Trevor N. Dupuy, the 
well known military historian, for use in evaluating the 
realism of wargames and computer simulations of 
combat. The file is for use on the IBM PC computer. 


104,448 


PB91-505149/GAR CP DO1 
Army Concepts Analysis Agency, Bethesda, MD. 
Historical Batties (Benchmarks) Data (IBM PS/2) 
(for Microcomputers). 

Data file. 

10 Jun 89, 1 diskette DOD/DF/DK-90/020 

System: IBM PS/2; DOS 3.0 svrnee ae. 160K. 
See also AD-A200 036 and AD-A201 

The datafile is contained on one 720K. 3 1/2 inch dis- 
kette, double density. File format: Lotus 1-2-3. 


The file contains data about the forces on both sides in 
257 battles between 1937 and 1982. It contains bat- 
tles from Eastern Europe, Western Europe, and the 
Pacific during World War Il, the Korean War, and the 
campaigns of 1948, 1956, 1967, 1973, and 1982 of the 
Arab-israeli war. Data includes weapons, tactics, casu- 
alties, and outcomes. The data was extracted from ar- 
chives and publications by Col. Trevor N. Dupuy, the 
well known military historian, for use in evaluating the 
realism of wargames and computer simulations in 
combat. The file is for use in the IBM PS/2 computer. 


Nuclear Warfare 


104,449 

DE90016650/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

START and stability. 


G. C. Reinhardt. 15 May 90, 21p UCRL-LR-103710 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


In this study, which extends our investigations of pre- 
venient stability, we examine the effects of strategic 
arms reductions such as those proposed in the Strate- 
gic Arms Reduction Talks (START). We use exchange 
models and the theory of prevenient stability to look at 
the changes in crisis stability and deterrence that 
would be brought about by future cuts in the strategic 
nuclear forces of the US and the USSR. Our analysis 
includes strategic defenses and hypothetical techno- 
logical breakthroughs. Our results indicate that, if force 
vulnerabilities exist on either side, arms reductions 
would erode deterrence -- the greater the degree of 
vulnerability, the greater the effect. Defense of strate- 
gic strike forces, if perfected, would improve deter- 
rence and increase crisis stability. Otherwise, it is clear 
that prevenient stability, as explicitly defined herein, 
would be decreased. 9 refs., 3 figs., 7 tabs. 
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104,450 

N90-27438/2/GAR PC A07/MF A01 
Advisory Group for sareagene Research and Develop- 
ment, Neuilly-sur-Seine (France). 


T Applications of Space a. 
cMay 90, 150p AGARD-CP-460, ISBN-92-835-0553-0 
a Held in Colorado Springs, CO, 16-19 Oct. 


No abstract available. 


104,451 
TIB/B90-82009/GAR 
Institut fuer Weltwirtschaft an der Univ. Kiel Pacd..3 


F.R.). 

Gesamtwirtschaftliche Wirkungen von Ruestungs- 
und Raumfahrtausgaben in den Vereinigten Staa- 
ten - eine Literaturanalyse. (Effects on the total 
economy of armaments and space flight expendi- 
ture in the United States - a literature analysis). 

K. Schrader. Mar 89, 48p 

In German. Kieler Arbeitspapiere, no. 366. 


This literature study is concerned with the influence of 
expenditure on armaments and space flight on capital 
formation, e.g. in the form of interest induced displace- 
ment processes. The article also deals with the effects 
of such expenditure on technical progress, e.g. the civil 
benefit of military research or the suppression of pri- 
vate research activities. The analysis also includes the 
effects of American armaments and space expendi- 
ture on employment and inflation in the United States. 
In conclusion, the influence of such expenditure on the 
development of American foreign trade is discussed. 
(RHM). (Copyright (c) 1990 by FIZ. Citation no. 
90:082009.) 


ae 
MISSILE TECHNOLOGY 


Missile Guidance & Control Systems 


104,452 

TIB/B90-82007/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F. ~ ). Unternehmensbereich Hubschrauber 


= ps pes 
Dalle autopilots for modern missile 


po 
R. Deslandes. 23 Jul 90, 19p Rept no. MBB-FE121- 
S/PUB-409-A 


This paper demonstrates that for certain weapon sta- 
tions on modern fighter aircraft the roll disturbance in- 
duced by interference effects is a quite sensitive area 
as far as risk of collision and or roll sensor limitations 


are concerned. Based on the experience gathered at 


MBB on the field of passive and active controls for mis- 
sile, the conception of a typical separation autopilot is 
discussed in detail in hi lighted by some results of the 
MBB-SSP. (orig./ 7 ‘Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:082007.) 


Missile Trajectories & Reentry 
Dynamics 


104,453 

N90-27662/7/GAR PC A05/MF A01 
Ecole Nationale Superieure de |’Aeronautique et de 
Espace, Toulouse (France). 

Etude des Missiles en Incidence: Rapport No. 4, 
ee Final 1988-1989 (Study of Missiles in 


ight 

Final Peport No. 4, 1988-1989. 

P. Gonidec. 1989, 80p ETN-90-97457 
Contract DRET-88-1433 

Text in French. 


Nonlinear aerodynamic phenomena, involving the 
body of the missile in n flight and for incidence angles 


NATURAL RESOURCES & EARTH SCIENCES 


between 0 and 30 degrees, are investigated. Numeri- 
cal simulations are performed and with ex- 
perimental results. A three dimensional calculation 
pene erence ae nN ae 
account three dimensional 


, ical 
flow topology and the 5 nem of singularities are 
theoretically investigated. 


104,454 

N90-27665/0/GAR PC A04/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
— Paris (France). 


tude Experimentale du Systeme Tourbillonnaire 
Engendre Par un Fuselage de Miasle on incidence. 
ee ee ee Laminaire ( 
peer eng gong EO ortices Generated by the 
Body of thee During Fite Flight. Part 1: Laminar 
D. Pagan, a amp. Molton. Jan 90, _— -RT- 
40/1147-AY-130A-PT-1, ETN-90-97 


Contract DRET-88-34-001 
Text in French. 


The aim of the investigation was the validation of three 
dimensional calculation codes capable of anticipating 
such kind of flow. The experiments were carried out in 
a wind tunnel facility. For a Mach number equal to 2, 
the separation lines for a laminar boundary layer were 
determined under different angles of incidence (5, 10, 
15 and 20 degs). The Mach number and the local pres- 
sure in the flow direction were measured. 


NATURAL RESOURCES 
& EARTH SCIENCES 


Cartography 

104,455 

N90-26377/3/GAR PC A04/MF A01 
Vermont Univ., Burlington. Remote Sensing Applica- 
tions Program. 

= Applications of Remote Sensing Tech- 


Final mat Report 1 Jun. 1978 - 31 May 1987. 

R. A. Whitmore. 1 Aug 90, 57p NAS 1. 26: 186810, 
NASA-CR-186810 

Grant NSG-7453 


Land managers increasingly are becoming dependent 
upon remote sensing and automated analysis tech- 
niques for information gathering synthesis. 
Remote sensing and geographic information system 
(GIS) techniques provide quick and economical infor- 
mation gathering for large areas. The outputs of 
remote sensing classification and analysis are most ef- 
fective when combined with a total natural resources 
data base within the capabilities of a computerized 
GIS. Some examples are presented of the successes, 
as well as the problems, in integrating remote sensing 
and geographic information systems. The need to ex- 
ploit remotely sensed data and the potential that geo- 
graphic information systems offer for managing and 
analyzing such data continues to grow. New micro- 
computers with vastly enlarged memory, multi-fold in- 
creases in operating speed and storage capacity that 
was previously available only on mainframe computers 
are a reality. Improved raster GIS software systems 
have been developed for these high performance 
microcomputers. Vector GIS systems previously re- 
served for mini and mainframe systems are available 
to operate on these enhanced microcomputers. One 
of the more tnanpa ets that is beginning to emerge 
is the integration of both raster and vector formats on a 
single computer screen. This technology will allow sat- 
ellite imagery or digital aerial photography to be pre- 
sented as a background to a vector display. 


104,456 

N90-26380/7/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 


104,459 


Cartography 

Sennen: tiemearien 
(Hierarchical of Polygonai 
Data Spatial Analysis and Representation of 
J and G. J. Erthal. Oct 89, 


9p INPE-4986-PRE/1548 
Text in Portugese. Presented at the 4TH Latin Ameri- 
can Symposium on Remote Sensing, Bariloche, Ar- 
gentina, 20-24 Nov. 1989. 


M unre oe shown which were developed and 
utilized the Geographic ee vom yrd — 


(GIS) of INPE, by Tego | a polygonal dai 
ture, which permits the best representation pot are 
thematic peng rod a and efficient recovery, 
analysis, and selection of when plotting _~ 
The two basic bodies, lines and polygons, are de- 
scribed as stored forms and generated topology, 
which are utilized for the analysis and visual represen- 
tation of polygonal data. 


00. 26982/3/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., i 
Remote ney oe of Earth Terrain. 


“oe 1 Jan. - io 


Contract NAGW-1617 


The layered random medium model is used to investi- 
gate the fully poiarimetric scattering of electromagnet- 
Ic waves from vegetation. The vegetation canopy is 
modeled as an anisotropic random medium 


polarimetric scattering pr of the vegetation 
field. This model accounts for all the interaction proc- 
esses between the boundaries and the scatterers and 
includes all the coherent effects due to wave 

tion in different directions such as the constructive and 
destructive interferences. For a vegetation canopy 
with low attenuation, the boundary between the vege- 
tation and the underlying medium can give rise to sig- 
nificant coherent effects. 


104,458 
N90-28130/4/GAR PC A04/MF A01 
Royal Signals and Radar Establishment, Malvern 
con 


Simple Graphical Descriptions of Natural Land 
Profiles and the Application of Fractal and sub- 
Fractal Models to Them. 

D. L. Jordan. cJul 89, 57p RSRE-MEMO-4305, 
BR112563 


Terrain profiles from four widely different areas of Brit- 
ain are obtained from ordnance survey maps and 
shown to be well modeled as either fractal or as a hier- 
archy of different fractals. The profiles are then 
smoothed using a small scale smoothing 
method to allow them to be modeled as subfractal sur- 
faces. Rays are drawn from these surfaces to simulate 
the scattering of incoherent radiation. The resulting ray 
density statistics are analyzed and shown to be ap- 
proximatively gamma distributed. Based on the find- 
pom suggestions are made regarding possible meth- 
of remotely determining surface texture for metrol- 
ogy purposes. The overall aim is not mathematical 
ar ais to guinag 0 prysien tigi man eoupranings 
an aid to gaining a physical insight Salioeie 
scattering and how such information might 
describing and measuring surface texture. 


104,459 

TIB/A90-81945/GAR PC E07 
Heidelberg Univ. (Germany, F.R.). Geographisches 
Inst. 

Ergaenzung topographischer Karten durch die 
‘Metric Camera’. Abschiussbericht. (Map revision 
using satellite photographs. Final report). 

F. Fezer, and G. Hell. Nov 87, 58p 

Contract BMFT 01QS0240 

In German. With 15 refs., 4 tabs. 
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NATURAL RESOURCES & EARTH SCIENCES 


Cartography 


The aim of the reported project was to find out whether 
it is possible to make new or to revise old topographic 
maps by means of ‘Spacelab’-photos of different 
countries. In a previous test photos and available 
maps from Brittany and the Italian Alps have been 
compared. Then this method was attended using 
photos of developing countries of which only old and 
insufficient or nearly no maps at all were available. The 
developed system is now ready for practice and with 
its help it is possible to improve maps especially for 

arid zones on a scale of 1:250 000. (orig. ./RHM). (TIB: 


FR 2724) {Copyright (c) 1990 by Citation no. 
90:081945 

Forestry 

104,460 

DE$0517476/GAR PC AO5/MF A01 


Bundesministerium fuer Ernaehrung, Landwirtschaft 
und Forsten, Bonn (Germany, F.R.). 
Waidzustandsbericht - Ergebnisse der Waldscha- 
denserhebung 1989. (Report on the state of the 
forest - results of the forest damage survey 1989). 
9 Nov 89, 97p ETDE-mf-0517476 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The 1989 forest damage survey followed the same 
uniform procedure for the federal German territory as 
in the years before, and yielded the following essential 
results: There are no major differences in the overail 
result for 1989 as compared to the year previously. 
The high level of damage persists unchanged. Still, the 
individual damage categories, tree species and age 
groups presented different developments. 15.9% of 
the forest area exhibit yo and severe damage 
(category 2-4). Dama sennpe nt ry 1 has a share of 
37%. the forest area free pm mate of damage has de- 
creased by 0.5% and is now 47.1%. Slight changes for 
the better (-1.1%) are noted in the condition of spruces 
and pines (dama ge categories 2-4). Medium and 
severe damage in firs and all other types of conifers is 
almost unchanged. By contrast, the already high level 
of medium and severe damage in all leaf-tree species, 
especially beech, has distinctly increased (+4.8%). 
The fir continues to be the most seriously damaged 
tree species with 44% of medium and severe damage, 
followed by oak-trees with 25.7%. Damage to beech- 
trees is above ome. too (21.7%). The increase in 
medium and severe damage for the West German ter- 
ritory by 0.8% to a total of 15.9% is due to a distinct 
increase in damage by 2.5% in stands older than 60 
years. Different developments in novel forest disease 
are noted by regions. In the Saarland, where damage 
decreased by 4.1% (categories 2-4), matters im- 
proved. In the middle part of West Germany, the over- 
all situation is practically unchanged. The record for 
Baden-Wuerttemberg and Lower Saxonia shows a de- 
terioration. The areas most severely hit continue to be 
in a critical condition, relaxing slightly, however. These 
areas are characterized by the fact that damage is par- 
ticularly dramatic at high altitudes. In the Harz, Fichtel- 
gebirge and Black Forest, especially, forest is dwin- 
dling extensively on hilltops and mountain ridges. 


104,461 
DE90517548/GAR PC A03/MF A01 
Goettingen Univ. (Germany, F.R.). Inst. fuer Forstgen- 


etik und Forst  atarrrnmaing Forstliche Biome- 
trie und Informatik. 

Zeitreihenorientierte Wachstumsmodelle zur Vor- 
hersage und statistischem Testen von Hypothe- 
sen ueber systematische Stoereinfluesse beim 
Wachstum von Kiefern mit en Ver- 


hypotheses about systematic disturbances of pine 

growth and the corresponding experimental 
in. Final report). 

T. Riemer, and B. Sloboda. 1989, 32p ETDE-mf- 
0517548 
In German. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Pines on two sites and of two classes of damage were 
examinated in order to establish whether a change 
occurs in the long-term course of growth in thickness 
and whether this change is connected with the visible 
damage. In order to eliminate the effects of the natural 
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ageing process and - as far as possible - climatic influ- 
ences a regression model which takes both the autor- 
egressive components and the external regressors 
into consideration was adapted to the sequence of 
annual ring breadths. Adaptation was undertaken only 
up to a fixed point in time (1950) after which the further 
growth was prognosticated and compared with the 
actual growth. The precipitations of the current vegeta- 
tion period and the temperatures of the preceding 
spring proved to be important climatic influences. The 
severely damaged pines exhibited a considerably 
slower growth in thickness from a long-term viewpoint 
than those that were outwardly undamaged, but this 
tendency is seen long before 1950 from a low tree-age 
onwards. A simultaneous, equidirectional change in 
growth behaviour of several trees belonging to one 
class of damage cannot be perceived. The estimated 
parameters of the regression models are in some 
cases typical for the sites. Differences between the 
damage classes occur in the absolute growth in thick- 
ness and in the reactions to the amounts of precipita- 
tion received. (orig.) With 11 refs., 8 tabs., 11 figs. 


104,462 

MIC-90-01724/GAR PC E07/MF E01 
Wildlife Habitat Canada, Fredericton (New Brunswick). 
Forest land habitat management in New Bruns- 
wick: Progress report. 

c1989, 73p 


The objective of the program is to develop a system 
that integrates wildlife habitat objectives into the 25- 
year forest management peree. process used on 
Crown land in New Brunswick. The program estab- 
lishes quantitative relationships between wildlife popu- 
lations and forest habitats; identifies long-term wildlife 
habitat objectives that will accommodate desired wild- 
life population levels, and develops the computer pro- 
cedures and management approaches that can inte- 
grate these objectives into the system used to deter- 
mine annual allowable timber harvest levels for Crown 
timber licenses. This report covers the habitat relation- 
ships definition for marten, white-tailed deer and forest 
birds; licensee forest habitat objectives for marten and 
white-tailed deer; development of habitat supply analy- 
sis procedures; and public awareness measures. 


104,463 
N90-25409/5/GAR 
(Order as N90-25398/0/GAR, PC A08/MF 
A01 


) 
Freiburg Univ. (Germany, F.R.). Abt. Luftbildmessung 
und Fernerkund “~. 
Inventory and Monitoring of Extended Forest 
Lands by Remote 
G. Hildebrandt. cMar 90, 8p 
pd 8 Remote Sensing and the Earth’s Environment 
p 87-94. 


Methodological aspects of inventory and monitoring of 
extended forest lands are discussed. Problems which 
arise from the variability and similarities of spectral sig- 
natures are reviewed. Ways of overcoming such prob- 
lems by suitable choice of the sensor and recording 
date are presented. The need to harmonize these two 
factors with the phenology of the vegetation types in- 
cluding consideration of multitemporal data recording 
is stressed. Results from practical and experimental in- 
ventory and monitoring of forests lands are presented. 


104,464 
N90-27216/2/GAR 
(Order as N90-27213/9/GAR, PC —_ 
1 


Meteorological Satellite Center, Tokyo (Japan). 

Distribution and Movement of Smokes from Forest 
Fires That Occurred Along the Boundary of the 
omy umamenacy of China and the USSR on April- 


Ma a 

Va tos and S. Kigawa..Nov 88, 15p 

In Japanese; — Summary. In Its Meteorological 
Satellite Center hnical Note, No. 17, 1988 p 15-29. 
Original Contains Color Iliustrations. 


Big forest fires occurred along the boundary of the 
People’s Republic of China and the USSR on April- 
May 1987. Distribution and movement of smoke from 
the forest fires can be detected in Geostationary Mete- 
orological Satellite (GMS) visible imagery, but hardly in 
the infrared imagery. Smoke spread over the Sea of 
Japan and the northwestern Pacific Ocean. Smoke 
moved several thousand Kilometers from the source 
and yet had a considerable particle density to be de- 
tected in the visible imagery. A numerical simulation by 
the Global Tracer Model was carried out to confirm 


that the observed grey area can be regarded as the 
smoke from the forest fires. A simulated horizontal dis- 
tribution agrees quite well with the observed area over 
the continent, the Sea of Japan and the Pacific Ocean. 
An increment of albedo due to the existence of smoke 
particles is 0.01 to approximately 0.09 over the sea. 
Movement of smoke particles is greatly influenced by a 
synoptical disturbance. Height of smoke advection is 
high in front of a front, and low behind a front. The 
height difference indicates that the advection height of 
smoke particles is determined not by the updraft over 
the forest fires, but by the ascending and descending 
current of synoptical disturbance. 


104,465 
PB91-105056/GAR PC A03/MF A03 
Southeastern Forest Experiment Station, Asheville, 


Effects of Fenvalerate and Azinphosmethyi on 
= Insects and Their Natural Enemies in Loblol- 
Pine Seed Orchards. 
Porest Service research paper. 
S. R. Clarke, G. L. DeBarr, and C. W. Berisford. Aug 
90, 16p FSRP-SE-279 


Ground applications of azinphosmethyl caused signifi- 
cant mortality of the scale insects Toumeyella pini 
(King), Pseudophilippia quaintancii Cockerell, and Ora- 
cella acuta (Lobdell), whereas aerial applications did 
not. Fenvalerate applications generally did not cause 
significant mortality, and alternating applications of the 
two insecticides produced infestations intermediate 
between those treated only with azinphosmethyl or 
fenvalerate. Parasitism and predation rates were 
sometimes significantly lowered by insecticide applica- 
tions. 


104,466 

PB91-106120/GAR PC A03/MF A03 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Assessment of Nongame Bird Habitat Using 
Forest Survey Data. 

Forest Service research p aoe. 

R. A. O’Brien. Oct 90, 13p FSRP/INT-431 


Forest Survey data were used to assess nongame bird 
habitat potential based on food and shelter require- 
ments on 24 plots. These assessments were then 
evaluated using bird numbers. Results of the analyses 
showed some correlation of bird numbers with tree 
canopy variables, and illustrate the potential for using 
Forest Survey data for wildlife habitat assessment. 


104,467 

PB91-107748/GAR PC A06/MF A06 
Foreign Agricultural Service, Washington, DC. Forest 
Products Div. 

Guide to Exporting Solid Wood Products. 
Agriculture handbook. 

Jul 90, 124p AGRICULTURE/HB-662-REV 

See also report dated Sep 86, PB88-102173. 


The revision of the 1986 handbook provides a guide 
for U.S. Wood product producers to develop a suc- 
cessful export marketing strategy. It covers how to 
obtain accurate and up-to-date export Marketing infor- 
mation so that the production, scheduling, and ship- 
ping of U.S. wood products can be done profitably. The 
flow chart provides an outline of the major activities 
associated with exporting and export marketing. The 
outline includes many of the topics covered in the 
guide to exporting wood products. 


104,468 

PB91-107995/GAR PC A03/MF A03 

Coenet Service, Ogden, UT. Intermountain Research 
tation. 

User’s Guide to the Event Monitor: Part of Progno- 

sis Model Version 6. 

Forest Service general technical rept. 

N. L. Crookston. Oct *. 26p FSGTR/INT-275 

See also PB86-15560 


The report describes how to use the Event Monitor to 
dynamically invoke management activities in the Prog- 
nosis Model for Stand Development. The program ac- 
cepts statements of conditions-expressed as logical 
expressions of stand-state variables-to be met and 
sets of activities to be simulated when the conditions 
are met. The combination of a condition and a set of 
activities is considered a rule of stand management. 
Several rules may be used to define a stand manage- 
ment policies. Replaces General Technical Report 





aw aes 





INT-196 (Crookston 1985); retains most features of 
the Event Monitor, provides several new features. 


104,469 

PB91-108043/GAR PC A03/MF A03 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Sampling Methods for Terrestrial Amphibians and 
Reptiles. Wildlife-Habitat Relationships: — 
Procedures for Pacific Northwest Vert 

Forest Service general technical rept. 

P. S. Corn, R. B. Bury, A. B. Carey, and L. F. 
Ruggiero. Jul 90, 41p FSGTR-PNW-256 

Prepared in cooperation with National Ecology Re- 
search Center, Fort Collins, Co. 


The methods described for sampling amphibians and 
reptiles in Douglas-fir forests in the Pacific Northwest 
include pitfall trapping, time-constrained collecting and 
surveys of course woody debris. The herpetofauna of 
this region differ in breeding and non-breeding habitats 
and vagility, so that no single technique is sufficient for 
a community study. A combination of pitfall trapping 
and hand collecting is the most effective approach. 


104,470 

PB91-108100/GAR PC A05/MF A05 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Production, Prices, Employment, and Trade in 
Northwest Forest Industries, Third Quarter 1989. 
Forest Service resource bulletin. 

D. D. Warren. Apr 90, 100p FSRB-PNW-172 


The report provides current information on lumber and 
plywood production and prices; employment in the 
forest industries; international trade in logs, lumber, 
and plywood; volume and average prices of stumpage 
sold by public agencies; and other related items. 


104,4 

PB91- 7108852/GAR PC A03/MF A03 
Southern Forest Experiment Station, New Orleans, LA. 
Midsouth Veneer Industry, September 1990. 

Forest Service resource bulletin. 

D. M. May, and J. S. Vissage. Sep 90, 16p FSRB- 
SO-154 

See also PB84-194539. 


The USDA Forest Service, Southern Forest Experi- 
ment Station’s latest survey of the Midsouth veneer 
industry shows the softwood veneer industry continu- 
ing its dominance as the hardwood veneer industry 
has continued to decline. The number of softwood 
mills has stabilized after years of growth, while both 
commercial and container hardwood mills have de- 
creased in number. Production and consumption of 
hardwood veneer logs have also decreased in re- 
sponse to the reduction in hardwood mills. 


104,472 

TIB/A90-81874/GAR PC E07 
Technische Univ. Muenchen (Germany, F.R.). Lehr- 
stuhl fuer Botanik. 

Terpengehalte und -emissionen von Fichten mit 
unte: iedlichen Schadsymptomen. Schlussber- 
icht. (Content and emission of terpenes from 
poe with different disease symptoms. Final 
report). 

R. ,_ L. Merk, R. Steinbrecher, and H. 
Ziegler. 1988, 53p 

Contract BMFT 037402 

In German. With 26 refs., 12 tabs., 9 figs. 


Monoterpenes are abundant compounds in conifers. 
They are ecologically important as attractors or repel- 
lents of insects and fungi and are released into the at- 
mosphere in considerable amounts, where they react 
with air pollutants to form toxic products. The investi- 
gation was conducted to study the composition and 
amounts of terpenes found within the needles of Picea 
abies and emitted into the atmosphere, in connection 
with tree desease symptoms. First of all, the overall 
variability under field conditions was tested. This is so 
high, that it is impossible to verify an influence of 
needle loss on terpene amounts. Needle yellowing 
however correlated significantly with a decrease in the 
amounts of all terpenes found within the needles. Fur- 
thermore a method was developed to study the emis- 
sion rates of terpenes from living twiglets under natural 
conditions. Preliminary results show that besides tem- 
perature, the stomatal aperture has an effect on emis- 
sion rates. They exhibit a distinct daily fluctuation, 


“which is correlated with the opening of the stomata. 
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The results are important with respect to resistance 
against pathogenic organisms and dynamics of air pol- 
sooereay” (Copyright (c) 1990 by FIZ. Citation no. 


104,473 

TIB/B90-82043/GAR PC E09 

Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 

ny, F.R.). Projekt Europaeisches Forschungszentrum 

fuer Massnahmen zur Luftreinhaltung. 

6. Statuskolloquium des PEF vom 6. bis 8. Maerz 

= im Kernf trum Karisruhe. Zu- 
der (6th status 

comeuuiam 08 te an ot 1990 

at Karisruhe Nuclear Research Center. Summariz- 

ing reviews of the ram 

Apr 90, 84p Rept no. KFK-PEF-62 

In German. 6. PEF status colloquium of Kernfors- 

chu entrum Karlsruhe, Karisruhe (Germany, F.R.), 

6-8 Mar 1990. 


This report compiles the summarizing reviews of the 
program management in the final session of the 6th 
Status colloquium. The full papers to which the sum- 
maries refer, are published in KfK-PEF 61. (orig.). 
(Copyright (c) 1990 S FIZ. Citation no. 90:082043.) 
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104,474 

DE90014840/GAR 

Los Alamos National Lab., NM. 
Manganese-oxide minerals in fractures of the 

Crater Flat Tuff in drill core USW G-4, Yucca Moun- 

tain, Nevada. 

B. A. Carlos, D. L. Bish, and S. J. Chipera. Jul 90, 

61p LA-11787-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC 

Portions of this document are illegible in microfiche 

—— Original copy available until stock is exhaust- 


PC A04/MF A01 


The Crater Flat Tuff is almost entirely below the water 
table in drill hole USW G-4 at Yucca Mountain, 
Nevada. M nese-oxide minerals from the Crater 
Flat Tuff in USW G-4 were studied using optical, scan- 
ning electron microscopic, electron microprobe, and x- 
ray powder diffraction methods to determine their dis- 
tribution, mineralogy, and chemistry. Manganese- 
oxide minerals coat fractures in all three members of 
the Crater Flat Tuff (Prow Pass, Bullfrog, and Tram), 
but they are most abundant in fractures in the ed 
welded devitrified intervals of these 
coatings are mostly of the Bla Poe one 
mineral group, but the chemistry of these coatings 
varies considerably. Some of the chemical variations, 
particularly the presence of calcium, sodium, and 
strontium, can be explained by admixture with todoro- 
kite, seen in some x-ray powder diffraction patterns. 
Other chemical variations, particularly between Ba and 
Pb, demonstrate that considerable substitution of Pb 
for Ba occurs in hollandite. Manganese-oxide coati 
are common in the 10-m interval that produced 75% of 
the water pumped from USW G-4 in a flow survey in 
1983. Their presence in water-producing zones sug- 
gests that manganese oxides may exert a significant 
chemical effect on groundwater beneath Yucca Moun- 
tain. In particular, the ability of the manganese oxides 
found at Yucca Mountain to be easily reduced sug- 
gests that they may affect the redox conditions of the 
groundwater and may oxidize dissolved or suspended 
. Although the Mn oxides at Yucca Mountain 
have low exchai cities, these minerals may 
retard the migration of some radionuclides, particularly 
the actinides, through scavenging and coprecipitation. 
23 refs., 21 figs., 2 tabs. 


104,475 

DE90014864/GAR PC A04/MF A01 

— a ey Labs., Albuquerque, NM. +e 
leasuring nami pression release 

behavior of ne Gyramie com and Tunnel Bed (NTS) 

Tuffs over the range 1--13 GPa. 

M. D. Furnish. y~ bee. = SAND-90-1317 

Contract ACO04-76DP00 

Sponsored by Gopartaae - Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

— Original copy available until stock is exhaust- 


104,478 


Geology & Geophysics 


athe MCe unt of te Pantbooh wom. refs., 61 
figs., 9 tabs. 


104,476 
DE90015513/GAR PC A17 
Minerals and Geotechnical Logging Society. 


on borehole geophysics for mineral 
and groundwater appicatons. ume 
Papers 
qoundwaler applications, 


, geotechnical 
taovens NV USAT BS Os 1800. 
—— copy does not permit microfiche pro- 


The competency of monitor well completions, includ- 
ing the continuity of the toate and 
location of the sand 


it 


"801087 057-Vol.1 


in shallow monitor wells. Bor: density 
a i above and 

aes ee C-cased wells due 
to the density contrasts among various completion 
conditions. Empirical measurements made in the labo- 


significant problems with the construction o 
wells and demonstrate the confidence of this tech. 
nique. 


104,477 
DE90015514/GAR PC A15 
New Mexico Bureau of Mines and Mineral Resources, 


Continental —— abstracts. Bulletin 131. 
1989, 345p CONF-890685-Absts 


Contracts 8 sagan AC04-76DP00789 
International Association o sare nak and Chemis- 
try of the Earth’s Interior, Santa Fe, NM | 2 Jun - 
1 Jul 1989. — by Department of Energy, 
Washington, 

oi tie copy does not permit microfiche pro- 


This document contains abstracts on continental mag- 
matism prepared by the International Association of 
Volcanology and Chemistry of the Earth’s Interior. Ab- 
stracts are listed al tically by senior author, fol- 
lowed by late arrivals and an index. (KJD) 


104,478 
DE90015816/GAR PC AO1/MF A01 
Lawrence Livermore National Lab., CA. 

Livermore (LLL) on 


Lawrence Laboratory 
waa ee 


J. Goodkind. 5 May 90, 5p UCRL-CR-104533 
Contract W-7405-EN 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of this funding has been to install two 
modified UCSD superconducting gravimeters at the 
Hawaiian Volcano Observatory HO). The research 
and development underlying the modifications was 
funded primarty by NOAA and in smaller part by this 
contract. tion and installation of the instru- 
ments at HVO could not proceed prior to completion of 
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this effort. Although considerable work remains to be 
done to guarantee optimum performance of all future 
instruments, three instruments have been assembled 
using present technology and their performance meets 
our most optimistic expectations. No instrumental drift 
has been measurable on them and current results 
allow us to set an upper limit on drift at about 0.5 
(mu)Gal for a five month record at Miami. As longer 
simultaneous records from two instruments are ob- 
tained this limit will be set lower. They reveal substan- 
tial gravity variations due to rainfall as well as smaller 
ones which may be caused by activity within the voica- 
no. 2 refs., 1 fig. 


104,479 
DE90016620/GAR PC AO5/MF A01 
Lawrence Berkeley Lab., CA. 

CHANGE: A numerical model for three-dimension- 
al modelling of channelized flow in rock: User’s 
manual and lis’ 7 

D. Billaux, and J. E. Peterson. Mar 90, 95p LBL- 
24911 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
eee Original copy available until stock is exhaust- 


The purpose of this report is to provide the user with 
sufficient information to run the program CHANGE: A 
numerical model for three-dimensional modelling of 
channelized flow in rock. This report should familiarize 
the user with program options and modes of operation, 
input variables, input and output files. In addition, infor- 
mation not strictly needed to run the program, but 
useful in understanding its internal structure and the 
flow of computation is provided in the appendices. The 

i cover program variables and arrays, sub- 
routines outlines, a short description of each subrou- 
tine, and finally a listing of the code. 7 refs., 4 tabs. 


104,480 
DE90016631/GAR PC A04/MF A01 
Lawrence Berkeley Lab., CA. 

CHANGE: A numerical model for three-dimension- 
poll moray of channelized flow in rock: Theory 


design. 
D. Billaux, J. C. S. Long, and J. E. Peterson. Mar 90, 
56p LBL-24910 
Contract AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


A model for channelized flow in three-dimensional, 
random networks of fractures has been developed. In 
this model, the fractures are disc-shaped discontinu- 
ities in an impermeable matrix. Within each fracture, 
flow occurs only in a network of random channels. The 
channels in each fracture can be generated independ- 
ently with random distributions of —— conductivity, 
and orientation in the fracture plane. Boundary condi- 
tions are specified on the sides of a ‘flow region,” and 
at the intersections of the channeis with interior 
“holes” specified by the user to simulate boreholes or 
drifts. This code is part of a set of programs used to 
generate two-dimensional or three-dimensional 
random fracture networks, plot them, compute flow 
through them and analyze the results. 8 refs., 13 figs. 


104,481 

DE90016632/GAR 
Lawrence Berkeley Lab., CA. 
Sensitivity studies on parameters smears gas re- 
lease from anu round rock cave 

E. Schlueter, and K. Pruess. Jan 90, 6Op | LBL-28818 
Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—. Original copy available until stock is exhaust- 


PC A04/MF A01 


A series of numerical simulation experiments is per- 
formed to quantify the effects of the release and migra- 
tion of non-condensible gas in water-saturated frac- 
tured rock formations. The relative importance of multi- 
phase parameters such as relative permeability, capil- 
lary pressure, intrinsic permeability, and porosity on 
system behavior is studied. 10 refs., 28 figs., 5 tabs. 


104,482 
DE90016643/GAR 
Lawrence Berkeley Lab., CA. 
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PC A03/MF A01 


Integral solutions for transient fluid flow through 
deformable media. 

Y. S. Wu, K. Pruess, and P. A. Witherspoon. Apr 90, 
42p LBL-28938 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
woe Original copy available until stock is exhaust- 


This paper presents an wp method for analyzing 
transient fluid flow through a deformable porous 
medium. Approximate analytical solutions have been 
obtained for one-dimensional linear and radial flow 
the integral technique, in which the density of the fluid, 
and the porosity and permeability of the formation are 
treated as arbitrary functions of pressure. The integral 
solutions have been checked by comparison with 
exact solutions for the linear case, and with numerical 
simulation results for general non-linear problems; ex- 
cellent agreement has been obtained. In the study of 
transient flow of fluids through porous media, perme- 
ability of the formation has often been treated as a 
constant in order to avoid solving a non-linear prob- 
lem. The present work shows that the assumption of 
pressure-independent permeability may introduce sig- 
nificant errors for flow in deformable media. Applica- 
tion of the integral solutions to slightly compressible 
fluid flow in a horizontal fracture network is illustrated. 
The calculations show that neglect of changes in frac- 
ture permeability leads to large errors when injection 
pressure in high. 24 refs., 12 figs., 2 tabs. 


104,483 

DE90016652/GAR PC A05/MF A01 
Lawrence Livermore National Lab., CA. 

eae user’s guide and documentation. Revision 


K J. Jackson, T. J. Wolery, W. L. Bourcier, J. M. 
Delany, and R. M. Moore. 15 Nov 88, 93p UCID- 
21406-Rev.1 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


MCRT is a FORTRAN computer program used to gen- 
erate computer files, containing thermodynamic data 
for chemical reactions involving solids, gases, and 
aqueous species. The MCRT code uses basic thermo- 
dynamic and reaction stoichiometry information stored 
in data and input files to produce an output file contain- 
ing a grid describing the temperature dependence of 
equilibrium constants of mineral hydrolysis reactions 
and aqueous dissociation reactions. The reaction 
properties generated by MCRT comprise a critical por- 
tion of the thermodynamic data needed by the 
chemical modeling codes in the EQ3/6 software pack- 
age. The set of files used to store the thermodynamic 
data for the aqueous, solid, and gaseous species and 
associated FORTRAN data base manipulation codes 
are also described in this user’s manual. The data 
base structure and use of the data manipulation pro- 
grams are described only in sufficient detail to illustrate 
their relationship to the MCRT code. This user’s guide 
is designed to acquaint a new user with the MCRT pro- 
gram and its associated data files, so as to facilitate 
the use of the code and its various options. The data 
base processing programs MDAP and DARP are brief- 
ly described, and several sample runs of the programs 
are included to illustrate the available options. In addi- 
tion, the structure of the MCRT code, the coding con- 
ventions used throughout the EQ3/6 package, and the 
methods used in MCRT to extrapolate thermodynamic 
data to elevated temperatures are described. Appendi- 
ces 1--4 contain descriptions of the important varia- 
bles defined in MCRT and a glossary of subroutines 
called by MCRT. 21 refs. 


104,484 

DE$0016733/GAR PC A02/MF A01 
Kansas State Geological Survey, Lawrence. 
Depositional sequence analysis and sedimentolo- 
gic modeling for improved prediction of Pennsyl- 
= reservoirs. Quarterly report, April-June 


Progress rept. 

Watney. Sep 90, met DOE/BC/14434-1 

Contract FG22-90BC1 443 

Sponsored by Department a Energy, Washington, DC. 
Portions of this document are illegibie in microfiche 
products. 


The objectives of this research are to: (1) assist opera- 
tors in locating and producing petroleum not currently 


under development because of technological prob- 
lems or the inability to identify details of reservoir com- 
partmentalization, (2) to decrease risk in field develop- 
ment, and (3) accelerate the retrieval and analysis of 
baseline geoscience information for initial reservoir de- 
scription. The interdisciplinary data sought in this re- 
search will be used to resolve specific problems in cor- 
relation of strata and to establish the mechanisms re- 
sponsible for the Upper Pennsylvanian stratigraphic 
architecture in the Midcontinent. The data will better 
constrain ancillary problems related to the validation of 
depositional sequence and subsequence correlation, 
subsidence patterns, sedimentation rates, sea-level 
changes, and the pron tang of sedimentary se- 
quences to basement terrains. The eaonclelie infor- 
mation, including data from field studies, surface and 
near-surface reservoir analogues, and regional data- 
base development, will also be used for development 
of ape a computer process-based simulation 
models tailored to specific depositional sequences for 
use in improving prediction of reservoir characteristics. 
Progress is briefly described. 3 figs. 


104,485 
DE90518448/GAR PC A13/MF A02 
Institut Francais du Petrole, Rueil-Malmaison. 
Sonic and ultrasonic elastic wave velocity and at- 
— in rocks under confining pressure. 

esis 
N. Lucet. Nov 89, 279p IFP-37-626 
In French. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A presentation of resonant bar technique, permitting 
the measurement of acoustic properties of rocks under 
confining pressure, and a critical analysis of the 
method are reported in the first part of this thesis. It is 
shown, in the second part, that intrinsic sonic attenu- 
ation of non-shaly water-saturated rock samples is 
very low. These sonic measurements are compared to 
ultrasonic measurements performed on the same 
rocks. be ys apparent ultrasonic attenuation values are 
explained by density heterogeneities and shear wave 
birefringence. Experimental velocity dispersion be- 
tween the two frequency ranges can sometimes be 
fitted to viscoelastic models such as Constant Q or 
Nearly constant Q models. Discrepancies with these 
rules can often be related to the presence of heteroge- 
neities. 


104,486 
MIC-90-02554/GAR PC E17/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
Geological and engineering classification of 
Nepean sa 


sandstone 
Report no. MRL 89-1 18(TR). 
B. Gorski. c1989, 208p 


A rock substance may be classified differently for a “ 
mineralogy, physical and mechanical properties 
st on the scientific discipline involved in the 
study. Geologists, mining, and civil engineers require 
certain information about a rock substance for differ- 
ent reasons. This study brings together methods of 
rock classification based on geological and engineer- 
ing properties using Nepean sandstone. This material 
is readily available and sufficient data exists to com- 
pare it with the test results of the study. 


104,487 

NUREG/CR-5258-V3/GAR PC A06/MF A06 
Georgia Inst. of Tech., Atlanta. School of Earth and 
Atmospheric Sciences. 

Georgia/Alabama Regional Seismographic Net- 
work. Annual yg ond 1987-June 1988. 

L. T. Long. Sep 90, 103 

Contract RC.04-85-122 

Also available from Supt. of Docs. See also NUREG/ 
CR-5258-V2. Sponsored pA Regulatory Com- 
mission, Washington, DC. Div. of Engineering. 


The objective of the study is to contribute data and 
——— conducive to the development of criteria for 

lishing earthquake hazard potential in the south- 
eastern United States. Tasks: The first task is to install 
and maintain the Georgia/Alabama seismic network. 
The seismic network consists of about 21 stations in 
Alabama, Georgia, and adjoining regions of southeast- 
ern Tennessee and South Carolina. The seismic net 
includes three three-component short period stations 
and operates completely on solar power. The second 
task is to monitor the seismic activity in southeastern 
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Tennessee, northern Alabama, and Georgia. The data 
are to be used in appropriate topical studies. 


104,488 
N90-25410/3/GAR 

(Order as N90-25398/0/GAR, PC rooyue 

1 

a Joanneum G.m.b.H., Graz 
— fuer Digitale Bildverarbeitung und Gra- 
phik. 
Geocoded Spaceborne SAR Products for Geologi- 


cal pees. 

M. F. Buchroithner. cMar 90, 9p 

pen aes Remote Sensing and the Earth’s Environment 
p 1 


The potential of spaceborne SAR (Synthetic Aperture 
Radar) imagery for geological ications is present- 
ed. Background information on SAR image generation 
is given, stressing the use of a geocoding procedure. 
Geocoding is a prerequisite for combination with other 
(remote sensing) data sets. Advantages and draw- 
backs of geometrically r versus uncorrected im- 
agery are treated. One of the advantages of SAR im- 
agery is the accentuation of geomorphological fea- 
tures in low to medium relief terrain. 


104,489 
N90-25412/9/GAR 
(Order as N90-25398/0/GAR, PC — 
Institut fuer Weltraumforschung, Graz (Austria). 
Solid Earth, Gravity Field and Environment. 
H. Suenkel. cMar 90, 9p 
In Esa, Remote Sensing and the Earth’s Environment 
p 115-123. 


The use of geodetic spaceborne position and gravity 
field sensors in monitoring environmenta! changes is 
discussed. Large scale motion and deformation of tec- 
tonic plates, small scale deformation of surface struc- 
tures, changes in day length and in the direction or the 
Earth’s axis of rotation are some applications of 
spaceborne position and gravity field sensors in Earth 
observation. The need to bri the gap between the 
remote sensing community and geodetic er es toe 
stressed. The structure of the Earth’s gravity field, 
changes in mean sea level and dynamic sea surface 
topography are several other examples of features 
which can be elucidated by geodetic techniques. 


104,490 

N90-26437/5/GAR PC A05/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Proceedings of a W on Lunar Volcanic 
Glasses: Scientific and Resource Potential. 

J. W. Delano, and G. H. Heiken. 3 Aug 90, 77p NAS 
1.26:186631, LPI-TR-90-02, NASA-CR-186631 
Contract NASW-4066 

Workshop Held in Houston, TX, 10-11 Oct. 1989. 


This workshop on lunar mare volcanism was the first 
since 1975 to deal with the major scientific advances 
that have occurred in this general subject, and the first 
ever to deal specifically with volcanic glasses. Lunar 
volcanic glasses are increasingly being recognized as 
the best geochemical and petrologic probes into the 
lunar mantle. Lunar volcanic glasses, of which 25 com- 
positional varieties are presently known, appear to rep- 
resent primary magmas that were produced by partial 
melting of differentiated mantle source regions at 
depths of perhaps 400 to 500 km. These high-magne- 
sian picritic magmas were erupted onto the lunar sur- 
face in fire fountains associated with the release of in- 
digenous lunar volatiles. The cosmic significance of 
this volatile component, in an otherwise depleted 
Moon, remains a — puzzle. The resource poten- 
tial, if any, of the surface-correlated volatile sublimates 
on the volcanic glass spherules had not been system- 
atically addressed prior to this workshop. 


104,491 
N90-27154/5/GAR 
(Order as N90-27140/4/GAR, PC ay * MF 
02 


) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
ications of ISES for Geology. 
. Bowker. Jul 90, 5p 
in Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 139-143. 


The principal applications for onboard data processing 
and real-time data transmission in the geological sci- 
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ences are the detection of early warning signs of od 
tential catastrophic events and the rapid assessment 
of — and damage following major events. Also, 
peg amr na for quick look and supporting data 
field investigations should not be disregarded. 
os platforms are ideal for these applications be- 
conn of the variety of earth — instruments and 
their differing modes of operation. Further study is re- 
quired to define the role for each instrument and to 
assess how they can aid each other in establishing an 


uvaved output product. 
104,492 
N90-27192/5/GAR 

(Order as N90-27177/6/GAR, PC A07/MF 

1) 

Institut de Physique du Globe du Paris (France). Dept. 
de Geomagnetisme. 
Use of Data for Studies on the 
Earth’s Deep interior. (Abstract Only). 


J. Lemouel. 15 Feb 90, 1p 

In Finnish Meteorological Inst., Proceedings of the 
International Workshop on Geomagnetic Observatory 
Data Acquisition and Processing p 127. 


The methods are described which are in use for the 
study of the deep interior of the Earth and the present 

of the conductivity profile of the mantle. 
Also motions of the a of the mt motions inside the 
core and the geodyna and the core-mantle cou- 
pling wpe: do the eee of heat and angular mo- 
mentum with effects on Earth’s rotation are dis- 
cussed. The importance o' ste Preven el 
magnetic data with high absolute accuracy from differ- 
ent parts of the world is stressed, as well as the impor- 
tance of satellite surveys. The knowledge of the geo- 
magnetic secular variation based on observatory data 
is found still insufficient and needing improvement for 
the modeling of the conductivity of the deep mantle, 
the diffusion at the core-mantie boundary and the fluid 
velocities at the core-mantie boundary. The main field 
geomagnetism has reached the point where accurate 
global vector data extending over significant time span 
is required for significant advances in SEDI. 


104,493 
N90-28123/9/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 


eee Biblog 2 
asa Geodynam ram: raphy. 

Annual Report No. 07 1986 108 

Aug 90, 166p NAS 1.15:4220, NASA-TM-4220 


The Seventh Geodynamics Program report summa- 
rizes program activities and achievements during 1988 
and 1989. Included is a 115 page bibliography of the 
publications associated with the NASA Geodynamics 
Program since its initiation in 1979. 


104,494 

PBS1-108829/GAR PC A04/MF A04 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Program to Generate Site Dependent Time Histo- 
ries: EQGEN. 

Technical rept. 


: tS W. =, A Srinivasan, and A. S. Cakmak. 30 Jan 


phan Bs ER-90-0009 

Grant NSF-ECE-86-07591 

Prepared in cooperation with Princeton Univ., NJ. 
Dept. of Civil Engineering and Operations Research, 
and Clarkson Univ., Potsdam, NY. Sponsored by Na- 
tional Science Foundation, Washington, DC. 


The paper presents the final report of a study on the 
modeling of earthquake ground motion in seismically 
active zones. The first part of the study focuses on the 
use of parametric time series methods to model earth- 
quakes. The modelling parameters used in the analy- 


sis of the accelerograms are related to physical varia- 
bles such as juake magnitude, epicentral dis- 
tance and site and a set of regression rela- 


geology 
tions derived for the region. This enables the simula- 
tion of site-faithful time histories for regions without 
ground motion records. The modelling of the earth- 
quakes is done using a multivariate Autoregressive 
Moving Average process. The second part of the study 
deals with the extension of this procedure to model 
multiple event earthquakes. Studies are conducted on 
multiple event earthquakes in Mexico and Japan and 
sui regression relations between the modelling 
parameters and the site conditions are developed. The 
report also includes an alternative procedure to model 
the time series based on the digital simulation of the 
power spectral density function. The fundamental ad- 


104,497 
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vantage of these procedures is that the time invariant 
parameters for both the power spectral density and the 
ARMA models can be easily related to physical varia- 
bles at the site. 


104,495 

PB91-108837/GAR PC AO06/MF A06 
eo aeing — for Earthquake Engineering Research, 
Pilot Study on Seismic Vulnerability of Crude Oil 
Transmission 


Technical rept. 

T. Ariman, R. Dobry, M eet. eee 
O’Rourke. 25 May 90, i22p | NCEER-90-0008 
Contract NSF-ECE-86-075 


Prepared in cooperation with Tulsa Univ., OK., Rens- 
selaer Polytechnic Inst., Troy, NY., and’ Polytechnic 
Univ., Brooklyn, NY. Sponsored by Polytechnic Univ., 
Brooklyn, NY. 


The purpose of the pilot study is multifold. First, the 


ic hazard, 
and large ground deformation potential in'the New 
Madrid seismic zone and its neighboring eros ©) 
system configuration and operation; (c) Selemic. re- 


tion. Second, the study demonstrates a systems ap- 
proach in which the findings of the review and limi. 
nary investigation performed on various component 
systems individual can be — 
and synthesized for seismic risk 

system. Third, the study identifies future thas oak 
items that are crucially important to upgrading the ac- 


curacy of the risk assessment. 

104,496 

TIB/A90-81958/GAR PC E07 
Hanover Univ. (Germany, F.R.). Fachbereich Bauin- 


Effekte in sateiliten- 
gestuetzten Netzen. (Treat- 
ment of systematic effects in 
local grids). 


Diss. (Dr.-Ing). 

K. Fritzensmeier. 1989, 213p 

In German. homseetrsnem ry Arbeiten der Fachrich- 
tung » - gaan: eae Universitaet Hannover, 
no. 1 


In the linking of different a types for hybrid 
analysis of local geodetic grids, there are usually more 
or less pronounced gaps between the introduced and 
estimated standard deviations. The procedure select- 
ed for the study has the aim of using those model 
faults not covered by normal observation techniques in 
practice and which are responsible for the gaps in the 
models, thus ae faults, by expanding or modifying 
the analysis is. For error estimation in GPS ob- 
servations, modelling of the medium pervaded in the 
form of long-term delays in the ionosphere 

sphere constitutes the fundamental interference 
tential limiting the variants level in local networks 

error proportions caused by the troposphere in 

lar lead extremely rapidly ae o_o 

tions. As the conditioned 

in terms dence Gam ameahcnonaeare oma 
ed directly in terrestrial grids in the form of W 
coordinate differences, solution methods for combina- 
tion of the GPS observations with two and three-di- 
mensional terrestrial measurement information are 
also presented. (orig./RHM). (TIB: ZS Lan Ca 
(Copyright (c) 1990 by FIZ. Citation no. 90:081958.) 


Pema und Vermessungswesen. 
lung Be meepene 
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TIB/A90-81996/GAR PC E07 
Hanover Univ. (Germany, F.R.). Fachbereich Bauin- 
genieur- und Vermessungswesen. 


Untersuchungen zur 

mit ‘dm’ Genauigkeit. (Studies on regional geoid 
formation with ‘dm’ accuracy). 

Diss. (Dr.-Ing). 


T. Basic. 1989, 131p 
In German. Wissenschaftliche Arbeiten der Fachrich- 
_ anaes aie der Universitaet Hannover, 


This paper deals with estimation of parameters of the 
earth’s field of gravity - and above all with the deriva- 
tion of the quasi-geoid altitude reference surface which 
can be determined without hypothesis, ignoring the 
problem of coordinate determination. The significance 
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missions (gradiometry or satellite-to-sat- 
), the use of regionally adapted sphere 
appears a very good —— for re- 
ee gravitational field ay also because of 

tional advantages. (orig./RHM). (TIB: ZS 
2édati37)) (Copyright (c) 1990 rr FIZ. Citation no. 
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DE89009511/GAR PC A05/MF A01 
Solar Energy Research Inst., Golden, CO. 

Evaluation of a saline water resources in 
New Mexico for the 


ceogey ofm yarn 
apa ng, ap ey .ese sar 8° 
Contract ACO2-83CH 009 


1 3 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
* Original copy available until stock is exhaust- 


Researchers evaluated saline water resources in New 
Mexico for their suitability as sites for large-scale mi- 
croaigae production facilities. Production of microal- 
gae could provide a renewable source of fuel, chemi- 
Cals, and food. In addition, making use of the unused 
saline water resources would increase the economic 
activity in the state. After analyzing the 15 billion acre- 
ft of unused saline water resources in the state, scien- 

the locations down to six sites with the 
most potential. With further analysis, they chose the 
Tularosa Basin in southern New Mexico as the best- 
suited area for 100-hectare microalgae production fa- 
Cility. 34 refs., 38 figs., 14 tabs. 


104,499 

DE90514464/GAR PC A02 

ENEA, Saluggia (Italy). Centro Ricerche Energia. 
Underground water dating by tritium measure- 


Progress i, 
A. A. Cigna, and F. G. Giorcelli. Dec 89, 10p ENEA- 
RT-PAS-89:24, RT/PAS-89-24 
U.S. Sales Only. copy only, copy does not 
permit microfiche Bei lon 
The chai of tritium concentration in fallout pro- 
duced by experimental nuclear weapons exploded 
in atmosphere may be used, under some conditions, to 
evaluate the replacement velocity of underground 
water. The tritium concentrations in fallout at a latitude 
of 40-45 degrees N since 1950 is reported in this 
paper. A simple model with two compartments for 
peer of underground waters with a reduced turnover 
also described. As an example, the results obtained 
Sem some samples from the karst system of Grotta 
Grande del Vento - Grotta del Fiume (Ancona, Italy) 
are included. 


104,500 

MIC-90-02022/GAR PC E12/MF E01 
ery Inst. of Oceanography, Dartmouth (Nova 
Ice-based oceanographic sea-ice and meteoroi 
ical data obtained over the N.E. Newfoundland 
Shelf, 1988-89. 

Canadian -* ‘aout of hydrography and ocean 
sciences no 

D. B. Fissel, kK ~ der Baaren, and C. L. Tang. 
c1989, 173p SSC-FS97- 16/75E 


As one part of the LIMEX (Labrador Ice Margin Experi- 
ment) investigations, a 2-year (1988-1989) oceano- 
graphic study was conducted to develop improved 
techniques for oceanic and sea-ice data collection 

using shore-based aircraft. This report presents the 
data collected in March-April of 1988 and 1989, using 
shore-based helicopter logistics, along with a descrip- 
tion of the techniques applied to acquire these data. 
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N90-25285/9/GAR 
(Order as N90-25281/8/GAR, PC — 
1) 
Ecole Polytechnique Federale de Lausanne (Switzer- 


land). 
ee ny a See 


Rivers: le 
W. H. Graf, and L. Correia. 1988, 11p 
In Its Activities Report of the Hydraulics Research Lab- 
oratory 11 p. 


A particular aspect of the armoring phenomenon, 
namely the relation between the grain sizes of the top 
layer (armored layer), and the one of the subsurface 
material (bed layer) in a river bed is studied. An analy- 
sis of the existing methods for prediction of the grain 
size distribution of the armored layer is presented. A 
new method, based on the adoption of a one parame- 
ter exponential distribution for the grain sizes of the 
armored and the bed layer of a gravel bed river is pro- 
posed. Its generalization is examined. 


104,502 
N90-25286/7/GAR 
(Order as N90-25281/8/GAR, PC A06/MF 


A01) 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land) 


Modele a Deux Couches pour la Simulation des 
Ondes Internes Lineaires et Non-Lineaires dans le 
Leman (Two Layer Model for the Simulation of In- 
ternal Linear and Nonlinear Waves in Lake Geneva 


gig emg 

. M. Beckers, and W. H. Graf. 1988, 20p 

In French; English Sum . In its Activities Report of 
the Hydraulics Research atory 20 p. 


A nonstationary and fully nonlinear mathematical 
model to investigate internal waves motions in Lake 
Geneva, Switzerland is proposed. The model may be 
regarded as a unified theory of the two layer models 
commonly used in limnology mainly for the two follow- 
ing reasons: the model includes all the dominant fea- 
tures of baroclinic motions; it takes the real depth dis- 
tributions and the nonlinear contributions of pressure 
gradient into account. The shallow water approxima- 
tion was included and a zero transport over the entire 
column (the two layers) was assumed. The concept of 
a generalized equivalent depth, function of the hori- 
zontal coordinates and time, was introduced, general- 
izing the classical equivalent depth. Another contribu- 
tion of this model is an improved description of nonlin- 
ear interactions between depth and thermocline eleva- 
tions in the coastal regions. 


104,503 
N90-25287/5/GAR 
(Order as N90-25281/8/GAR, PC A06/MF 


A01) 
fom Polytechnique Federale de Lausanne (Switzer- 
and). 


Etude de la Variation Saisonniere des Pheno- 
menes de Melange dans I’Hypolimnion du Leman 
(Study of Seasonal Variation of eng Phenomena 
in the Hypolimnion of Lake Geneva (Switzerland)). 
v. Lemmin, C. Perrinjacquet, and W. H. Graf. 1988, 


in Brench; English Summ 


. In Its — Report of 
the Hydraulics Research Li 


ratory 26 p. 


Temperature profiles taken at several stations at inter- 
vals of 2 weeks to 1 month indicate that during 1988, 
due to the clement Winter no change of temperature 
occurred in the lowest 50 m of the great lake. During 
the same time the intermediate layers gained in heat 
content, most evident by the downward propagation of 
the 5.2 C isotherm by more than 100 m. During 
Summer stratification the gradient of heat content of 
the upper 80 m is comparable to the previous year. 
Over the last three years the great lake shows a trend 
of heat gain. Currents measured in the passage be- 
tween the small lake and the great lake durin ng Autumn 
and Winter near the lake bottom correlate with the pre- 
vailing winds. During bise events water from the small 
lake is pushed into the great lake at speeds at which 
sediment resuspension can be expected. In the deep 
hypolimnion of the great lake currents are much small- 
er and cyclic. The effects of the Coriolis force in de- 
flecting currents to the right is evident in both the cur- 
rents in the passage between the two lake basins and 
in the deep hypolimnion. 


104,504 
N90-25288/3/GAR 
(Order as N90-25281/8/GAR, PC A06/MF 


A01) 
Ecole Polytechnique Federale de Lausanne (Switzer- 


Fine-Scale Mixing in the Metalimnion and the Sea- 
sonal Thermociine of the Leman (Lake Geneva, 
Switzerland). 

Z. Vecsernyes, U. Lemmin, and W. H. Graf. 1988, 

17 


In ks Activities Report of the Hydraulics Research Lab- 
oratory 17 p. 


A measurement campaign was carried out from 31 
Aug. to 30 Sep. 1988 in the northern part of Lake 
Geneva, Switzerland, i in the Vidy bay about 1.3 km off- 
shore, to investigate the fine-scale mixing phenome- 
non of the metalimnion and near seasonal thermo- 
cline. Current meters were placed between a depth of 
5.0 and 20.0 m spaced 2.5 m apart. The observed 
mean currents showed a pattern of Ekman ne 
during E-going phases while the more dominant 
going ones oriented along the coast did not show any 
particular profile. There were two strong bise episodes 
in Sep. 1988. The time series analyses of tempera- 
tures of currents highlighted Poincare type internal 
wave activity. During strong north east oriented wind 
(bise) episodes the wave amplitude was strongly in- 
creased. Richardson number series pointed to mixing 
activity as a consequence of the second bise. 


104,505 
N90-25297/4/GAR 
(Order as N90-25296/6/GAR, PC aia +4 


Discrete 

Y. C. Yortsos. 1990, 40p 

In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 1 40 p. 


University of Southern California, Los Angeles. 
; Percolation Theory. 


The application of ordinary percolation theory con- 
cepts to describe the distribution of phases — 
quasi-static displacement in porous media is shown 
network representation of the porous medium and the 
assumption of local capillary equilibrium are basic re- 
quirements for this approach. An additional restriction 
is the lack of spatial correlations. Capillary pressure 
and relative permeability curves are the principal re- 
sults obtained. In the course of the above, effective 
medium theories are reviewed. 


104,506 
N90-25298/2/GAR 
(Order as N90-25296/6/GAR, PC — a) 


University of Southern California, Los Angeles. 
Instabilities: Miscible and immiscible Flows. 

Y. C. Yortsos. 1990, 36p 

In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 1 36 p. 


Conditions for the onset of instability in displacement 
in homogeneous porous media are reviewed. Empha- 
sis is placed on the effects of mobility contrast, disper- 
sion (capillary or hydrodynamic), features of base 
state, and flow geometry. Miscible and immiscible dis- 
placements are discussed. Differences and similarities 
with Hele-Shaw flows are pointed out. Possible limita- 
tions of the continuum description are suggested. Fur- 
ther research called for is outlined. 


104,507 
N90-25301/4/GAR 
(Order as N90-25296/6/GAR, PC A16/MF 
A 


Technion - Israel Inst. of Tech., Haifa. Faculty of Civil 
Engineering. 

Continuum Approach and Contaminant Transport 
in Ground Water Flows. 

J. Bear. 1990, 199p 

In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 1 199 p. Also Pre- 
sented at Vki Lecture Series Programme on Modelling 
and Application of Transport in Porous Media, Rhode- 
Saint-Genese, Belgium, 30 Nov. - 3 Dec. 1987. 


Eight lectures on mathematical modeling of transport 
in porous media are presented. A porous medium is 
defined, models and why they are needed are outlined, 
and the modeling process is discussed. The continu- 
um approach is introduced and microscopic and mac- 








[Fe 





roscopic equations for the transport model are de- 
rived. Advective flux of a phase the entire 
——— or part of it, and in multiphase flow is con- 
sider conditions are ee and a 


Macroscopic fluxes of mass of a component 
of a phase, phason sng and flow, and of heat, 
are consider modeling of contaminant trans- 
port is addressed. 


104,508 
N90-25303/0/GAR 
(Order as N90-25302/2/GAR, PC aD 
02 
Waterloo Univ. (Ontario). Dept. of Chemical Engineer- 


ing. 

Characterization of Porous Media: Pore Level. 

F. A. L. Dullien. 1990, 32p 

In Vki, Modeling and Teebiatians of Transport Phe- 
nomena in Porous Media, Volume 2 32 p. 


Characterization of porous media on the pore (micro- 
scopic) level is done for the purpose of understanding, 
poy and in some cases, controlling the behavior 
and the properties of the macroscopic medium. Pore 
size and pore size distribution are defined, and one- 
dimensional pore structure models are reviewed. Cap- 
illary pressure, relative permeabilility and hydrodynamic 
dispersion simulation with the help of network models 
of pore structure is discussed. Pore structure determi- 
nation from serial sections is outlined. 


104,509 
N90-25304/8/GAR 
(Order as N90-25302/2/GAR, PC cory A 


02) 
Waterloo Univ. (Ontario). Dept. of Chemical Engineer- 


ing. 

Characterization of Porous Media: Field Level. 

F. A. L. Dullien. 1990, 22p 

In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 2 22 p. 


Reservoir description, which is important for the nu- 
merical simulation of oil and gas reservoirs and 
aquifers, is addressed. The purpose of reservoir simu- 
lation is to predict the performance of the reservoir as 
accurately as possible. Rock data required for reser- 
voir characterization is described. The determination 
of reservoir boundaries by pressure drawdown tests is 
described. The measurement of porosities and perme- 
ability are outlined. The interpolation of reservoir rock 
data and the particular interpolation method called 
kiging. using geostatistics, are discussed. Additional 
lata required are listed. 


104,510 
N90-25309/7/GAR 

(Order as N90-25302/2/GAR, PC iy 
Gesamthochschule Kassel (Germany, F.R.). 
Particle Tracking Methods and Fractal Statistics in 
Groundwater aa 
W. Kinzelbach. 1990, 27p 
In Vki, Modeling and Applications of Transport Phe- 
Ae = na in Porous Media, Volume 2 27 p. Sponsored 

ly Vig. 


Standard finite difference and finite element solution 
methods of the pollutant transport equation require re- 
strictive spatial discretization in order to avoid numeri- 

cal dispersion and oscillations. Particle tracking meth- 
ods offer a robust alternative if for reasons of calcula- 
tional effort spatial discretization requirements cannot 
be met. The standard random walk method is dis- 
cussed for the case of an ideal tracer starting out from 
the Fokker-Planck equation. Particle tracking can be 
combined with stochastic modeling of macrodisper- 
sion. It also allows the direct introduction of non-Fick- 
ian dispersion. Various approaches including the use 
of fractal statistics, are discussed. 


104,511 

PB91-100487/GAR PC A05/MF A05 

— Weather Service, Fort Worth, TX. Southern 
legion. 


Centennial Survey of American Floods: Fifteen 
Significant Events in the United States, 1890-1990. 
Technical memo. 

D. T. Smith, and 'D. B. Reed. Oct 90, 96p NOAA-TM- 
NWS-SR- 133 

Portions of this document are not fully legible. 
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Contents: New Mexico’s Canadian River Flood of Sep- 
tember-October 1904; The Sacramento River Flood of 
1907; The 1908 and 1888 Floods on the Savannah 
River at Augusta, Georgia; Colorado’s Upper Rio 
Grande Flood of October 1911; The 1913 Flood on 
Ohio’s Great Miami River; The Great Mississippi River 
Flood of 1927; The Floods in the Eastern United 


ri Rivers and Red River of the North During the Spring 
1952; The June 1954 Flood on the International River, 
the Rio Grande, Between Texas and Mexico; The 
August 1967 Floods of East-Central Alaska; Flooding 
from Hurricane Agnes June 15-23, 1972; The 
Thompson Flash Flood, July 31-August 1, 1976; 
Flooding in West-Central New Mexico and Arizona, 
December 17-20, 1978. 


104,512 

PB91-104562/GAR PC A07/MF A07 
Morrison-Knudsen Engineers, Inc., Denver, CO. 
Determination of an bay alle Limit Rainstorm 
for the Colorado River Basin above ver Dam. 
Sep 90, 142 


p 

Contract BOM-5-CA-30-02880 

Sponsored by Bureau of Reclamation, Denver, CO. 
Earth Sciences Div. 


Storms over the Southern Intermountain Region were 
reviewed to determine the cause of large rainfall 
amounts for the May through October season. Rainfall 
amounts from the largest storms were analyzed using 
a Bureau of Reclamation mini-storm computer pro- 
ram to determine DAD (depth-area-duration) values. 
DAD data formed the basis for the development 
of the magnitude of the ULDRS (Upper Limit Design 
Rain Storm) for the Colorado River Basin above 
Hoover Dam. For this basin, rainfall magnitude is influ- 
enced by ‘opogregty, and an ULDRS magnitude is re- 
quired for each storm centering. Review of the data 
from storms indicated that one storm centering on the 
San Juan Mountains was characteristic for the basin 
above Glen Canyon Dam. A storm centering on the 
Pine and Cedar Mountains was characteristic of the 
basin between Hoover and Glen Canyon Dams. The 
ULDRS magnitude was determined for these two loca- 
tions with individual storm spatial and temporal distri- 
butions provided. 


104,513 


PB91-106070/GAR PC A03/MF A03 

lowa State Univ., Ames. Dept. of Botany. 

Pilot Study to Evaluate an Inexpensive Portable 

Device to Contin Monitor Dissolved 
gen, Water Temperature and Photosyntheti- 

Active Radiation in Upper Mississippi River 

System Backwaters. 

J. Owens, and W. G. Crumpton. Oct 90, 27p EMTC- 

90/06 


nsored by Fish and Wildlife Service, La Crosse, 
WI. Environmental Management Technical Center. 


During the fall of 1989, a pilot study was conducted to 
evaluate the potentiai of a submersible water quality 
monitoring system for use in backwater areas of the 
Upper Mississippi River. Between September 8 and 
October 27, 1989 continuous monitoring units devel- 
oped by W. G. /Crumpton and associates at lowa 
State University were deployed at a single Long Term 
Resource Monitoring Program water and sediment 
monitoring site on Pool 8, of the Upper Mississippi 
River. The units were used to monitor dissolved 
oxygen and temperature at a single depth and light at 
the surface and two subsurface depths throughout this 
period. Dissolved oxygen and temperature measure- 
ments were taken twice weekly at the site by Long 
Term Resource Monitoring Program personnel for 
comparison. The continuous monitoring units proved 
capable of collecting water quality data for extended 
periods of time in accordance with Long Term Re- 
source Monitoring Program goals, and a more exten- 
er aime study is recommended for the summer 
of 1990. 


104,514 


PB91-106559/GAR PC A05/MF A05 
Geological Survey, Columbus, OH. Water Resources 
Div. 


104,516 


Hydrology & Limnology 
per rn Sy in Ohio. 
Water resources i 


tion (Final). 
G. F. Koltun, and J. W. Roberts. 1990, 81p USGS/ 
WRIR-89-4126, FHWA/OH-90/01 


Discharges 


Sponsored by Federal Highway Administration, Colum- 
bus, OH. — and Ohio Dept. of Transportation, 


The purpose of the report is to present techniques for 
estimating flood-peak for rural, 

streams in Ohio. Better representation of fl 
discharges is emphasized for basins that (1) are locat- 
ed within the Maumee River basin of northwestern 


ve undergone various de- 

grees of reclamation, or (3) 2 are heavily forested. Multi- 

sary onary equations are given for estimating 

having recurrence intervals of 

2 5, 10, 25, 50, Se ee ae © 

method also is provided to oon ae See 
ed for an ungaged site by using weighted and ri 

po flood-frequency estimates for a str - 

Station located on the same stream. Computed 


estimates of peak 
a 
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PB91-107326/GAR PC A07/MF A07 
Arizona Univ., Tucson. Dept. of Hydrology and Water 
Resources. 


rept. 
> ar et and C. P. Gerba. 1 Oct 90, 147p USGS/ 
Grant Di-14-08-001-G-1501 
Sponsored by Geological Survey, Reston, VA. Water 


Resources Div. 


Adsorption and transport of bacteriophage and Poliovi- 
rus were studied in a series of laboratory batch and 
column experiments, and in a controlled field injection. 
First, adsorption of the eae MS-2 to silica 
and to silica bonded with a hydrophobic surface was 
studied in pe pres rave Second, column experi- 
ments were out to inv - the adsorption, 
= particularly the reversibility o of two 

bacteriophage, MS-2 (28nm) pa PRD-1 (65nm). 
Third, identical column experiments were also done 
with one animal virus, Poliovirus type 1 (28nm). Fourth, 
advection-dispersion modeling was used to interpret 
column results and to estimate rate constants for ad- 
sorption and . Models were also tested with 
previous data from fractured-rock experiments. Fifth, a 
month-long field injection was done to study the trans- 
port of MS-2 and PRD-1 under natural conditions. 


104,516 
PB91-107334/GAR PC A24 


Geological , Reston, VA. Water Resources Div. 
National Water — 1987: Hydrologic Events 
ise. 


J. E. Carr, E. B. Chase, R. W. Paulson, and D. W. 
— 1990, 568p USGS/WATER-SUPPLY PAPER- 


— available from Supt. of Docs. See also PB89- 
202691. 


The report, which is the fifth of an annual series de- 
scribing the Nation’s water resources, focuses on 
Ee ee ae ee use, 
and disposition of water in each State, the District of 
Columbia, Puerto Rico, and the U.S. Virgin Islands. 
Each State summary contains an overview of water 
supply and use, including a simplified State water 
budget, a brief history of eenenenaenaes dev t 
in the State, ee ate ‘major categories of 
water use and their geographic distribution within the 
State, and a summary of water-use-management ac- 
tivities. Multicolor illustrations show the State’s water 
growth of reservoir storage; population distri- 

bution in 1985 and the historical growth of population; 
surface-water, ground-water, and total withdrawals by 
county; freshwater withdrawals by category of use and 
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by wh apne river basins and aquifers; and the source, 
disposition of total freshwater withdrawals. 
Also summarized are the State agencies, laws, and 
regulations involved in the management of water 
supply and use. Other parts of the report provide a 
review of signi it hydrologic events in the 1987 
water year; trends and factors that affect do- 
mestic, industrial, and agricultural water use; review 
estimation techniques for determining instream-flow 


requirements; and discuss the benefits and capabili- 
ties of water-use forecast. 
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A theoretical model was developed to describe the 

ition distribution of solid sediment particles. The 
model agrees with experimental data collected from 
tthe study. An attempt was made to search for a single 
representative sediment size to be applied to existing 
sediment transport rate predictive equations. A new re- 
gression model was developed based on 1151 sets of 
existing data. The model agreed with these data better 
tha n any other existing equations. The main contribu- 
tion from the study was to develop a sediment trans- 
port for non-uniform sediment sizes based on the Ein- 
stein bed load function. 
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Hamburg (Germany, F.R.). 

Sinkgeschwindigkeit von Elbeschwebstoff bei 
Lauenburg und Bunthaus, August 1989. (Settling 
velocity o' solid matter in the river Elbe 
at Lauenburg and Bunthaus, August 1989). 

W. Puls, and H. Kuehl. 1989, 43p Rept no. GKSS- 
89/E/54 

In German. With 18 figs. 


In August 1989 the settling velocity and the concentra- 
tion of suspended solid matter was measured in the 
Elbe River at Bunthaus and Lauenburg by using an 
Owen-tube. The fluvial discharge of the Elbe river in 
summer 1989 was less than 300 m (3) /s which is an 
extremely low value. The aim of the measurements 
was to investigate the characteristics of suspended 
matter at this low fluvial discharge. The results show 
that the settling velocities were not extreme, but that 
the suspended matter concentrations were above 
avarage. In the storage lake near Geesthacht the sus- 
pended matter concentration at the water surface de- 
creased from Lauenburg to the weir by about 75%. 
(orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:081915.) 
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A thorough understanding of the thermal processes 
occurring within an experimental system is usually vital 
in correctly interpreting experimental observations, yet 
most researchers rely solely on temperature-measur- 
ing devices such as thermocouples to study these 
thermal processes. Heat flux is a process variable that 
is rarely, yet readily measured. This report details how 
commercially-available thin fiim heat flux sensors may 
be used within the petroleum engineering laboratory to 
accurately measure heat flux. To illustrate the proper 
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application of the sensor and the correct interpretation 
of the experimental results, a laboratory investigation 
is described. Five thin film heat flux sensors were used 
to study heat transfer processes occurring within a 
one-dimensional sandpack which was first steam 
flooded, then injected with a surfactant solution and a 
non-condensible gas to spontaneously generate 
steam foam. The sensors were attached to the outside 
of the sandpack beneath a layer of insulation. Their 
use allowed parameters such as the steam front veloc- 
ity and inclination, and the quality of the produced 
steam to be determined. Variations in the rates of heat 
transfer from the sandpack to the der pat ey proved 
to be significant with both time and position along the 
one-dimensional model. The sensors proved to be val- 
uable tools in understanding the heat transfer mecha- 
nisms occurring within the system and correctly inter- 
preting the experimental results. 12 refs., 17 figs. 
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This is a study on the use of alternative nonlinear 
methods in automated well test analysis, production 
and injection schedule optimization and in reservoir 
simulation. In automated well test analysis the advan- 
tages and disadvantages of second-order partial de- 
rivatives are investigated. Newton’s method is shown 
to be prone to difficulties, however by adjusting the ei- 
genvalues of the Hessian matrix, the ormance can 
be substantially improved. In optimizing the cyclic 
steam injection process, Newton’s method is com- 
pared with the Quasi-Newton method using a simpli- 
fied model to simulate the process. Specific operating 
strategies for the process are identified. The two meth- 
ods are then compared in reservoir simulation. Tests 
show that while it is possible to use the Quasi-Newton 
method to build up inverse Jacobians as the iterations 
proceed, for difficult problems the method requires the 
use of matrix solution techniques. The method then 
becomes directly comparable to Newton’s method. 
Tests show that depending upon the linear scheme 
used, and the difficulty of the problem, the Quasi- 
Newton method may prove to be less expensive than 
Newton’s method in certain cases. The study also ad- 
dresses the issue of building scalable parallel reservoir 
simulators. Residual constraints are used to improve 
the robustness of the parallel matrix solution scheme. 
The solution of the constraint matrix is shown to be a 
critical point in achieving good performance on a paral- 
lel machine. 60 refs., 47 figs., 18 tabs. 
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This annual report presents progress on heavy oil re- 
search in the following areas: flow properties, including 
a discussion on the use of computerized x-ray tomog- 
raphy; in-situ combustion; steam with additives and 
foam flow; reservoir definition; and field support serv- 
ices. References, — and tables may be included 
with each topic. (CBS) 
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A theoretical solution to flow into a well via perfora- 
tions is synthesized using Green’s functions. The solu- 
tion is three dimensional and applies to steady-state 
single phase homogenous flow. The complete solution 
for a cylindrical perforation involves double infinite 
summation and triple integration and is difficult to com- 
pute. A useful approximation is made by treating the 
perforation as a line-sink; this reduces the solution to a 
double infinite summation and a single integration. The 
solution contains expressions of Bessel functions and 
their derivatives. The infinite summation is over the 
order and the argument of these functions. An array of 
eigenvalues are first computed from an implicit equa- 
tion. These engienvalues are then used for computa- 
tion of a solution. The solution involves five physical 
parameters: wellbore diameter, perforation diameter, 
perforation length, perforation density (vertical spacing 
) and phasing (angular spacing). These parameters in- 
fluence the cost as well as the efficiency of a well com- 
pletion. A sensitivity analysis can be done for an opti- 
mization of the completion design using this analytical 
solution. Perforation length is the most important pa- 
rameter and performance improves with increasing 
length. Initially, even a small increase in length gives a 
significant improvement. Perforation density is an im- 
portant parameter, but beyond an optimum number of 
shots per foot there is little gain in productivity ratio. 
This result will lead to a saving of cost, since a higher 
shot density is generally used by industry. The phasing 
of perforations influences the performance. A phasing 
of 90(degrees) in the same horizontal plane or 

spiral gives a significant advantage over O(degrees) 
phasing, and this improvement increases with an in- 
crease in perforation length. 38 refs., 35 figs., 5 tabs. 
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Experimental and theoretical studies were conducted 
to advance understanding and predictability in the suc- 
cessful application of the combined surfactant-en- 
hanced alkaline flooding for tertiary oil recovery. An ex- 
perimental investigation of the buffered surfactant-en- 
hanced alkaline flooding system chemistry was under- 
taken to determine the influence of the various species 
present on interfacial tension and phase behavior. The 
minimum in interfacial tension and the region of spon- 
taneous emulsification correspond to a particular pH 
range, so that by buffering the aqueous pH against 
changes in alkali concentration, low interfacial tension 
can be maintained when the amount of alkali de- 
creases due to the influence of external factors, such 
as divalent ions, acids, rock consumption, and disper- 
sion. Reflected light micro-interferometry study was 
conducted to observe stratification in thin liquid films 
(associated with emulsion and foam systems) formed 
from micellar solutions of nonionic surfactants, such 
as ethoxylated alcohols. We show in the case of micel- 
lar solutions of nonionic surfactants that the stratifica- 
tion which results in the enhanced stability of films 
(and therefore the colloidal dispersion) is very sensi- 
tive to temperature. A new microwave interference die- 
lectrometer was developed for characterizing oil-in- 
water and water-in-oil macroemulsions. The apparatus 
is readily applicable to either on-line or laboratory 
measurements. The dielectric properties of macroe- 
mulsions in the microwave frequency region were ana- 
lyzed using interaction potential models and effective 
medium theories. 151 refs., 60 figs., 4 tabs. 
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Improvement of CO2 flood performance. F 
annual report for the period October 1, 1908-Sep 
tember 30, 1989. 

Progress rept. 
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This research program is designed to improve oil re- 
covery through carbon dioxide (CO(sub 2)) flooding. 
The program is composed of two main areas: Dis- 
placements of Pure and Impure CO(sub 2), and 
CO(sub 2) Mobility Control and Flow Heterogeneities. 
In Task Area |, work continued on assembling a com- 
prehensive viscosity/density/composition database 
on CO(sub 2)/crude oil, CO(sub 2)synthetic oil, and 
lean gas/crude oil systems. A new procedure for esti- 
mating CO(sub 2)/crude oil viscosities applicable to 
both single-phase and equilibrium vapor- and liquid- 
phase mixtures from a single, internally consistent 
equation was developed using the database. A series 
of coreflood displacements concerning the effect of 
solution gas and free gas on the development of misci- 
bility, u oo synthetic as well as crude oils, have been 
completed. Preliminary results from experiments using 
the new foam/coreflood apparatus to investigate flow 
through fractured rock systems are presented. Results 
were matched with the newly developed foam simula- 
tor. Foam mechanistic studies using glass micromo- 
dels at reservoir conditions have been conducted to 
compare the performances of SAG and WAG dis- 
placements as well as pregenerated vs. in-situ gener- 
ated foams. Task II consists of research concerned 
with the reduced efficiency of floods caused by nonun- 
iformity of flow in reservoirs. Research includes three 
separate areas: the mathematical description of rock 
heterogeneity, using the relatively new field of geosta- 
tistics, with special emphasis on the correlation of 
geostatistical parameters with calculated sweep effi- 
ciency; the history of tracer production from a well, as 
calculated from simulated displacements in synthetic 
random fields; and the measurement of small-scale 
heterogeneities in laboratory samples of reservoir 
rock, with an evaluation of their effect on flood results 
and scaling to the field. 149 refs., 121 figs., 24 tabs. 
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Reserve growth from infield exploration and extended 
field development is emerging as a major source of 
domestic crude oil reserves. Infill and extension drilling 
have provided the bulk of recent reserve additions 
both nationally and in key oil producing states. The 
purpose of this study is to in to develop an alterna- 
tive approach to estimating reserve growth. This ap- 
proach uses detailed geologic and engineering-based 
analyses to estimate the volume of economically re- 
coverable hydrocarbons from infill drilling. This report 
presents the results of the first of several phases of 
this study -- the estimate of economically recoverable 
hydrocarbons from the San Andres/ nye Carbon- 
ate (South Central Basin Platform) Play, a collection of 
19 fields in the Permian Basin of West Texas. This 
study describes the methodology that was used to de- 
termine the increase in contacted reservoir volume 
that results from more closely spaced infill wells, dis- 
cusses the approach used to calculate recoverable oil 
and associated natural gas, and concludes with an 
economic analysis of the reserve growth potential for 
the play. 26 refs., 34 figs., 40 tabs. 
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The economics and applicability of an in-situ combus- 
tion process for the recovery of crude oil are dictated 
to a large extent by the nature and the amount of fuel 
formed during the process. The aim of this work is to 
use combustion tube studies to determine on a quanti- 
tative basis, how the nature and the amount of fuel 
formed could be changed by the presence of metallic 
additives. These experiments follow from the qualita- 
tive observations on the effect of metallic additives on 
the in-situ combustion of —— ion Beach crude oil 
made by De los Rios (1987) at SUPRI. He performed 
kinetic studies on the oxidation of Huntington Beach 
crude in porous media and showed that the nature of 
the fuel formed changed when metallic additives were 
present. Combustion tube runs were performed se 4 
the metallic additives: ferrous chloride (FeCi(su 
2(center dot))4H(sub 2)0), zinc chloride (ZnCi(sub 2)) 
and stannic chloride (SnCi(sub 4(center dot))5H(sub 
2)0). Unconsolidated cores were prepared by mixing 
predetermined amounts of an aqueous solution of the 
metal salt, Huntington Beach crude oil, Ottawa sand 
and clay in order to achieve the desired fluid satura- 
tions. mixture was then tamped into the combus- 
tion tube. Dry air combustion tube runs were per- 
formed keeping the conditions of saturation, air flux 
and injection pressure approximately the same during 
each run. The nature of the fuel formed and its impact 
on the combustion parameters were determined and 
compared with a control run -- an experiment 
oe with no metallic additive. 30 refs., 33 figs., 6 
tabs. 
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The primary objective of this research is to conduct a 
comprehensive analysis of the flow of gas in the tight 
blanket sands of the Mesaverde formation with the 
intent of fostering a better understanding of the phys- 
ics governing such flow. The project is made up of 
three main task: reservoir data collection and analysis 
for the blanket sands; development, tes' re valida- 
tion of the multi-mechanistic reservoir | proposed 
to be used in this study; and the utilization of the model 
to evaluate production schemes and the evolution of 
an optimized scheme for the blanket sands. The ex- 
pected deliverables from this study include: a coagula- 
tive analysis of the available reservoir analysis data 
and field data obtained by DOE in a manner that 
makes them more amenable to utilization and interpre- 
tation; a model that is coded and documented which 
will serve the primary purpose of a descriptive and pre- 
dictive tool for natural gas production from tight blan- 
ket formations; and an indepth analysis of the reservoir 
performance, productivity prediction, production de- 
cline curves under various production schemes with a 
view of devising the optimum production scheme for 
these formations. 45 refs., 33 figs., 12 tabs. 
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A carbon dioxide pilot test was conducted in the Grif- 
fithsville Field, Lincoln County, West Virginia, on a 90- 
acre tract containing nine 10-acre, normal, five-spot 
patterns arranged in a 3 (times) 3 matrix. This post- 
flood simulation study evaluates the initial pressure 
buildup phase of water injection, the carbon mynd in- 
jection phase, and the chase water injection p! 

Core data, geophysical well logs, fluid compere —_ 
well test data, and injection/production histories were 
used in setting up the data input record for the reser- 
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voir simulator. The reservoir simulator was IMEX, a 
four-component, black-oil reservoir simulator. 23 refs., 
15 figs., 3 tabs. 
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The inverse problem of fracture detection is_ap- 
proached using a waveform i method. The Born 
approximation is utilized for the linearization of the 
nonlinear inverse scai 


ground veloc ; , Sensitivity 
of the inversion algorithm to velocity and how this can 
be utilized to reduce unwanted wave modes, bad of 
the total field on the inversion, incorporation of 


the transverse 
isotropy case for SH-waves and = anisotropy 
for quasi-P waves. Reconstruction of multi-parameters 
in a transversely isotropic medium is also discussed. 
65 refs. (ERA citation 15:033262) 
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Two causes of poor recoverability of gas stored in 
aquifers are migration of gas far from the injection well 
and upward coning of water into withdrawal wells. Lab- 
oratory experiments and numerical simulations were 
conducted to study the possible use of aqueous foams 
to block the flow of gas or liquid to ameliorate these 
fa a ap ee aarp in sandstone cores at simulat- 
s showed that foam reduces the 

permeabiy ity fo ga and ha Py peal ee rr 

of foam was also investi- 
pode TC was found that tA: state pressure gradi- 
ents for foam are prosieely independent of gas veloci- 
ty but increase nearly linearly with increasing liquid ve- 
locity. This flow behavior is rationalized in terms of 
changes in bubble texture. A numerical simulation 
study showed that water oe could be significantly 
delayed by placing a — foam lens just above 
the gas-water interface. Also discussed in the report 
are conditions for forming na in situ, the feasibility of 
emplacing of foam bank, and the durability of perme- 
ability redaction. Laboratory experiments and numeri- 
cal simulation indicate the potential for significantly im- 
proving the efficiency of aquifer gas storage with aque- 
ous foams. A field trial of foam to vom water 
coning is recommended. 15 refs., 24 figs., 8 


GAR PC A03/MF A01 

National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

oamie i ee = 1990 — 
search wes lor Ju . 
20 Aug 90, 45p NIPER-481 
Contract FC22-83FE60149 
Sponsored by Department of Energy, Washington, DC. 


January 15,1991 251 








Mineral Industries 


Portions of this document are illegible in microfiche 
pr J 


Research programs from — i briefly described 
in the following areas: ir Assessment and 
Characterization, TORIS Poneto Support, Develop- 
ment of Improved Microbial Flooding Methods, Devel- 
opment factant Methods, De- 
omer of | Alkaline 


Flooding Methods, 

Development of Im ee Mobility-Contro! Methods, 
Gas Miscible Displacement, Development of Methods 
To Dy won Mobility Control and Sweep E in 
looding, Three-Phase Relative Pi lity, 
Thermal Processes for Light Ol Recovery, Thermal 
sy for Heavy Oil Recovery, Imaging Tech- 
of Fluids in Porous Media, 
for Analysis = 


ek 


Containi a. tet avery nhanced Water- 
flooding Field Project, Technical A for Under- 
round Injection Control, Phase 1- Reservoir Data 


ase Development, EOR Incentive Projects Survey, 
Feasibility Study of Heavy Oil Recovery in the Midcon- 
tinent Region, and IPRs. for Slanted and Horizontal 
Wells Producing From Heterogeneous Reservoirs. 
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Research programs from NIPER are presented in the 
aon areas: reservoir assessment and character- 
ization, TORIS research support, development of im- 
proved microbial flooding methods, development of 
improved surfactant flooding methods, development 
of improved alkaline flooding methods, ~oatune 
of improved mobility: methods, 
displacement, development of improv se 
gas displacement methodology, pene wm relative 
permeability, thermal processes for light oil recovery, 
thermal processes for heavy oil recovery, imaging 
techniques applied to the study of fluids in porous 
media, microbial enhanced waterflooding field project, 
technical analysis for underground injection control, 
development of an inflow lormance relationship 
(IPR) for a slanted/horizontal well under solution gas 
drive, Phase 1 -- developing a reservoir data base, 
EOR incentive proj survey, and feasibility study of 
heavy oil recovery in the midcontinent region. 
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This report is part of an ongoing series of quarterly 
publications that monitors discoveries of oil and natu- 
ral gas in foreign countries and provides an analysis of 
the reserve oar that result. Preparation of the 
report is performed by the Energy Information Adminis- 
tration (EIA) of the US Department of Energy yond 
under the Foreign Energy Assessment 
gram (FESAP). A summary of discoveries and alae 
additions that result from recent international explora- 
tion and development activities is presented. EIA be- 
lieves that this information is useful to petroleum in- 
dustry analysts, various ne agencies, and po- 
litical leaders for the development, implementation, 
and evaluation of energy policy and legislation. 23 
refs., 9 figs., 4 tabs. 
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Carbon dioxide is used widely in enhanced oil recovery 
(EOR) processes to maximize the production of crude 
oil from aging and nearly depleted oil wells. Carbon 
dioxide also is encountered in many processes related 
to oil recovery. Therefore, accurate representations of 
the properties of carbon dioxide, and its mixtures with 
hydrocarbons, play a critical role in a number of en- 
hanced oil recovery operations. One of the first tasks 
of this project is to select an equation of state to calcu- 
late the properties of carbon dioxide and its mixtures. 
In doing this, we have taken into account the equa- 
tion’s simplicity, accuracy, and reliability in represent- 
ing phase behavior and thermodynamic properties of 
mixtures containing carbon dioxide with hydrocarbons 
at conditions relevant to enhanced oil recovery. We 
also have determined the thermodynamic properties 
that are important to enhanced oil recovery and the 
of temperature, pressure and composition that 
are important. Twelve equations of state were chosen 
for preliminary studies to be evaluated against these 
criteria. All of these equations were tested for pure 
carbon dioxide and eleven were tested for pure al- 
kanes and their mixtures with carbon dioxide. The ALS 
equation and the SED equation were selected for de- 
tailed statistical analysis. 51 refs., 37 figs., 13 tabs. 


104,535 

DE90016494/GAR 

Los Alamos National Lab., NM. 
Expert system for screening enhanced oil recov- 


ery 
W. J. Parkinson, G. F. Luger, R. E. Bretz, and J. J. 
Cunyr: 1990, 38p LA-UR-90-2774, CONF-900828- 


Contract W-7405-ENG-36 

Summer national meeting of the American Institute of 
Chemical Engineers, San Diego, CA (USA), 19-22 Aug 
bey Sponsored by Department of Energy, Washing- 


PC A03/MF A01 


in, DC. 
Pottions of this document are illegible in microfiche 
products 


This paper demonstrates how a small expert system 
can be written with inexpensive shells (CLIPS and EX- 
SHELL) and run on inexpensive personal computers. 
CLIPS is a forward-chaining rule-based system written 
in the C language. Rules are entered in a LISP-like 
format. EXSHELL is a backward-chaining rule-based 
system written in the PROLOG language. These shells 
were used to write a small expert system, an expert 
assistant, which is used to help petroleum engineers 
screen senanipeastte enhanced oil recovery candidate proc- 
lh the final candidate process is selected 
on onthe My of an economic evaluation, the expert as- 
sistant greatly reduces the amount of work involved. 
The system selects the optimal collection of paths to 
the solutions and is easily updated as new data 
become available. This paper also demonstrates the 
utility and ease of use of these inexpensive shells, 
compares the approach used by each, and demon- 
strates the relative advantages of forward-chaining 
versus backward-chaining for this problem. 11 refs. 


104,536 
DE90016734/GAR PC A01/MF A01 
ae Univ., Abilene, TX. Fairleigh Dickin- 


Development of luminescent bacteria as tracers 
lor geological reservoir characterization. Quarter- 
iy report for April-June 1990. 


iW King, rept. 

Sep 90, 5p eset meal 
Senbest coe ooncl4 
Sponsored by Depamecta of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


This research project resulted from recognizing the 
probiem of being unable to accurately distinguish com- 
munication between wells in producing oil zones which 
may or may not be continuous. Bioluminescent bacte- 
ria are being developed for use as tracers in reservoir 
characterization. A pure culture of Photobacterium 
phosphoreum is being studied in the laboratory for ac- 
curate monitoring schemes. A search of the literature 
and communications with marine microbiologists indi- 


cate that bioluminescent bacteria can be easily studied 
in vitro. 


104,537 
DE90016735/GAR PC A01/MF A01 
Oklahoma Univ., Norman. School of Petroleum and 


Geological Engineering. 
Comeiniaion ct of non-Darcy multiphase flow in 
petroleum bearing formations. Quarterly report for 
April-June 1990. 
ae rept. 

bates and F. Civan. Sep 90, 5p DOE/BC/ 
14659-1 
Contract AC22-90BC14659 
Sponsored by Department of Energy, Washington, DC. 
anon of this document are illegible in microfiche 
products. 


Short communication. 


104,538 

DE90016736/GAR PC A02/MF A01 
Southwest Research Inst., San Antonio, TX. 
Demonstration of high-resolution inverse VSP for 
reservoir characterization applications. Quarterly 
report for April-June 1990. 

Progress rept. 

J. O. Parra. Sep 90, 6p DOE/BC/14473-3 

Contract AC22-89BC14473 

Sponsored by Department of Energy, Washington, DC. 
—— of this document are illegible in microfiche 
products. 


The objective of this project is the demonstration of 
inverse vertical seismic profiling measurements using 
new experimental field instrumentation capable of pro- 
viding at least an order of magnitude improvement in 
the resolution of structural details in comparison with 
conventional seismic images. This two-year project will 
entail instrumentation tests under controlled field con- 
ditions during the first year followed by full-scale field 
demonstration tests in a ws are =p oil-bearing res- 
ervoir formation during the second year. In this third 
quarter, the wax-melt borehole seismic sensor pack- 
age containing acceleration sensors was designed, 
constructed, and tested in laboratory and field experi- 
ments to evaluate this novel reversible rigid-coupling 
method. 2 figs. 


104,539 

DE90016793/GAR PC be hen A01 
Utah Univ., Salt Lake City. Pie achobe of erupt J oe 

Methane formation and ret "Guartery 
— progress report, earl t “oe0-June 


V. J. Hucka. 1990, 10p DOE/PC/88939-9 

Contract FG22-88PC88939 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The methane content of coal seams in Utah and Colo- 
rado will be measured in situ as well as in the laborato- 
ry and correlated with geological and geochemical his- 
tory of the seams and surrounding strata. Chemical 
and physical properties will be measured in the labora- 
tory for coals that contain methane and coals of similar 
rank which do not contain methane. Methane yields on 
pyrolysis will be used to measure the propensity of 
coals on similar rank which do not contain methane. 
Methane yields on pyrolysis will be used to measure 
the propensity of coals to form additional methane. 
Methane formation and retention will be interpreted in 
terms of the physical and chemical properties of the 
coal and the chemical and geological history of the 
coal seam. 11 figs. 


104,540 

DE90017329/GAR PC A03/MF A01 
Houston Univ., TX. Houston Petroleum Research 
a ty 
ross-hole | neem yep ct in a partial 

— rogress report, August 1 April 


J. A. McDonald, G. H. F. Gardner, and E. L. Leiss. 
Apr 90, 149 DOE/ER/14058-1 

Contract FG05-89ER14058 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The research being carried out is a preliminary exami- 
nation of the cross-hole technique as a tool for devel- 
oping tomographs for characterizing reservoirs. The 
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Bureau of Economic Geology (BEG) of the state of 
Texas has enabled us to gain access to the West 76 
Field in Duval County, Texas, which is owned by the 
state. The hiatus in the field iments has enabled 
considerable work to be done on developing software. 
Personnel in this laboratory have built a physical model 
that simulates cross-hole experiments. Data generat- 
ed in this laboratory are being used to check out the 
cross-hole software so far developed. This paper ad- 
dresses the problem of making high frequency cross- 
hole measurements in a partially depleted reservoir, 
the aim being to improve oil recovery from known res- 
ervoirs. 3 refs., 6 figs. 


104,541 
DE$0017413/GAR PC A06/MF at 
nt of Energy, Washington, DC. Office o 

Coal, Nuclear, Lo ape a Alternate Fuels. 

Uranium industry, annual 1989. 

31 Aug 90, 121p SOE/E1A-0478(89) 

Portions of this document are illegible in microfiche 
ucts. 


The Uranium Industry Annual (UIA) provides current 
statistical data on the US uranium industry for the Con- 
gress, Federal and State agencies, the uranium and 
7 utility industries, and the public. 20 figs., 50 


104,542 

DE$0517224/GAR PC A10/MF A02 

eel ee Development Organization, Tokyo 
japan). 

Coalbed methane gas (sekitanso methane(center 

dot)gas) doko chosa. (Trend investigation of coal- 


ine gas 
Mar 90, 203p NEDO-P-8920 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The present report investigated exploration and pro- 
duction system of coalbed methane gas, non-conven- 
tional type gas, or, in large quantity, in large scale 
coal mine area. In the USA, coalbed methane gas has 
been made in investigation and research since 1974. 
Importance is attached to well stimulation and hydrau- 
lic yey fracture method to artificially form fracture 
, in order to heighten the productivity of gas, 
ae pressure to coalbed. For coalbeds in coal 
-~- area, those which are in high permeability area 
with fracture, developed in the natural state, are 
seldom seismically explored. The exploration and pro- 
duction system of coalbed methane gas necessitates 
technical development, in series, of geological survey, 
seismic wide area survey, high permeability coalbed 
area location, wildcat gas production prove test, 
py yey in productivity of gas by well stimulation, 
multi-seam completion, etc. Australia is a virgin soil of 
coalbed methane gas and can be an appropriate 
object in order for Japan to proceed with technical de- 
velopment. 86 refs., 131 figs., 14 tabs. 


104,543 

DE$0517439/GAR PC A08/MF A01 
Steinkohlenbergbauverein, Essen (Germany, F.R.). 
Innovation Steinkohle 1982-1986. Dokumentation 
der d ten Projekte im Rahmen des Pro- 


gramms leforschung und Energietechnolo- 
len der Bu ing. (Innovation hard coal 
982-1986. Energy research and techi iad 

gramme. Documentation of the project resu 

1989, 165p ETDE-mf-0517439 

in German. 


U.S. Sales Only. Somers of this document are illegible 
in microfiche products. 


Since 1974 the Federal Government has run pro- 
grammes like the Energy Research Ae eens (1974- 
1977) and the programme ‘Energy Research and 
Energy Technology’ (1977-1986) caer the title ‘Inno- 
vation Hard Coal’ administered by the Federal Ministry 
of Economics support was given to projects aimed at 
the introduction of new technological processes and 
products on the sector of hard coal miting | in the Fed- 
eral Republic of Germany. The project documentation 
contained in this book describes the programmes ‘In- 
novation Ill’ and ‘innovation IV’ together as most of 
were a continuation of culpropets 
gramme Ili. The projects of the ee pro- 
gramme which were not finalised when this documen- 
tation was published are also listed. The large amount 
of the 170 individual reports is far too extensive to be 
.published in full. One therefore selected the form of a 
documentation which proved very satisfactory for the 
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publication of the results of the programme Innovation 
ll. The eet 7 a v topene the pro- 
gramme dealt riving lechnology, sys- 
tems, compound equipment for mining, upgrading 
coking technology. (orig./UA). 


104,544 
DE90518683/GAR PC A03/MF A01 
Peto stg sagt Undersoegelse, Copenhagen 


(Den 
graphic study on the West 
Gi helt. 


~# 
J. A. Chalmers. 1989, 46p GGU-R-142 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Seismo-stratigraphic interpretation of seismic sections 
dating from the mid-1970s has disclosed the existence 
of four megasequences of sediments, the oldest of 





structural closure of sufficient size to contain interest- 
ing quantities of hydrocarbons, given suitable source 
rocks, reservoir and seal, is identified. The study has 
shown that the evaluation of the West Greenland 
Basin during the 1970s was inadequate, and that 
abandonment of exploration by the petroleum industry 
may have been premature. (author) 34 refs. 


104,545 

MIC-90-00167/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Selection and testing of payload monitors for hy- 


draulic 
Report no. CRL 89-53(TR). 
V. Srajer. c1989, 17p 


Two payload monitoring systems were investigated by 
Westar’s mine engineering staff for application at 
a yeaa + Ikford, B.C. The systems are the 
WT-4 by Wray Mercer ag of 


Swany, Austral, and indian Oh Cage oy A Ah Tele- 


pe ie was installed on a Demag H-241 hydraulic 
el at the mine and was operated for 2 months in 
early 1989. This report describes both monitoring 
sytems, and gi es the advantages and disadvantages 


of the WT: system during testing at the mine. 
104,546 
MIC-90-00169/GAR PC E07/MF E01 


Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

MRL3DPLT documentation: An interface program 
for the general purpose plotting program MRLPLT 
(CRAY-1S version). 

Report no. MRL 89-38(TR). 

Y. S. Yu, A. S. Wong, and N. A. Toews. c1989, 34p 


MRL3DPLLT is an interface program to MRLPLT, a gen- 
eral purpose program for graphical representation of 
data over 2-dimensional regions. MRL3DPLT consists 
of 2 subprograms, PLTSTRS and PLTDSP. Their basic 
functions are to convert the 3-D finite element analysis 
data (SAPOUT), generated by the 3-dimensional finite 
element ram SAP3D, into input data files accepta- 
ble to MRLPLT. This report provides information on 
the file usage, program capabilities and data input in- 
structions. In addition, a simple CRAY-1S job control 
language (JCL) set up for access to the CRAY-1S su- 
percomputer is given. 


iG-00-00174/GAR PC E12/MF E01 
North American Mining Consultants Ltd., Toronto (On- 


Bucket wheel applicability study: Plains Coal 
po 


c1981, 
Conmeas © NMET-OSQ80-00065 


Study to identify the characteristics of overburden in 
Alberta and Saskatchewan plains coal fields which 
— limit the application of bucket wheel excavators. 

he report begins with a listing of the major equipment 
Me use in larger operating plains coal mines, including 
basic bucket wheel operating methods and a summary 
of the geological conditions in mines in which bucket 
wheel excavators are operated in North America, 
Europe, Asia and Australia. The report also covers the 
types of bucket wheel excavators and the necessary 


104,550 


Mineral Industries 


support phen me oe te yh om Mines vis- 
ited in the included the Whitewood Mine, 


the Higtwale Mine. the psy eer: and the Rose- 
Mine in Alberta, and sed baat ances and the 
ris Valley Mine in Saskatchewan. 


104,548 
pa 177/GAR A. Arta E01 
ngineering 

Review and payee Nor ol of strata anccsinaia 

t combined with overcoring methods to 
in situ stress regimes in coal and weak 

coal measures strata. 

c1988, 1 

Contract CANMET-79151-01-SQ 

Evaluation, by means of a literature review, of strata 

reinforcement techniques combined with overcori 

mthods which might be applicable coal and woak 

coal measures strata. The r 

Gn thee background of bog! aueon Sneliotie Bed tes fae 

of stress expected in coal mines; current in situ stress 

determination technologies, and their applicability to 

coal and weak coal measures strata; potential tech- 

niques of strata reinforcement for in situ stress deter- 


minations, including , de- 
tails, tory theoretical data requirements, 
pumping pressures and expertise neces- 


proce- 
dures; a cmapemniet Mii ond taeahiinny waeed 
R&D to ite and validate in situ stress meas- 
wemeante sGTRON. reinforcement and overcori 
pid and a summary of current 
bys industry needs for the determina- 
Soneliaaie olmtunsis cad eatnaanoiae 


104,549 

MIC-90-00182/GAR PC E17/MF E01 

Wenco International Mining Systems Ltd. (Canada). 
Cooperative Poem og and 

evaluation of integrated truck-shoveil operations 
and system in producing surface 


management 
coal or oil sands mines, phase 1: Final report. 
c1988, 288p 
Contract CANMET-79148-01-SQ 


Review of mine operators’ 
ous 


tegration. Interviews were 
pre Ane ome hn i ae nt 
and associated with the project. 
For each of ao components of the system (simulation, 
dispatching, equipment information, data transfer, lo- 
cation monitoring and the data base), the report dis- 
cusses the objectives, summarizes the available tech- 
nology, recommends a supplier, and estimates costs 
and benefits. 


104,550 

MIC-90-00186/GAR PC E12/MF E01 
Bensted, Simpson & Associates Ltd., Vancouver (Brit- 
ish Columbia). 

— of mining shock hazards. 

c1989, 130p 

Funded under the Canada-British Columbia Mineral 
Development Agreement. 


This study arose out of concern at present practices 
used at open pit mines which use electrically powered 

powered moveable step- 
down substations that are relocated as the 
mining activities proceed. The use of larger equipment 
sizes led to higher distribution and con- 
cern with grounding faults and their effect upon the pri- 
mary circuit of the moveable substation. To assess the 
oa ae Rate panne pe em 
soil resistivity ground impedance measuremen' 
to ona ae power t porebie and she wiechiead 
tems to lo le 
equipment at ema mines and the grounding methods 
used; to process the data gathered to determine the 
actual touch and st potential in the area of portable 
and mobile electrical equipment: to determine the ap- 
propriate soil Lagperg Lente and to review ail field 
measurements and ations and the results of 
similar studies that are available in conjunction with 
available literature and codes including human toler- 
ance of shocks. 
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104,551 
MIC-90-00188/GAR PC E07/MF E01 
Kilborn Ltd., Toronto (Ontario). 

Preliminary evaluation of heap leaching. 

c1986, 51p 

This project was jointly funded by Energex Minerals 
Ltd. and the Canada-British Columbia Mineral Devel- 
opment Agreement. 


Energex Minerals Ltd. holds a 100% interest in 565 
contiguous claim units known collectively as the Too- 
doggone Project, approximately 300 km north of 
Smithers, B.C. The project claims were divided into the 
Al, JD and Moose prospects. The Thesis III zone of the 
AL claim group offers the potential to support an eco- 
nomically-viable open-pit mining operation. This report 
presents the results of an investigation into the eco- 
nomic feasibility of heap leaching 30,000 tonnes of the 
ore, as well as determining the range of gold prices 
and feed grades which would be required to generate 
a positive cash flow. 


Mi-00-00189/GA\ PC E07/MF E01 
Pract ~y Holdings Inc., Vancouver (British 
lum! 


bia). 

Custom milling of industrial minerals in B.C.: A 
of commercial —- 

B. Ainsworth. c1989, 2 

Funded under: The ‘Canada-British Columbia Mineral 

Development Agreement. 


The custom processing of industrial minerals involves 
simple size reduction, classification, storage and pack- 
aging. No beneficiation and therefore virtually no 
waste disposal is undertaken. Site location is usually at 
a transportation nexus, where water, rail and highway 
systems join. This review looks at the potential 
sources of supply and markets for industrial minerals in 
the province to identify what might become feed mate- 
rial for such a plant. Three custom processing sites 
were visited in Britain and Holland to assess the physi- 
cal requirements and to obtain opinions of operators 
as to the potential for success in similar operations in a 
B.C. location, as well as to their level of interest in par- 
ticipating in a start-up operation in B.C. The report out- 
lines the similarities and differences of structure be- 
tween the European operations and describes the limi- 
tations and potential for custom processing in B.C. 
Recommendations are made as to the types of miner- 
als/products that would be reasonable to consider for 
processing and the markets that have potential for 
access. 


104,553 
MIC-90-00190/GAR PC E17/MF E01 
a em ld Lavalin, Consultants, Vancouver (British 


Storkoting study of British Columbia’s gypsum in 
the Pacific Rim area of North America. 

c1989, 248p 

Funded under: The Canada-British Columbia Mineral 
Development Agreement. 


Gypsum is a relatively low cost, high bulk mineral com- 
modity, usually produced from deposits in close prox- 
imity to areas where markets exist. Gypsum production 
in Canada responds directly to demand from the wall- 
board industries in the U.S. and domestically, and are 
in turn tied to the construction industry. Canadian pro- 
duction of gypsum is mainly from the Atlantic prov- 
inces. This study develops a marketing scenario for 
B.C. gypsum for existing markets from California to 
Alaska as well as the non-coastal provinces of Alberta 
and the Yukon Territory and the State of Nevada. Mar- 
kets include wallboard, portland cement, agriculture, 
pulp and paper, extender and fillers, and other speciali- 
ty markets. The study gives an overview of the history, 
Properties, mining and processing, and end use of 
gypsum. The quality of B.C.’s gypsum deposits is given 
‘ollowing a thorough review of specification require- 
ments, then trends in North America are addressed, 
with forecasts for construction activities in the U.S. and 
Canada. A review of the price structure, along with a 
review of suppliers and producers, is also included. 


104,554 

MIC-90-00192/GAR PC E12/MF E01 
Mineral Marketing, Inc., Rough & Ready, CA. 

pe markets for British Columbia's nepheline 
syenite and feldspathic minerals. 

H. McVey. c1988, 94p 


Evaluation of potential markets for feldspar, nepheline 
syenite and other feldspathic materials to be produced 
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in B.C. These minerals are sources of alumina which 
acts as a flux in the manufacture of glass and fiber- 
glass and in ceramics, such as whiteware for kitchens 
and bathrooms. The only North American source, and 
the aps Lipase source of nepheline syenite, is in On- 

i ‘e one company produces ,000 tons per 
year. This report covers the uses and purposes of the 
various types of feldspar; market areas; world produc- 
tion and supply in Canada, the U.S., Norway, Mexico, 
and Brazil; the uses of nepheline 'syenite and feld- 
spathic materials; markets in western North America 
and potential markets in the western provinces, the 
Pacific Northwest, northern and southern California, 
the Western States, Oklahoma and Texas; internation- 
al trade; prices and specifications for feldspar and ne- 
pheline syenite; transportation; and potential produc- 
tion sites. 


04,555 
MIC-90-00233/GAR PC E17/MF E01 
Ontario Ministry of the Environment, Toronto. 
Development document for the draft effluent mon- 
itoring regulation for the Ontario mineral industry, 
group B: Industrial minerals sector. 
c1989, 211p 


The Municipal/industrial Strategy for Abatement 
(MISA) program is aimed a reducing discharges of 
toxic contaminants to Ontario’s waterways, ultimately 
ending in virtual elimination. Under the MISA program, 
the monitoring requirements for each sector are speci- 
fied in a general Le ppm and a specific sector regu- 
lation. The general regulation provides the technical 
principles common to all sectors, while the specific 
sector regulation specifies the monitoring require- 
ments of each direct discharger. This document con- 
tains an overview of the industrial minerals sector, in- 
cluding descriptions of the category classifications 
within the sector; the technical rationale, describing 
the derivation of the monitoring parameters and the 
monitoring frequencies used; the draft effluent “yA 
toring regulation; explanatory notes describi 

pon requirements stated in bg regulations; the ISA 
Advi Committee’s re Minister on the 
draft regulations; and the iets response. Industri- 
al minerals are those non-fuel minerals and rocks that 
are mined, processed and utilized for purposes other 
than ms their metal content (with the exception of mag- 
nesium). 


104,556 
MIC-90-00306/GAR PC E07/MF E01 
Energy, Mines and Resources Canada, Ottawa (Ontar- 


io). 
Canadian iron ore industry statistics, 1988. 
Mineral Policy Sector internal report no. MRI 89/2. 
Annual publication. 
re and G. Rheault. c1989, 32p SSC-M35- 
Text in English and French (Bilingual). French ed. on 
the same fiche. 


Presents statistics on iron ore producers; crude iron 
ore mined by variety and grade, and by mining method; 
disposition of crude iron ore mined; usable iron ore 
produced; waste/ore concentration ratios; usable iron 
ore shipped by Canadian producers, by type of product 
and by destination; stocks of usable iron ore at mines 
and shipping ports; and an analysis of Canadian iron 
ore shipments. 


104,557 

MIC-90-00339/GAR PC E07/MF E01 
Manitoba Mineral Resources Ltd., Winnipeg. 

— Mineral Resources Ltd.: Annual report 


c1989, 19p 


This annual report covers the Trout Lake mining oper- 
ations and exploration operations, and includes the 
provincial auditor’s report with financial statements. 


104,5. 

MiG-90-00444/GAR PC E12/MF E01 
Piteau Engineering Ltd., Ottawa (Ontario). 
Groundwater resources protection from drilling 
waste, Northwest Momence and Yukon. 
Environmental studies n 
~ nn 118p SSC-R71- 19/62-1989E, ISBN-0-662- 


In many regions of the Yukon and Northwest Territo- 
ries, the presence of permafrost creates a potential for 
pollution of groundwater different from that common in 


temperate climates. Oil and gas exploratory drilling 
produces substantial volumes of liquid and solid 
wastes and environmental damage may be caused if 
they are toxic. This study compiles existing information 
ae drilling wastes through a literature review and inter- 
government and oil industry personnel, and 
identifies hydrogeological information deficiencies for 
northern regions, and research needs. 


104,559 

MIC-90-00507/GAR PC E17/MF E01 
Ontario. Mineral Development and Lands Branch, To- 
ronto. 

Ontario. Mineral Development and Lands Branch: 
Ontario mineral score, 1988. 

Annual publication. 

c1989, 217p 


Eighth edition of SCORE (Screen Co-ordinated Re- 
source Evaluation), which assists in keeping the 
mining industry, the general public and the government 
fully informed on matters pertaining to one of the major 
industries in Ontario. Information includes volume and 
value of mineral commodities, employment, wages, 
production costs, exploration expenditures, fuel and 
electricity used, smelting and refining, and mining 
claims, prospectors licences and assessment work. 
Data is given by both general category and by specific 
mineral, with comparisons between Ontario and Cana- 
dian value and production. 


104,560 

MIC-90-00513/GAR PC E12/MF E01 
Nova Scotia Dept. of Mines and Energy, Halifax. 

Nova Scotia. t. of Mines and Energy: Annual 
report 1986-87. 

1987, 153p 


This annual report describes the organization of the 
department and lists its personnel. It reviews the activi- 
ties of the Department's various branches and divi- 
sions. 


104,561 

MIC-90-00549/GAR PC E07/MF E01 
Alberta Oil Sands Technology and Research Authority, 
Edmonton. 

Alberta Oil Sands hey pe and Research Au- 
thority: Annual report 198 

c1989, 68p 


Annual report of Authority, covering the activities un- 
dertaken during the year in situ oil sands recovery, the 
underground test facility, heavy oil recovery, enhanced 
recovery, produced water recycling, surface mining/ 
extraction, upgrading, and engineering and technologi- 
cal development. The report also gives information on 
environmental activities, cooperative programs with 
universities, the Alberta Research Council and other 
research organizations, training and international pro- 
grams, and industrial and post-doctoral fellowship pro- 
grams. The Authority’s place in technology transfer 
and commercialization and its use of economic analy- 
ses are presented. A list of patents awarded is also 
included. Financial statements are included. 


104,562 

MIC-90-00565/GAR PC E17/MF E01 
Nova Scotia. Mines and Minerals Branch, Halifax. 
Report of activities 1987, part B. 

i. no. 88-1. Annual report. 

D. R. MacDonald, and Y. Brown. c1988, 311p 


Results of a variety of projects carried out or coordinat- 
ed by the Department in 1987. The provincial and fed- 
eral a are partners in the exploration for 
and elopment of Nova Scotia’s mineral resources 
through the 5-year Canada-Nova Scotia Mineral De- 
velopment hn graeerei implemented in 1984. Gold ex- 
ploration and development continued to be the high- 
light of the mineral industry, and this is reflected in the 
number of projects reported. Continuing work on coal 
resources reflects the long-term importance of coal. 
Results of the examination of other mineral resources, 
as well as regional geological and geochemical sur- 
veys to evaluate the mineral potential of large areas of 
the province are also given. Projects are categorized 
by division (energy resources, mineral development, 
mineral resources, university research, external ab- 
stracts and conference presentations, and Geological 
Survey of Canada projects). Projects also include pe- 
troleum related offshore and onshore activity, and oil 
shale occurrences. 
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104,563 
MIC-90-00652/GAR PC E99/MF E01 
Energy, Mines and Resources Canada, Ottawa (Ontar- 


io). 
Canadian minerals yearbook, 1988: Review and 
outlook. 


Mineral report no. 37. Annual - sats 
c1989, 696p ISBN-0-660-131 


R on the activity of the mineral industry during 
1988. The general review identifies the predominant 
economic events of the year and indicates the major 
trends in the Canadian economy, as well as covering 


and international scenes, labour and employment, and 
exploration. Forty-eight commodities are treated indi- 
vidually and feature economic developments, uses, 

prices, exports, production, consumption, and a fore- 
cast Saabel the at ao s future position. 


104,564 

MIC-90-00750/GAR PC E17/MF E01 
Manitoba Dept. of Energy and Mines, Winnipeg. Miner- 
al Resources Div. 

Report of field activities, 1987. 

Annual publication. 

c1987, 211p 


Report of field activities in the Minerals divisions. A 
total of 46 provincial and 22 federal projects were 
mounted, as well as 10 applied geoscience research 
agreements. An overview of the year’s activities is first 
given, followed by a short report of each project, in- 
cluding references. Abstracts are given for each GSC 
project. Reports are divided by geographical area 
(Lynn Lake, Flin Flon, southeast Manitoba, Thompson- 
= Lake, Northern Superior, and Manitoba gener- 
al). 


104,565 

MIC-90-00751/GAR PC E07/MF E01 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Victoria. 

Guidelines for mineral exploration. 

1989, 63p ISBN-0-7718-8771-X 


Guidelines written to inform individuals and companies 
of the requirements for conducting mineral exploration 
in the province in compliance with the Mines Act. Cov- 
erage includes relevant legislation and approvals; 

guidelines such as clearing and slash hazard 
abatement, road construction, drilling, trenching, and 
underground development; and reclamation, including 
campsites, trenches, drill sites and major excavations, 
underground portals and waste dumps, roads, revege- 
tation methods and revegetating with shrubs. Regula- 
tions covering uranium and thorium are also included. 


104,566 

MIC-90-00791/GAR PC E17/MF E01 
ADI Ltd., Fredericton (New Brunswick). 

Industrial mineral production and consumption in 
New Brunswick, vol. 2: industrial minerals used pri- 
marily in the construction industry. 


Open file report no. 89-37 
c1989, 224p 


Volume 2 of a 6-volume review of industrial mineral 
supply and demand for New Brunswick (exclusive of 
granular and bedrock aggregate) for both producers 
and consumers. The review provides an assessment 
of the current supply/demand situation in the province 
and adjacent, reasonably accessible market areas to 
identify potential opportunities for market expansion 
and future development of indigenous industrial miner- 
al resources, to indicate to various manufacturing in- 
dustries where sources of such products are located, 
and to identify and document local market opportuni- 
ties by showing producers where, in what quantitites, 
and under what circumstances industrial minerals and 
industrial mineral-based chemicals are being utilized 
within the province and immediate surrounding areas. 
This volume addresses common clay/brick shale/ex- 
panded shale, gypsum, silica, dimension stone, 
pe yee and cement products, bentonite, pryophyllite 
and talc. 


104,567 

MIC-90-00870/GAR PC E07/MF E01 
Canada-Ontario Mineral Development Agreement, To- 
ronto. 

Ontario’s mineral wealth. 

©1989, 24p ISBN-0-7729-5645-6 

Text in English and French (Bilingual). 
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Pamphlet giving an overview of the mineral geology of 
Ontario, the history of mining for precious metals, base 
metals, uranium, iron, and industrial mi 

tion, description of open pit and underground mining, 
and the uses for the metals and minerals found. 


104,568 

MIC-90-00941/GAR PC E17/MF E01 
Ontario. Mines and Minerals Division, Toronto. 

Talc in Southeastern Ontario. 

Ontario Geological Survey open file report no. 5714. 
P. S. LeBaron, and S. Van Haaften. c1989, 281p 
ISBN-0-7729-5672-3 


Results of a eee = of talc acta gine in 
ern which began with the catalogu- 

of all known talc occurrences and field examination 
those considered to have the highest potential for 
significant talc mineralization. Part | of wen report pro- 
vides an introduction to talc as an industrial commodi- 
ty, describes the geology and possible origins of the 2 
main classes of talc deposits (carbonate-hosted and 
ultramafic-hosted) in southeastern Ontario, and docu- 


tains descriptions of all known talc occurrences in 
southeastern Ontario. Location maps, 
historical information, and some 

maps are provided for a total of 54 occurrences. 


104,569 

MIC-90-00943/GAR PC E07/MF E01 
Canada-Northwest Territories Mineral Development 
Agreement, Yellowknife. 

pv ere Lake project District of Keewatin: Interim 


report. 
L. B. Aspler. c1988, 7p 


This field summarizes the results of ongoing 
mapping and economic evaluation of parts of the En- 
nadai Lake map sheet. It outlines the essential ele- 
ments of the stratigraphy, sedimentology, structure, 
and economic geology of the belt of Archean and Prot- 
erozoic rocks extending from Kiyuk to Windy Lakes. 


104,570 
MIC-90-00969/GAR PC E07/MF E01 
Institute of Sedimentary and Petroleum Geology 
(Canada). Calgary (Alberta). 
Thermal measurements in Cordilleran boreholes 
of opportunity, 1984-87. 
Open file report no. OF 2048. 

. H. Bentkowski, and T. J. Lewis. c1989, 30p 


Most heat flux data in the Cordillera are obtained from 
suitable mineral exploration boreholes. The distribu- 
tion of these sites leaves many regions with little or no 
available data. This document presents heat flux re- 
sults obtained between 1984 and 1987 for all areas of 
the Cordillera including those where insufficient data 
are available for a regional overview. 


iMC-00-00977/GA PC E12/MF E01 
seve. Brunswick. Minerals and Energy Division, Freder- 


Prefeasibil of ammonium paratungstate produc- 
tion at the nt Pleasant Tungsten Mine, New 


Brunswick. 
Open file report no. 89-44. 
J. D. Thibault. c1989, 115p 


Assessment of the feasibility of ammonium paratung- 
state (APT) production from ores at the Mount Pleas- 
ant Mine and assessment of development for the com- 
mercialization of the Mount Pleasant tungsten ore 
zone. The study also includes an overview of test pro- 

rams administered by the New Brunswick Dept. of 

jatural Resources previous to this work. The study is 
composed of preliminary engineering and production 
economics for a processing plant but does not include 
mining or ore handling considerations. Flowsheet 
design, equipment sizing and mass balance is derived 
from bench scale testing for the treatment of run-of- 
mine ore by grinding, —_ separation and chemicai 
processing of APT. Preliminary order of magnitude 
costs are based on equipment supplier quotes for 
major equipment and factored equipment costs for a 
specific duty. 


104,572 

MIC-90-00978/GAR PC E12/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 


104,576 
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New Brunswick oil shale: Technological - 
pilot pliant retorting tests. 

Open file no. 89-45. 

F. F. Filho, . Vasconcelos, and R. E. M. Novicki. 


c1989, 162p 

Principal results obtained for the technological charac- 
peer ea eB pe thy 
aa wean aanaeiaaatertaan Ape ttt 
The tests were performed to a preliminary ap- 
praisal of the applicability ofthe PETACSXprocaes fo 


handle representative quantities Albert Mines 
zone and dolomite maristone zone shales. 

104,5. 

MiG-90-01018/GAR PC E07/MF E01 


Alberta. Scientific and Engineering Services and Re- 
search Division, Edmonton. 

of a coal-fired boiler for steam injec- 
tion in recovery. 
c1989, 13p ISBN-0-86499-638-1 
Projects supported in part ~ the Alberta/Canada 
Energy Resources Research Fund. 


A 1986 study concluded that it was cost-effective for 


heavy oil and in fact, the study 
might eventually be needed for this purpose than is 


Geological Survey of op oe Ottawa (Ontario). 
Petroleum resources of the Scotian Shelf. 

J. A. Wade. c1989, 59p ose. Ma4-08/19. ISBN-O- 
660-55066-0 

Text in English and French (Bilingual). 


for gas and oil on the 
tails on the discoveries. It reviews the regional and 


of sizes which, if 
a viable offshore dev 
104,575 
MIC-90-01205/GAI PC E17/MF E01 
ee Sciences Laboratories (Canada), Ottawa (On- 


or circuit. 
— no. MSL 89-87(IR). 
R. E. Healy, and W. Petruk. c1989, 276p 


A mineralogical study was conducted on the ores from 
the Trout Lake deposit, and mill products from the 
Trout Lake concentrator circuit. The Trout Lake depos- 
it is a volcanogenic massive sulphide deposit that con- 
tains the recoverable metals copper, zinc, gold, silver, 
lead, cadmium, cobalt and selenium. The ha was 
divided into 2 parts. This part 2 of the project involved 
sampling the Trout Lake concentrator circuit, and per- 
forming sieve size, chemical, petrographic and image 
analysis on each of the products sampled. The image 
analysis included modal analysis, grain size analysis 
and mineral liberation analysis. Material balance calcu- 
lations were performed on a wide variety of the analyti- 
cal data thus gathered, to determine the behaviour and 
inter-relationships of the metals and the minerals 
through the circuit. 


104,576 

MIC-90-01219/GAR PC E07/MF E01 
British Columbia Ministry of Energy, Mines and Petro- 
leum Resources, Victoria. 


January 15,1991 255 
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British Columbia. Ministry of Energy, 
Petroleum Resources: Annual report 198 
c1989, 33p 


Annual report covering the 15-month period January 1, 
1987-March 31, 1988, at which time the Ministry was 
reorganized. The report gives an overview of activities 
in the energy resources, mineral resources, and reve- 


ines and 
7-88. 


nue and ational services divisions. Financial data 
is inch L 

104,577 

MIC-90-01260/GAR PC E07/MF E01 


British Columbia. Geological Survey Branch, Victoria. 
British Columbia coal quality catalog. 

Information circular no. 1989-22. 

c1989, 39p 


First edition of this catalog, outlining the range of coal 
qualities available in B.C. on a seam-by-seam basis 
from currently producing coal mines and coal proper- 
ties which are considered to have potential for eco- 
nomic development in the future. The methodology of 
coal analysis is also included. 


104,578 

MIC-90-01266/GAR PC E12/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
Phosphate in southeastern British Columbia (82G 
and 82J). 

Open file no. 1987-16. 

S. B. Butrenchuk. c1987, 103p ISBN-0-7718-8586-5 


Although extensive phosphate deposits occur in B.C. 
and other regions of Canada, at present all phosphate 
rock used in Canada is imported, mainly from the U.S. 
Phosphate is produced from marine sedimentary de- 
posits, igneous apatite (carbonatites and related alka- 
line intrusions) and guano-derived deposits. B.C. is 
known to have extensive marine sedimentary phos- 
phate deposits although none are considered eco- 
nomic at the present time. Recent studies have delin- 
eated several carbonatite bodies, some of which are 
reported to contain apatite. This report gives the re- 
sults of a 1986 prcgram to study phosphate deposits in 
southeastern B.C., to identify economic deposits, to 
study their chemical and mineralogical characteristics, 
and to identify potential beneficiation problems and 
economic byproducts (rare earths). 


104,579 
MIC-90-01267/GAR 
British Columbia. Geological Survey Branch, Victoria. 
Alkaline ultrabasic rocks in British Columbia: Car- 
bonatites, nepheline syenites, kimberlites, ultra- 
mafic lamprophyres and related rocks: A contribu- 
tion to the Canada/British Columbia Mineral Devel- 
opment Agreement, 1985-90. 

Open file no. 1987-17. 

J. Pell. c1987, 109p ISBN-0-7718-8587-3 


A previously poorly documented alkaline igneous prov- 
ince is present in the eastern Canadian Cordillera. It 
comprises carbonatites, agpaitic nepheline and soda- 
lite syenites, some ijolite series rocks, one kimberlite 
locality and numerous ultramafic and lamprophyric dia- 
treme breccias, all of which intruded the Cordilleran 
miogeoclinal succession prior to the deformation and 
metamorphism associated with the Jura-Cretaceous 
Columbia orogeny. This report describes these occur- 
rences. 


PC E12/MF E01 


104,580 

MIC-90-01314/GAR MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Research and development in the mineral sector: 
Final report. 

M. J. Wojciechowski. c1989, 105p 

Microfiche only. 


Examination of funding trends in R&D in the mineral 
sector in Canada, including activities of the federal and 
provincial/territorial governments, industry, and uni- 
versities in mineral-related R&D. The relevance of min- 
eral-related R&D is considered in the light of economic 
importance and probable future of the mineral sector 
to evaluate the current funding trends. Comparisons 
are made with other academic disciplines and re- 
source sectors in Canada, and with minera! R&D and 
the mineral industry in Australia, Finland, France, the 
Federal Republic of Germany, Sweden, the United 
Kingdom and the U.S. 


104,581 
MIC-90-01318/GAR 


256 VOL. 91, No. 2 


PC E17/MF E01 


Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Surface Crown Pillar Evaluation for Active and 
Abandoned Mines: Proceedings of the internation- 
al conference. 

CANMET special publication no. SP89-5. 

M. C. Betournay. c1989, 221p SSC-M38-15/89-5E, 
ISBN-0-660-13355-5 

Surface Crown Pillar Evaluation for Active and Aban- 
doned Mines (1989: Timmins, Ont.) 


Over the last few years, surface crown pillar failures in 
active and abandoned mines gained the attention of 
the mining industry and civic officials. The interest and 
research generated 7 these occurrences led to the 
realization that the subject of surface crown pillars is 
diverse and complex, both in a geomechanical sense 
and a liability sense. The problems mine operators 
face do not go away with time and may even worsen, 
so that the subsequent encroachment by housing de- 
velopments, schools, ae and railways may 
prove very risky. This conference provided a forum for 
the discussion of the short- and long-term behaviour of 
surface crown pillars, covering investigation of in situ 
conditions, design methods and consequences, and 
dealing with abandoned mines and cave-ins. 


104,582 

MIC-90-01324/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). Mining Research Labs. 
Development of impactor size selective dust sam- 
plers at the Elliot Lake Laboratory. 

Report no. MRL 88-9(R). 

G. Knight. c1988, 19p 


Size selective ay to simulate the separation of 
airborne dust in human lungs into two or more fractions 
is now the usual procedure when assessing airborne 
dust with any relationship to the potential health 
hazard. This is followed by gravimetric or other analy- 
ses of the dust collected on the filter. In hard rock 
mines free silica is the component of the dust which is 
often the most significant potential health hazard. The 
Elliot Lake Laboratory has developed a sampling and 
analysis procedure for routine use in hard rock mines 
termed CAMPEDS. This report describes the develop- 
ment of the CAMPEDS 2 |/min flow rate sampli 
head; the CAMPEDS improved 4 I/min sampling head; 
the high flow rate sampling head; and the size distribu- 
tion analysis train using 10 sampling heads with differ- 
ent cut-offs. 


104,583 

MIC-90-01325/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). Mining Research Labs. 

Peak and residual strength envelopes established 
by confined shear test method. 

Report no. MRL 88-35(TR). 

M. Gyenge. c1988, 136p 


An increasing amount of Canadian underground 
mining will take place under high stress, deep mining 
conditions. The increasingly sophisticated analysis 
needed for good mine design will require even more 
accurate constitutive equations to describe the 
strength and deformational properties of the rock 
mass. This report is an account of the development 
and verification of procedures involved in a novel test 
concept referred to as the confined shear test method 
for establishing the frictional and strength properties of 
jointed rocks. 


104,584 

MIC-90-01328/GAR PC E07/MF E01 
—— Sciences Laboratories (Canada), Ottawa (On- 
tario). 

Narrow vein blasthole stoping: Current drilling and 
blasting techno! § 

Report no. MSL 89-93(IR). 

Y. C. Lizotte. c1989, 28p 


Review of current drilling and blasting practices of 
longhole blasthole stoping for narrow vein mining. 
General references are provided and mining oper- 
ations using this mining method are described. The 
review describes the drilling and blasting parameters 
and dimensions, and assesses the type of ground con- 
gg under which the mining method has been ap- 
plied. 


104,585 
MIC-90-01330/GAR PC E07/MF E01 


Minerals Research Program (Canada), Ottawa (Ontar- 


10). 

Contribution of science and technology in the 
mining processing and utilization of minerals in as- 
suring an uate resource base for Canada. 
Report no. MRP 75-22. 

D. W. White, and W. A. Gow. c1975, 78p 


The evaluation of Canada’s mineral resource base in- 
volves the estimation of not only the size, quality and 
distribution of mineral deposits, but also of the propor- 
tion of these deposits that are economically recover- 
able now and in the future. This publication identifies 
major technological problems in mining, the process- 
ing of ores, concentrates and metals, and the utiliza- 
tion of mineral-based materials. The various techno- 
logical gaps in the total system are summarized to il- 
lustrate the impact on mineral policy development of 
science and technology deficiencies. 


104,586 


MIC-90-01334/GAR PC E17/MF E01 
Hudson Bay Mining and Smelting Company, Limited 
(Canada). 

Research and development in Manitoba mines, 
task 2: Ground stability evaluation with particular 
reference to an en echelon lensed orebody: 
— guidelines. 

c1989, 209p 

Contract CANMET-OSQ84-00330 


This study is part of a larger task which will ultimately 
produce guidelines for the prediction of stable stope 
dimensions for en echelon deposits. This report is 
a State-of-the-art review of available rock mass classi- 
fication systems that are relevant to the mining indus- 
try and in particular to en echelon Gipoute. leprat. 
mately 150 references were generated. 


104,587 


MIC-90-01447/GAR PC E12/MF E01 
Stevenson Kellogg Ernst & Whinney, Yellowknife 
(Canada). 

Strategies to improve Northwest Territories busi- 
ness opportunities related to mining and explora- 


tion. 
1987, 124p 


This report addresses current and future demand and 
supply, and recommends practical solutions to 
achieve at least a 10 million import replacement target. 
The report addresses an overview of current levels of 
exploration and production activities; purchasing sce- 
narios and philosophies by mine company, and the ex- 
ploration sector as a whole; an assessment of busi- 
ness opportunities including identification of specific 
suppliers of goods and services related to mining and 
exploration activities; the prioritizing of these business 
opportunities on the basis of potential for success and 
economic viability; a matching of NWT business sector 
capability to these opportunities; and an overview of 
the mechanisms presently in use to encourage and to 
assist the development of northern business with rec- 
ommendations for practical steps to improve their ef- 
fectiveness. 


104,588 


MIC-90-01601/GAR PC E17/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Evaluation of refractory gold processing options 
for New Brunswick. 

Open file report no. 89-46. 

P. J. Whalen, and J. D. Thibault. c1989, 351p 


Overview of the technologies available to treat refrac- 
tory gold ores together with selection criteria for tech- 
nologies designed to treat ores having an arseno-type 
refractory matrix. A bench scale test program was 
used as a basis for developing capital and operating 
cost estimates for the 3 most viable technologies and 
the relative economics of selected technologies were 
compared for a centralized processi facility or 
custom mill and a conventional integrated stand alone 
plant. A bulk sample of ore was obtained from the Elm- 
tree deposit in the west Gabbro zone. 


104,589 


MIC-90-01603/GAR PC E07/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 
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emote identification of grade and recovery 
relationships at the emoane wk Mine concentrator, 
Prince William, New Brunswick. 

Open file report no. 89-49. 

J. D. Thibault. c1989, 61p 


Summary of in-plant testing and assessment of anti- 
mony recovery limitations at the Dominion Explorers 
Inc., Durham mine concentrator from June 1986 to 
March 1987. The work identified and quantified sepa- 
ration limitations so technical and economic factors 
could be considered prior to process modifications. In- 
plant ‘ation data was derived at various time inter- 
vals u optimum steady state operating conditions. 
This report includes an assessment of this data, as 
well as a technical review of the test program results 
based on particle size analysis, mass balance and min- 
eralogical data of various process streams and a 
review of economic criteria and recommendations for 
future studies on the optimization of antimony separa- 
tion and recovery. The assessment discusses data 
from preliminary bench-scale grinding and batch flota- 
tion tests on run-of-mine ore and gravity separation 
tests on secondary cyclone underflow; assays, particle 
size analysis and antimony particle size distribution 
data on various process mys een for 7 individual in- 
plant tests; and mass balance calculations for both dry 
solids and antimony, based on particle size distribution 
for various flowsheet configurations. 


104,590 

MIC-90-01621/GAR PC E07/MF E01 
Canada-Nova Scotia Mineral Development Agree- 
ment. 

Gypsum, ety potential, Meadows Road area, 
Cape Breton County. 

Open file report no. 88-057. 

G. Adams. c1988, 29p 


The Meadows Road gypsum and anhydrite area is lo- 
= 12 km southwest of Sydney, Cape Breton 

<a This a was completed in the area 
from Portage, reton County in the northwest to 
the Woodbine Road in the southeast. During the 
summer of 1986, a small diamond drilling program 
consisting of 8 drillholes totalling 647 m was conduct- 
ed to establish the downdip and lateral extent of the 
gypsum and anhydrite beds. 


104,591 

MIC-90-01721/GAR PC E17/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Antimony flotation in an SK15 skim air coarse flo- 
tation machine. 

Open file report no. 89-50. 

c1989, 198p 


Investigation to determine the benefits of removing 
coarse es a mineral particles from the grinding cir- 
cuit by ing the pe SKIS oh of coarse or flash flota- 
tion. An Smee K15 skim air coarse flotation ma- 
chine was installed i in the Durham Mines concentrator 
in an effort to reduce slime production and subsequent 
mineral loss to tails. The cell was inserted into the clas- 
sification circuit and both primary and secondary cy- 
clones were tested as feed sources for the unit. Vari- 
ous — parameters were introduced and results 
compared. Skim air cell concentrate was tested 
against conventional flotation concentrate for quantity, 
quality and mineralogy. A complete circuit survey was 
conducted with the unit cell on line. 


104,592 

MIC-90-01722/GAR PC E07/MF E01 

Task Group on Minerals and Materials Technology 

(N.B.). Frederict ion (New Brunswick). 

aoe from the Task Group on Minerals & Materi- 

al y- 

c1989, 55p ISBN-1-55048-193-2 

Pt » English and French (Bilingual). French ed. 90- 
1. 


In February 1988, the Task Group on Minerals and Ma- 
terials Technology was formed to determine how em- 
ployment opportunities in the mineral sector could be 
enhanced through accelerated development. The ap- 
proach taken was to identify technological strengths, 
opportunities and constraints and to recommend 
action considered appropriate. Although the primary 
mandate was to assess technological opportunities, it 
was felt that regulatory and other impediments were 
also significant constraints to development. A sepa- 
rate section was added to include this aspect. This 
report presents the results of the Group’s study. 
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104,593 

MIC-90-01759/GAR PC E07/MF E01 

British Columbia. Geological Survey Branch, Victoria. 
and mineral evaluation of Kokanee Gla- 

cier Provincial Park, southeastern Colum- 

bia (82F/11, 14). 


Paper no. 1989-5. 

D. A. Brown, and J. M. Logan. c1989, 47p ISBN-0- 
7718-8889-9 

Fold. maps not filmed. 


Kokanee Glacier Park covers about 305 sq km within 
the Selkirk Mountains of southeastern B.C. It was es- 
tablished in 1922 over an area that had already under- 
gone more than 2 decades of mineral exploration and 
mine development. In 1973 a general moratorium on 
mineral exploration in parks was established, but gov- 
ernment’s desire to resolve the conflict between recre- 
ational and mineral values led to the area being includ- 
ed in the 1985/86 Wilderness A committee 
study. This committee pnanaate that the rectan- 
gular boundardies of the park be rationalized, based 
on an adequate assessment of park and resource 
values. A mineral potential study of the park and recre- 
ation area additions located outside the original rec- 
tangle were undertaken in 1987/88. This study iden- 
tifed the types and sizes of mineral deposits in the area 
and determined where the greatest potential lay for lo- 
cating new deposits. This report provides valuable 
data and interpretations to assist exploration in the 
new recreation area additions and other adjacent 
areas. 


104, 5: 

MIG-90-01760/GAR PC E07/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
Stratigraphy of the Elk Formation in the Fernie 
Basin, southeastern British Columbia. 

Paper no. 1989-2. 

D. A. Grieve, and N. C. Ollerenshaw. c1989, 79p 
ISBN-0-7718-8756-6 

Fold. maps not filmed. 


The Elk Formation is the uppermost formation in the 
Jurassic-Cretaceous Kootenay Group. This report 
gives a detailed analysis of the Elk Formation, at its 
section and in adjacent parts of the southern 
ernie basin, in order to document both its variations 
and consistencies. Stratigraphic sections were meas- 
ured at 5 localities in the southern part of Fernie basin 
and part of one drill core from the Lillyburt coal proper- 
ty in the Flathead coalfield was also described. 


104,595 

MIC-90-01859/GAR PC E07/MF E01 
Law, Sigurdson & Associates, Toronto (Ontario). 
Inorganic chemicals: Prospects for Ontario’s in- 
dustrial minerals. 

Industrial mineral background paper no. 11. 

c1989, 93p ISBN-0-7729-6218-9 


Study to identify potential commercial opportunities for 
industrial minerals in Ontario that result from growing, 
or new, North American markets for derived inorganic 
chemicals. Such opportunities could include supplying 
provincial industrial minerals to the North American 
chemicals market as well as producing chemicals in 
Ontario from these raw materials. The study excluded 
fertilizer chemicals as well as products, such as sur- 
face-modified fillers, that do not underge full chemical 
processing or transformation. The study scanned for 
commercial inorganic chemicals; rated approximately 
200 chemicals for growth, technology change, and On- 
tario’s position; selected 30 chemicals for detailed 
study; evaluated and selected potential opportunities 
which included examination of major industrial con- 
sumer segments; and conducted a detailed examina- 
tion of the market factors involved in 5 chemicals se- 
lected as potential opportunities. 


104,596 

MIC-90-01958/GAR PC E07/MF E01 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 

Tonalite-hosted Au-quartz vein/shear zone miner- 
alization in the Arcadia Bay area, Slave province, 


NWT. 
A. P. G. Abraham. c1989, 54p 


This report is part of research undertaken for a Ph.D. 
which had as its objectives: To produce a high quality 
detailed lithostructural map of the Arcadia Bay area 
encompassing the mineralized shear zones, the 
sheared western contact between the Anialik River 


104,600 


Mineral Industries 


ponte ences epb.panel Ga caiem Toer gesstane 
belt; to determine the petrogenesis of the tonalite- 
trondhjemite intrusive complex and associated ‘felsic 
dikes’ to establish their magmatic affinities for compar- 
ison with the Anialik River metavol- 
canics and, in particular, to test bee (1989) arc hy- 
—— to carry out a detailed U-Pb geochronological 
study of key lithologies in the Arcadia Bay area; and to 
Geumane t the nature and origin of ore fluids 
ble for Archean gold mineralization in the Anialik tona- 
lite-trondhjemite intrusive complex, and test models 
deposits. 


for the origin of Archean lode gold 

104,597 

MIC-90-01959/GAR PC E07/MF E01 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 


Report on the preliminary assessment of the geol- 
ogy and mineral potential of the early proterozoic 
Hurwitz group, District of Keewatin. 

J. Patterson. c1989, 31p 


In the past decade and a half, portions of the western 
pre ge structural —- nopery & one of the 

it poorly understood portions of the Canadian 
Shield’ have been the focus of stratigraphic, structural, 


importance of understanding the Hurwitz group in the 
context of the evolving Churchill province lies in the 
light it can shed on the ment of the western 
Churchill structural province and other such 
systems. This report provides the results of 
investigations begun in the summer of 1988. 

and conten thanaing Gan Gunew4 atta wnat 
a reconnaissance look at the Hurwitz group both along 
and across strike to determine areas suitable for more 
detailed studies. 


104,598 

MIC-90-01960/GAR PC E07/MF E01 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 

Structural and lithologic model for the formation 
Swit coer quartz breccias at Gordon Lake, 


A aoe 
T Stokoe’ a M. verte and N. Culshaw. c1989, 13p 
Continuation of the investigation into the occurence of 


testing of the ally predictive model suggested by 
Stokes et al. (5 ). This report summarizes the field 
data collected in the summer of 1989 and specifically 
focuses on the stratabound style of quartz-breccia 
found at Kidney Pond and other localities within the 
southern Gordon Lake area. 


104, 5: 

uIC.-90-01962/GAR PC E07/MF E0i 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 


Northwest Territories: — studies in the 
o—. Lake area, N.W.T.: End-of-the-year report, 
1 ‘ 

P. Cerny, P. Tomascak, and M. A. Wise. c1989, 15p 


A reconnaissance study was initiated during the 
summer of 1988 in the Aylmer Lake-MacKay Lake 
basin in the central part of the Slave province of the 
Canadian Shield to explore the prospects for economi- 
cally significant rare-element pegmatites in the basin. 
The initial effort was aimed at the Ayimer Lake — 
and 2 areas to the southwest, at Kirk and Reid 
An isolated occurrence at Muskox Lake was also in- 
ted, and a virgin > population at Thono- 
kied Lake was discover 


104,600 

MIC-90-01969/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 

Gold occurrence in radioactive caic-silicate float 
at Sa Lake, Nueltin Lake area, District of 
Keew: 

ey no. '86-1A. 


W. Charbonneau, and S. S. Swettenham. c1986, 
8p 
During the summer of 1982 field work took place in the 
southern district of Keewatin as a follow-up investiga- 
tion of airborne gamma-ray spectrometer surveys. 
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Field work concentrate on a thoriferous veined portion 
eT ae body, where samples con- 

up to 460 mbm thorium and 0.2% rare earth ele- 
ments; a second location where samples of sulphide- 
bearing calc-silicate contained over 600 ppm uranium, 
390 ppm molybdenum and 1.6 ppm gold; and a third 
location which contained over 200 ppm uranium and 
400 ppm molybdenum. The report contains a descrip- 
i the samples. 


Mi-90-02004/GAR PC E12/MF E01 
Ontario. Mines and Minerals ae Toronto. 

of gold in the North Caribou 
Lake Y crtone Belt’ District of Kenora, Norte 


western 

Ontario Geological ye open file report no. 5698. 
D. W. Piroshco, F. W. Breaks, and |. A. Osmani. 
c1989, 119p ISBN-0-7729-4927-1 

Fold. maps not filmed. 


The North Caribou Lake Greenstone Belt has, since 
the early 1980s, been the focus of extensive explora- 
tion for gold. In 1984, the Ontario Geological Survey 
initiated a ag nti me study of the batt, includin ing 
Precambrian bedrock mapping, mineral deposits st 
ies, and studies of the surficial geology. This report 
contains descriptions of the known go! ‘occurrences 
in the belt, and of a previously unknown occurrence of 
 senget vt elements, as well as a brief summary of 
nesis of the belt. An assessment of the 
pe don potential for gold and platinum is also given. 


104,602 

MIC-90-02028/GAR PC E17/MF E01 

Northern Affairs Program (Canada). Yukon Region. Ex- 
yt) on. Geological Services Division, White- 

ukon 
area em jvision: 
n a ices 
Yu ex — 1988. 
Annual 


S ong Sti ip gsc. R71 -41/1988E, ISBN-0-660- 


Discussion of the geology of Yukon mineral deposits 
and mineral districts under active investigation, includ- 
ing summaries of exploration work done by mineral ex- 
ploration companies during 1988, as well as some pre- 
wouny undocumented work. The summaries are 
on reports submitted to the department for as- 
sessment credit. An overview of lode mining and de- 
velopment, placer mining, exploration activity, and a 
summary of prospectors’ assistance and exploration 
incentives program administered by the Government 
of the Yukon is also given. A drill core index from the 
H.S. Bostock core library is included. 


104,603 

MIC-90-02031/GAR PC E19/MF E01 
Northern Affairs Program (Canada), Ottawa (Ontario). 
Index to mining assessment reports: Yukon, 1988. 
Annual publication. 

T. W. Caine, and P. T. Marion. c1988, 407p SSC- 
R71-22/1 988, ISBN-0-662-56387-5 

Text in English and French (Bilingual). 


Index listing 3,441 technical reports covering diamond 
drilling; geological, geochemical and geophysical sur- 
veys; and preliminary and feasibility studies submitted 
as evidence of the performance of representation 
work on mineral claims and prospecting permits. Both 
confidential and released reports are listed with the 
pending release date (year, month and day) indicated 
for the confidential reports. Yukon assessment reports 
are released from confidential status when the claims 
lapse. Reports that were submitted through the Atomic 
Energy Control Board remain confidential unless re- 
leased by the company which submitted them. 


104,604 

MIC-90-02040/GAR PC E07/MF E01 
Northern Affairs Program (Canada). Geology Division, 
Yellowknife. 


E 
1988, 16p 


Exploration previews for Slave province, Bear prov- 
ince, Churchill province west of Keewatin, Arctic Is- 
lands regions, and Keewatin. A summary of the North- 
west Territories greg Seven pro} ay is also given, 


preview, 1988. 


as well as a list of Geological Survey of Canada 
projects for 1988. 

104,605 

MIC-90-02045/GAR PC E07/MF E01 
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Nova Scotia Resources Limited, Halifax. 
Nova Scotia Resources Limited: Annual report 
1 


989. 
1989, 19p 


This Corporation is a provincial Crown corporation 
under the responsibility of the Minister of Mines and 
Energy, established in 1981 to invest in and mana 
the Province’s interests in petroleum, and min- 
eral resources development and related industrial 
projects. This annual report includes information on 
the Cohasset/Panuke project, en of the Co- 
hasset and Panuke projects, ject descriptions, 
Nova Scotia offshore, and pe Bg activities. It pro- 
vides a financial report. 


104,606 

MIC-90-02250/GAR PC E07/MF E01 
British Columbia. Mineral Statistics Section, Victoria. 
British Columbia m | statistics: Annual summa- 
ry tables: Historical mineral production to 1987. 
c1989, 83p 


Report containing data on the B.C. mineral industry ob- 
tained from a direct census of the industry. Producers 
in each industry group are surveyed annually from a 
mailing list. Major mines producing metal, coal, indus- 
trial minerals and structural materials are surveyed 
monthly as well as annually. A me’ is includ- 
ed. Highlights of the mining industry are given, along 
with notes on products. Summary tables include miner- 
al production and value; prices; metal production and 
value; coal production, sales and value; coal markets; 
employment data; operating data; and metal markets. 
Data is given for both the current year and the past 10 
years. 


104,607 

MIC-90-02252/GAR PC E07/MF E01 
Department of Indian Affairs and Northern Develop- 
ment, Ottawa (Ontario). omer Affairs Program. 
Mines and — activities, 1988. 

Annual publica 

c1989, 48p 1SBN-0-662-17280-0 


This annual report covers mines and mineral activities 
for the Yukon and Northwest Territories for the calen- 
dar year 1988. The report gives a summary of activities 
in each territory, then covers in more detail mineral 
production, mines, placer mining, development, miner- 
al exploration and exploration projects for each sepa- 
rately. An overview of the demand for northern com- 
modities is given, including the pricing of major north- 
ern metals, structural demand change for lead and 
zinc and the present market. Data supporting the infor- 
mation is included for the current and past 10 years. 


104,608 

MIC-90-02349/GAR PC E17/MF E01 
Manitoba. Geological Services Branch, Winnipeg. 
Mineral deposits and occurrences in the File Lake 
area, NTS 63K/16. 

Mineral deposit series no. report 5. 

M. A. F. Fedikow. c1989, 285p 

Fold. map not filmed 


One of a series of reports presenting information on 
apete occurrences in the province of Manitoba. The 

res mee a general geology of the area and descrip- 
sone various locations covering access, an explora- 
tion summary, the geological setting, mineralization, 
goechemical data, and classification. 


104,609 

MIC-90-02354/GAR PC E12/MF E01 
Manitoba. Geological Services Branch, awe me: 
Mineral deposits and occurrences in the Manigota- 
gan Lake area, NTS ~~ 

Mineral deposit series no. report 

P. Theyer, and P. H. Yamada. c1 988, 114p 

Fold. map not filmed. 


One of a series of reports presenting information on 
pen occurrences in the province of Manitoba. The 

remy: se a general geology of the area and descrip- 
fons various locations, covering access, an explora- 
tion summary, the geological setting, mineralization, 
geochemical data, and classification. 


104,610 
MIC-90-02360/GAR PC E12/MF E01 
Manitoba. Geological Services Branch, Winnipeg. 





Mineral and occurrences in the Lynn 
Lake area, NTS 64C/ 14. 
Mineral series no. report 6. 


deposit 
D. A. Baldwin. c1988, 134p 
Fold. map not filmed. 


One of a series of reports presenting information on 
mineral occurrences in the province of Manitoba. The 
report gives a general geology of the area and descrip- 
tions of various locations, covering access, an explora- 
tion summary, the geological setting, mineralization, 
geochemical data, and classification. 


104,611 
MIC-90-02397/GAR PC E12/MF E01 
Nova Scotia. Mines and Minerals Branch, Halifax. 
ra my of activities, 1988: Part B. 
no. 89-1. Annual report. 
+4 ‘own, and D. R. MacDonald. c1989, 140p 


Annual report of field and analytical studies carried out 
or coordinated by the Department. Most of the projects 
form part of a 5-year Canada-Nova Scotia mineral de- 
velopment agreement that was implemented in 1984. 
Projects cover energy resources, mineral devel 
ment, mineral resources, and external abstracts and 
conference presentations. 


104,612 

MIC-90-02482/GAR PC E17/MF E01 
Steffen, Robertson and Kirsten, Inc., Vancouver (Brit- 
ish Columbia). 

Draft acid rock on technical guide, vol. 1: 
British Columbia A ine Drainage Task Force 


report. 
c1989, 271p ISBN-0-7718-8893-7 


Guide to the poseane of acid rock drainage (ARD) 
along with guidance and recommendations in the ap- 
plication of state-of-the-art technology in prediction, 
control and monitoring of ARD. Recommendations do 
not necessarily apply only to coal mining, but to any 
drainage which occurs as a result of natural oxidation 
of sulphide materials contained in rock which is ex- 
posed to air and water. 


104,613 

MIC-90-02506/GAR MF E01 
Queen’s Univ., Kingston (Ontario). Centre for Re- 
source Studies. 

Economic aspects of gold exploration: How much 
is too much. 

Working paper no. 44. 

B. W. Mackenzie, and M. D. Dogget. c1989, 31p 
ISBN-0-88757-100-X 

Microfiche only. 


Examination of the premise that gold exploration is 
economically worthwhile, including the relationship be- 
tween gold mine production and replenishment 
through exploration; the potential value of gold explo- 
ration, considered in the context of the Canadian expe- 
rience; an evaluation of trends in the break-even price 
of gold; and explanations for such economic trends. 


104,614 
MIC-90-02537/GAR PC E07/MF E01 
Piteau Engineering Ltd., Calgary (Alberta). 


Regional s of rock drains in surface coal 
mines in Cai , phase I. 
c1989, 76 


Contract CANMET-89188-01-SQ 


In recent years, at an increasing number of mines in 
mountainous terrain, it has been concluded that place- 
ment of mine waste rock in valleys is the most eco- 
nomic and technically feasible means of waste dispos- 
al. The major drawback is the impact of the fill on the 
stream occupying the valley floor. This report is phase 
1 of a 2-phase study reviewing the current approaches 
being followed by operating coal mines in the design 
and construction of rock drains, leading to a common 
coherent approach to the topic of rock drain ign, 
construction, monitoring and abandonment. This first 
phase reviews the literature and presents a summary 
of the analytical procedures. Design, construction and 
performance monitoring information was collected at 6 
mine locations in Alberta, the Yukon Territories and 
British Columbia. 


104,615 


MIC-90-02539/GAR PC E07/MF E01 
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Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
Comminution study for reduction 
energy cost for granulated copper 


M. Kaya, and R. E. Mclivor. c1989, 68p 
Contract CANMET-89259-01-SQ 


Investigation of the potential for reducing the total 
energy required to grind Kidd Creek Mines granulated 
copper slag to approximately 3000 Blaine fineness for 
use in cemented backfill. The effect of high pressure 


“ae Peal 


roll crushing prior to ball as was con: ed as the 
primary alternative to ball mill grinding alone. Closed 
versus open circuit ball milling was also considered. 


—— of — copper slag oe sent to KHD 
Cologne, Germany, where they underwent roll 
onahine at 60 and 80 bar pressures. The original ‘as 
received’ and roll crushed products were also tested 
for their ball milling grindability characteristics in their 
Zeisel ae tests. Bond ball mill work index tests 
were also conducted at McGill University, Montreal. 


104,616 

MIC-90-02540/GA PC E07/MF E01 

Canada Centre oy Mineral and Energy Technology, 

Sindy of the toe f acidic emplo 
tment o seepages - 

ing a combination of wetiand ecology and microb 


ology. 
M. Kalin. c1989, 62p 
Contract CANMET-89264-01-SQ 


= ae of wetlands is essential in providing a 
ical solution to the problem of acid mine drain- 

ttails constitute a great portion of these wet- 

toed and contribute much to the accumulation of or- 
(is pddisasienmanaaemiemease: 
ical polishing system. The 1st part of this report ex- 
quae the use of a foliar fertilizer to establish cattails. 
Two types of fertilizers were applied to a natural and a 
transplanted stand of cattails using 2 different dilu- 
tions. In the 2nd part of the report, the treatment of 
acid — drainage (AMD) through the use of alkali 
ating microbes as an alternative to conventional 

lime treatment was examined. matter, a 
source of fixed carbon for the alkali generating micro- 
bial ecosystem, was tested in 6 different types of AMD 
rang = acidity from 2 mg/I to 900 mg/i (CaCO3 
equivalent), while sulphate concentrations ranged 


from 75-7300 mg/l. The 3d and 4th of the report 
discuss work in progress at Boojum Research Ltd. and 
at Dearborn Microbiology Laboratory. 

104,617 

MIC-90-02541/GAR PC E07/MF E01 


Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Loss of uranium bioadsorptive capacity on recy- 
cle: Final report. 

M. Tsezos. c1989, 35p 

Contract CANMET-89082-01-SS 


Previous experimental work suggested that an initial 
decrease in uranium uptake capacity occurred when 
immobilized R. arrhizus biomass was subjected to re- 
peated uranium loading and elution cycles using Deni- 
son Mines biological leachate. To determine the possi- 
ble causes of uptake reduction, the immobilized bio- 
mass from (both batch and continuous column) load- 
ing-elution cycling experiments was studied using 
transmission electron microscopy, x-ray energy disper- 
sion analysis and infrared spectroscopy. 


104,618 
MIC-90-02542/GAR PC E17/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Preparation of a manual of methods used in reve- 
getation of reactive sulphide tailings basins: Final 


report. 
B. W. Brooks, T. H. Peters, and J. E. Winch. c1989, 


202p 
Contract CANMET-89060-01-SQ 


Sulphide tailings disposal areas impact the atmos- 
phere, hydrosphere and lithosphere if left uncon- 
trolled. To date, the only environmentally sound meas- 
ure that has some remedial action on all 3 of the com- 
ponents of the ecosystem is reclamation by the use of 
vegetation. This manual provides a comprehensive 
methodology for preparation, neutralization, fertilizing, 
seeding and follow-up maintenance, if required, for re- 

vege tation of reactive sulphide tailings disposal areas 
in Canada. The manual also covers the basic concepts 
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of macro and micro-climate and their effects; introduc- 


tailings) encountered at a mine; and the general ef- 
fects of lime, fertilizer and other amendments on soils 
and tailings. 


104,619 
Canada Genie tor Mineral and Energy Teahnalogy, 
liner: 
Ottawa (Ontario). 
~~ emeanereanes 


manual 
N. H. Wade. c1989, 215p 
Contract CANMET-89055-01-SQ 


Report on the design of surface mine haulroads, cov- 
ering a literature review of state-of-the-art design 
; @ review of the procedures and calculations 
used in Alberta and BC mines, highlighting methods 
used to compensate for low quality construction mate- 
rials, high traffic volumes, large axle loads, and harsh 
climatic conditions; a critique of the suitability of mae 
criteria currently used for haul road construction, iden- 
titying where improvements could be made to current 
techniques or to the databases on which they 
an i tion of construction materials and mainte- 
nance techniques that may be used in future such as 
binding and traction additives, earth reinforcement and 
geotextiles/geosynthetics; and recommendations for 
Suitable testing methods to evaluate the performance 
of a mine haulroad to compare with that predicted by 
the in. Information was obtained through a ques- 
tionnaire ond site visits. 


104,620 
MIC-90-02547/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 


b seen a 
Seapert te ea tecetapennnt ot Gate 


on pe ee pa 
B. Y. H. Wo 135p 
Contract CA\ MET-79197-01-SQ 


Residuum is used in the Gulf beneficiation process to 
oa ‘es and coat surfaces of thermally dried coals. 
development of the Gulf process that 

the lnvel cf Decohciation to donendeee or physical 
phd chemical characteristics of the residuum. This 
‘eport analyses the coal samples; characterizes 5 re- 
pol samples for physical and chemical ; 
designs, constructs, commissions, and ites a ma- 
‘oscale asaneede: 


he I de’ the hangenle 
erties using the simulator; ———— Cc in 
fter coal beneficiation; studies 
the effects of treatment medium, and residuum proper- 
ties on the beneficiation of Obed and Highvale coals; 
characterizes the upgraded products and relates the 
degree of beneficiation with residuum — and 
evaluates the stability of the upgraded jucts. 


104,621 
MIC-90-02548/GAR PC E17/MF E01 
Noranda Research Centre, Pointe Claire (Quebec). 


Continuous a of gases, dust and flame 

Gutunann ther Castaptl Comieneontade on 
Research 

J. P. Saindon. c1989, 241p 

Contract CANMET-79140-01-SQ 


Results of a project to collect data Fe ae dust = 
flame emissions generated by dev 

to measure SO2 emissions oomenad byes by — 
nitions. Dust and flame emissions were characterized 
by measuring these parameters along with blast vibra- 
tion traces in both waste and sulphide rock over a 
period of 2 weeks. An SO2 sensor was designed and 
built to measure SO2 emissions generated by develop- 
ment and production emissions. The sensors were 
evaluated by the University of British Columbia at 
Westmin mine. 


104,62. 

MiG-90-02552/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 


Radium-226 in snowshoe hares near uranium mine 


tailings. 
Report no. MRL 89-106(TR). 
N. K. Dave. c1989, 18p 


The extensive inactive tailings deposits around the 
uranium mines near Elliot Lake, Ontario, are of differ- 
ent ages and have received differing treatments after 


104,627 


R. Sutarno. c1989, 18p 
ISO/TC 69/SC 6 Conference (1989: Berlin, ener 
ISO/TC 69 is an International Standards 
(ISO) technical committee which advises all SO wer 
nical on the of statistical meth- 


methods they report 

of ISO/TC 69/ IG 1 and WG 4, and the 

session of ISO/TC meeting held at the 
Deutsches institut fur Normung, Berlin, Germany. 


s 

Z a 
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PC E12/MF E01 
nergy Technology, 


of metallic minerals in the HBMS concen- 


trator circuit. 
A no. MSL 89-139(IR). 
. Healy, and W. Petruk. c1989, 158p 


cesmunete Zn, Au and Ag ore fed to the HBMS 
concentrator circuit was supplied by the Centennial 
and South Main (Flin Flon) mines. Circuit 


of metais, minerals, and of free 


determine the 
and unliberated grains of the valuable minerals at each 
point in the ci 


PC E07/MF E01 


5, 33) 
Contract AANMET-OSQ-81-00037 


In 1979 F; the design of an un- 
orebooy was aaa = Wil, A secon of the Onaping 
be mined by longitudinal 

reatneke aunt ane ad progressed tothe stage of 

the rat panel ot binat whic Mine was 
pe sadeal conti ty pret 1984. This report fulfills 
fon, scared tough he 


104,626 

MIC-90-02566/GAR PC E07/MF E01 
Nova Scotia a of Mines and Energy, Halifax. 
Sulphur in Nova Scotia: Pugwash and Hilden oc- 


Open file yyy 
D. C. Carter, R SET iccnane.cnae'C\ tildin 
c1$87, 7p 


} sg introductory outline of a comprehensive report on 
for pa occurrences in 


Nove Scotia. Detailed petragraphic work, geochemical 
and isotopic analysis are in progress. 

104,627 

MIC-90-02659/ PC E07/MF E01 


GAR 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 
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Mineral Industries 


ore of selected New Brunswick gold re- 


Open file file report no. 90-3. 
R. D. Harris. c1990, 37p 


Gold mineralization has been found in several areas of 
New Brunswick. This study assessed the processabi- 

lity of the Alcida deposit (held by Corona Corporation), 
the Cape Spencer deposits, and the Lake George gold 
occurrence (Durham Resources Inc.). These areas 
were selected on the basis of their accessibility as well 
as their potential as gold ore types. Leaching test work 
was conducted on the samples using sodium cyanide 
as the main leachant and brominated hydantoin (Bio- 
d) for specific samples; both rolls and column leaching 
techniques were used. Basic optical mineralogy and a 
suite of cursory gravity concentration tests were also 
completed for all samples from the 3 locations. 


104,62 
MiG-80-02661/GAR PC E17/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 
Pilot plan eg of pyrite recovery. 
ane file lane no. 
C. Bazin, D W. Scott i L. J. Surges. c1989, 313p 


The Brunswick no. 12 ore is a complex sulphide con- 
taining 56% pyrite, most of which is rejected to tailings. 
The reactive acid-generating sulphide tailings result in 
high costs for current water treatment and will also ne- 
cessitate substantial expenditures for future reclama- 
tion or water treatment. This project een oad the 
technical feasibility of producing a marketable pyrite 
concentrate at the pilot scale. This report includes the 
results of a pilot plant classification and flotation and 
excludes laboratory studies on the same subject. Re- 
sults from a demonstration circuit are also presented. 


104,629 

MIC-90-02768/GAR MF E01 
Queen’s Univ., Kingston (Ontario). Centre for Re- 
source Studies. 

Queen’s University (Kingston, Ont.). Centre for Re- 
source Studies: Annual report 1988-89. 

c1989, 21p 

Microfiche only. 


This annual report contains a summary of activities 
from 1975-89, and reviews research completed in 
1988/89, research in progress, new publications, — 
entations made by CRS researchers, and CRS policy 
discussion seminars. It lists members of the board of 
directors, members of the advisory council, members 
of the research advisory committee, personnel, core 
staff, faculty associates, and all CRS publications. 


104,630 

MIC-90-02783/GAR PC E07/MF E01 
Ontario. Mineral Development and Lands Branch. In- 
formation and Statistics tion, Toronto. 


Explore report, 1989: Mineral exploration and de- 
velopment work performed in Ontario. 

Annual publication. 

c1989, 58p 


Data on mineral exploration and development work 
performed in Ontario in 1988, based on data received 
as of November 1989. The report first presents a sum- 
mary, followed by more detailed information on gener- 
al expenditures, regional expenditures, by metal or 
mineral sought, by mining region, value, and number of 
companies with mining interests in Ontario and 
Canada for 1986/87-1988/89. Data generally covers 
1981-88 and comparisons are made between 1981 
and the current year. 


104,631 

MIC-90-02784/GAR PC E07/MF E01 
Ontario. Mineral Development and Lands Branch. In- 
formation and Statistics tion, Toronto. 


Mid-year mining statistics, 1989. 
Annual publication. 
c1989, 90p 


Data based on the result of the census questionnaire 
sent out yearly to mining companies operating in On- 
tario. Information includes data on mineral production 
in Ontario, employment in mining, claims, assessment 
work, exploration and development expenditures, 
mine openings and closings, production and prices of 
copper, gold, nickel, silver, and zinc, and prospectors 
licences issued. Data is usually given for the last 10 
years. A list of producing mines in Ontario for 1989-90 
is also included. 
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104,63. 

MutG-00-02880/GAR PC E07/MF E01 

oe Plains Coal Reclamation Research Program, 
monton 

Review of the international literature on mine spoil 
subsidence. 


a no. RRTAC 88-12. 
. Scott. c1988, 60p 


One of a series of reports presenting the findings of 
the plains hydrology and reclamation project, an wee 
disciplinary study that focuses primarily on hydro 
's of reclamation of surface coal mines in 
plains of Alberta. This literature review was compiled 
as background investigations of the settlement behav- 
pon of uncompacted mine spoil. All the major relevant 
ineering, geotechnical, and reclamation biblio- 
graphic data bases and indices were searched from 


104,633 

MIC-90-02885/GAR PC E12/MF E01 
Alberta. Reclamation Research Technical Advisory 
Committee, Edmonton. 

Computer analysis of the factors influencing 
ater flow and mass transport in a system 


a no. 9. 
W. Schwartz, and A. S. Crowe. c1988, 104p 


Study demonstrating how a groundwater flow model 
can be used to study a variety of mining-related prob- 
lems. At the regional scale, where the area of the mine 
is relatively small in relation to the size of the flow 
domain, the model illustrates the role of various hydro- 

eological parameters that influence the magnitude, 
timing and extent of water level changes during and 
following mining. At the mine-scale, where the mine 
becomes a significant component of the total setting, 
the objective is to look at the spoil resaturation proc- 
ess with emphasis on the controls exerted by hydraulic 
conductivity and recharge rates. The smallest scale 
comprises the individual hills that are formed in spoil 
during reclamation. The sensitivity analysis carried out 
at this scale shows how hydraulic conductivity of the 
spoil, recharge rates and the presence of drains to- 
gether with hill morphology control the steady state 
configuration of the water table. 


104,634 

MIC-90-02920/GAR PC E07/MF E01 
Canada-Manitoba Mineral Development Agreement, 
Ottawa (Ontario). 

Canada-Manitoba Mineral eae anal Agree- 
ment: Annual report 1988-8: 

C1989, 28p 

Text in English and French (Bilingual). 


Annual report of the Agreement, giving highlights of 
the Agreement, a description of the sectors involved 
(geoscience activities, mining and minerals technolo- 
y, development), the management structure for 
greement implementation, liaison with industry, and 
an overview of the year’s activities in each sector. A 
financial summary is included. 


104,635 
MIC-90-02945/GAR PC E12/MF E01 
ast Mines and Resources Canada, Ottawa (Ontar- 


Canada. E: 
Annual re} 1 87-88 

c1989, 98p SSC-M1 -5/1988, ISBN-0-662-56665-3 
Text in English and French (Bilingual). 


Annual report of Energy, Mines and Resources 
Canada, covering the year’s activities in mineral policy; 
Geological Survey of Canada; mineral and energy 
technology; surveys, mapping and remote sensing; 
energy policy; energy programs; energy commodities; 
Canada Oil and Gas Lands Administration; and Crown 
corporations and agencies. 


, Mines and Resources Canada: 


104,636 
N90-25307/1/GAR 
(Order as N90-25302/2/GAR, PC A13/MF 


A02) 
Heriot-Watt Univ., Edinburgh (Scotland). Dept. of 
Chemical Engineerin 9. 
Flow of Non Newtonian Fiuids in Porous Media. 
K. S. Sorbie. 1990, 37p 
In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 2 37 p. 


The general issue of the flow of non Newtonian fluids 
in porous media is considered with concentration en- 
tirely on the flow of inelastic fluids using the biopo- 
lymer, xanthan, as the main source of experimental 
data due to its importance in improved oil recovery op- 
erations. Experimental observations and an analysis 
carried out on these data were considered. The analy- 
sis was based on empirical models that combined the 
porns bundle model of the porous medium with the 

jaw model for the fluid. The success of these 
models was examined by an analysis using network 
—* with emphasis on methodology rather than 
results. 


104,637 


PB91-104273/GAR PC A23/MF A23 
Global Geochemistry Corp., Canoga Park, CA. 
Analysis of Gases in the Earth’s Crust. Final Report 
January 1982-May 1988. 

P. D. Jenden, and |. R. Kaplan. Mar 89, 543p GRI- 
88/0262 

Contract GRI-5081-360-0533 

See also PB88-141619. Sponsored by Gas Research 
Inst., Chicago, IL. 


891 crustal samples have been collected for 
chemical anal ~ and stable isotopic measurements 
of carbon, hydrogen, nitrogen, sulfur and helium. 607 
samples were collected from oil and gas fields. The 
remainder were obtained from canned drill cuttings, 
surface seeps, coalbed gas desorption wells, deep- 
sea sediments, soils, and geothermal wells. Models 
which assume that oil and gas are generated from sed- 
imentary organic matter appear suitable for old, tec- 
tonically-stable basins such as the Appalachian basin 
and for younger basins bordering passive continental 
margins such as the Gulf Coast. In relatively young, 
tectonically-active basins such as the Sacramento, 
however, significant amounts of gas may be generated 
from shallow sedimentary rocks pyrolyzed by igneous 
—— deeply-subducted metasedimentary rocks, 
and other deep-earth sources. Apart from the issue of 
deep-earth gas, studies conducted during the contract 
have improved geochemical models for hydrocarbon 
exploration by: augmenting the understanding of the 
origin and distribution of microbial gases, ee 
oat mee for more effective recognition of microbial 

ind thermogenic gas mixtures, providing detailed doc- 
umnenaation on the origin and migration of natural gas 
in a number of tectonically-distinct sedimentary basins, 
and documenting a novel instance of reservoir alter- 
ation by bacteria. 


104,638 


PB91-105635/GAR PC A03/MF A03 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 

Influence of Sulfate lon on the —, Per- 
formance of Anionic Surfactants 

Rept. of investigations/ 1990. 

H. W. Kilau. 1990, 38p BUMINES-RI-9292 

Library of Congress catalog card no. 89-600249. 


The Bureau of Mines is investigating surfactants 
added to water sprays to enhance the control of dust 
during coal mining operations. The objective of the 
present work was to establish the general liability 
of adding sulfate ion to anionic surfactant solutions in 
order to improve wetting action. This was pursued 
through laboratory wettability testing of four anionic 
surfactants and one nonionic surfactant in combina- 
tion with various concentrations of sulfate ion. The ex- 
perimental results demonstrated that the addition of 
sulfate ion enhanced the wetting characteristics of ail 
the anionic surfactants when applied to hard-to-wet 
coals, while easy-to-wet coal showed more complex 
wetting behavior. Sulfate ion in the presence of non- 
ionic surfactant enhanced wetting only slightly or not at 
all. Surface tension measurements of the dilute aque- 
ous surfactant-sulfate anion solutions indicated this 
property was not important in coal-wetting phenom- 
ena, as long as the value was below the critical value 
for coal. Sulfate ion helps surfactant reduce surface 
tension but primarily appears to affect wetting action 
by altering the adsorption characteristics of surfactant 
on the coal surface. 


104,639 


PB91-105692/GAR PC A03/MF A03 
Bureau of Mines, Reno, NV. Reno Research Center. 
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Nonionic Surfacta' 
my ene Chemical 
any of investigations/ 1990. 

S. , D. L. Pool, and L. E. Schultze. 1990, 
20p BUMINES-RI-9311 


Library of Congress catalog card no. 90-1810. 


chalamutes, tpeamen, tabanhenin sneer, eattaiep 
cl e op! uni oxidizi 
conditions. Because dissolution of copper from char 
e in dump leaching occurs under oxidizing con- 
ditions, the U.S. Bureau of Mines studied the effect of 
surfactants on chalcopyrite leaching under dump 
chemical conditions. Surfactants were selected for 
study because they can lower interfacial tension. The 
tests were conducted in shaking water baths using 
250-mL hee flasks in statistical experimental 


design formats. The addition of nonionic surfactants 
increased extraction in the ferric sulfate leach- 
ing of chal ite when sufficient Fe(+3) was 


present. A positive interaction between Fe(+3) con- 
centration and surfactant concentration was demon- 
strated. Copper concentration in the leaching solutions 
was increased by as much as 100 pct at 25 and 50C by 
adding nonionic surfactants. lonic surfactants de- 
creased leaching. The structure of the nonionic surfac- 
tants and their hydrophile-lipophile balance (HLB) in- 
fluenced surfactant lormance. The branched hy- 
drophile of an ethoxypolyol was beneficial to surfac- 
tant performance. The ethoxypolyol was the superior 
surfactant at 25C, but became unstable at 50C. Four 
Surfactants, an ethoxyalchoho! and three block co- 
polymers, performed best at 50C. 


104,640 

PBS1-105726/GAR PC A03/MF A03 
Bureau of Mines, Rolla, MO. Rolla Research Center. 
Pressure Leaching of ntrates to Re- 


lena 
cover Lead Metal and Elemental Sulfur. 
em of investigations/ 1990. 
Lee, A. M. Wethington, and E. R. Cole. 1990, 

14p BUMINES-RI-9314 
Frat A Congress eT card no. 90-1919. 

he Canes only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


As part of the Bureau of Mines program to improve 
base metal leach systems, pressure leaching of 
galena (PbS) concentrates in fluosilicic acid (H2SiF6) 
solution was investigated. Lead extraction was 93 pct 
when PbS was leached in H2SiF6 at 95 C with 200- 
psig O2 pressure for 40 min, using Fe(NO3)3 as a cat- 
alyst. The effects of several catalysts, O2 pressure, 
time, and acid concentration on leaching were deter- 
mined. The purified leach solution was electrowon to 
recover high-purity Pb metal. The H2SiF6 acid used in 
leaching and electrowinning can be recycled continu- 
ously. A flow diagram was proposed based on this in- 
vestigation. Elemental sulfur (S) was recovered from 
the leach residue by solvent extraction. A method was 
also developed for treating the final residue to segre- 
ome the important byproduct elements such as Ag, 

u, and Zn and enable their recovery by standard 
commercial processes. 


104,641 
PBS1-105734/GAR PC A03/MF A03 
Bureau of Mines, Reno, NV. Reno Research Center. 
Electrolytic Production of Calcium Metal. 
req of no ee a 1990. 

Lukasko, and J. E. Murphy. 1990, 16p 
BUMINES-RI-9315 
Library of Congress catalog card no. 90-1970. 


The Bureau of Mines developed an alternative electro- 
chemical process for the production of calcium metal. 
The current industrial practice is costly, complex, and 
inefficient. The Bureau method involves electrowin- 
ning of a calcium-tin alloy followed by electrorefining to 
produce calcium metal. In the electrowinning cell, cal- 
cium chloride was fed to a potassium chloride-calcium 
chloride electrolyte. The calcium was electrowon at 
650C into the pure molten tin cathode until the cath- 
ode contained 7.5 wt pct Ca. Current efficiency for 
electrowinning averaged over 90 pct. The resulting tin- 
calcium alloy served as the anode for electrorefining 
cell which employed a calcium chloride-calcium fluo- 
ride fused salt as the electrolyte. Calcium metal was 
electrorefined at 850C with a current efficiency of 85 
pct based on calcium metal recovered. The calcium 
metal analyzed 99.2 pct, which is purer than commer- 
Cially produced calcium. 


104,642 
PBS1-105767/GAR PC A03/MF A03 


NATURAL RESOURCES & EARTH SCIENCES 


—- of Mines, Albany, OR. Albany Research 
inter. 

Methods for the Analysis of Mineral Chromites and 
Ferrochrome 3 

Information circular/1990. 

D. A. Baker, and J. W. Siple. 1990, 30p BUMINES- 
IC-9240 

Library of Congress catalog card no. 89-600322. 


The report describes the elemental characterization of 
chromite and ferrochrome slags at the Bureau of 
Mines Albany Research Center. Analytical methods for 
determining the major constituents, representing ex- 
tensive experience, refinement, and development, are 
described and fully annotated. The presentation 
should allow other laboratories to use these methods 
and obtain comparable results with a minimum of time 
needed for familiarization with individual methods. 


104,643 

PB91-105833/GAR PC A04/MF A04 
Bureau of Mines, Amarillo, TX. Helium Field Oper- 
ations. 

Analyses of Natural Gases, 1989. 

Information circular/1990. 

-- ae Hamak, and S. Sigler. 1990, 67p BUMINES-IC- 


Sese also rept. for 1988, PB90-109919. 


The publication contains analyses and related source 
data for 151 natural pe samples from 19 States. Of 
the total samples, 138 were collected during calendar 
year 1989. The remainder were collected earlier, but 
releases granting permission to publish were not re- 
ceived until 1989. All samples were obtained and ana- 
lyzed as part of Bureau of Mines investigations of the 
occurrences of helium in natural gases of countries 
with free market economics. The survey has been con- 
ducted since 1917. The analyses published herein 
jx ok made by mass spectrometer and chromato- 
graph. 


104,644 

PB91-106633/GAR PC A05 

os of Mines, Juneau, AK. Alaska Field Operations 
inter. 

Availability of Land for Mineral Exploration and De- 

velopment in Southwestern Alaska, 1986. 

Special pub. 

K. M. Maas. 1988, 100p BUMINES-SP-1-89 

Also available from Supt. of Docs. See also PB86- 

= — Library of Congress catalog card no. 87- 
467. 


The study summaries land availability and ownership in 
southwestern Alaska as of September 30, 1986, and 
compares land availability with the distribution of min- 
eral terranes and mineral deposits in the study area. 
The information is. presented on 31 U.S. Geological 
Survey (USGS) 1:250,000-scale quadrangle maps that 
have been reduced to 1:500,000 scale and are includ- 
ed in appendix B (envelope). Figure 1 shows the quad- 
rangles in the study area. In Alaska, an important initial 
step in locating an unpatented mining claim is under- 
standing the land status affecting the area of concern. 
The illustrations, maps, and tables included in the 
report identify the areas of southwestern Alaska where 
mineral location is possible and where favorable ter- 
rane exists so that prospecting efforts may be en- 
hanced and refined. 


104,645 

PB91-106997/GAR PC A06 

Bureau of Mines, Spokane, WA. Western Field Oper- 

ations Center. 

Availability of Federally Owned Minerals for Explo- 

ration and Development in Western States: 
jon, 1984. 

Special pub. 

W. D. Longwill. 1988, 104p BUMINES-SP-4-88 

Library of Congress catalog card no. 87-600469. 


The U.S. Bureau of Mines inventoried Federal lands in 
the State of Oregon and classified them in detail, sec- 
tion by section, according to their availability for miner- 
al exploration and development as affected by legal 
status and agency ro practices. The Bureau 
determined areas of the State having past mineral pro- 
duction and/or known metallic mineral resources and 
areas favorable for coal, oil, gas, and geothermal re- 
sources, and prepared maps that spatially compare 
the availability of Federal mineral land with these min- 
eral areas to demonstrate the extent of restrictions to 
mineral entry. 


104,649 


Mineral industries 


104,646 

PB91-107003/GAR PC A06 

Bureau of Mines, Denver, CO. Intermountain Field Op- 

= oye of Federally Owned Minerals for Expio- 
ae o' or 

on « geemaen in Western States: New 


Special rept. 

A. W. Gray, N. B. Anderson, R. A. Beach, and R. A. 
nee 1989, 110p BUMINES-SP-5-89 
Library of Congress catalog card no. 88-600441. 


The U.S. Bureau of Mines inventoried Federal land 
availability for mineral exploration and dev tin 
New Mexico as affected by legal status agency 
management . To illustrate the impact that 
such restrictions have on the mineral industry, the 
Bureau also determined areas having past and present 
mineral production and/or mineral resources and com- 
pared these areas spatially with the availability of Fed- 
poor mineral lands. Hee play lant apthed gr 
of New Mexico’s mineral estate is federally owned. Of 
this, about 2.1 million acres is highly or moderately fa- 
vorable for selected locatable mineral deposits, of 
which 61 pct is available, 6 pct is moderately restrict- 
ed, and 33 pct is unavailable or severely restricted. Of 
the approximately 8.4 million acres favorable for oil 
and gas, 74 pct is available, 12 pct is restricted, and 14 
pct is unavailable. Of the 4.1 million acres favorable for 
coal, 79 pct is available, 6 pct is restricted, and 15 pct 
is unavailable. About 2.2 million acres of land is favor- 
able for geothermal resources, of which 76 pct is avail- 
able, 11 pctis restricted, and 13 pct is unavailable. 


104,647 

PB91-107029/GAR PC A07 

beg of Mines, Juneau, AK. Alaska Field Operations 
inter. 

ee 

velopment in Western Alaska, 1986. 

Special pub. 


R. G. Bottge. 1988, 130p BUMINES-SP-2-89 
Library of ingress catalog card no. 87-600468. 


The study shows the ownership and availability of Fed- 
eral, State, and private land for mineral exploration and 
development in 38 quadrangles in western Alaska. It 
addresses those minerals to location under the 
general mining laws of the United States and analo- 

s State laws, but not those obtained by leasing. 

availability subcategories are compared with min- 
eral terranes and known mineral deposits. The infor- 
mation in the report may help land planners visualize 
the relationship between land status and mineral ter- 
ranes, and it may identify areas on which the explora- 
tionists can concentrate their search efforts for miner- 
als that may be developed. Current detailed ownership 
information for each township must be obtained from 
the State or Federal master title plats (MTP’s) and his- 
torical records. 


104,648 
PB91-107805/GAR PC A16/MF A16 
National Inst. for Occupational Safety and Health, Mor- 
intown, WV. Div. of Respiratory Disease Studies. 
ational Occupational Health Survey of Mining 
Sodium Compounds Report. 
10 Jan 90, 375p 


The report presents statistics re safety in the 
facilities mining sodium compounds. r sampling 
sites were selected from the sodium compounds com- 
modity active mining sites. All four were surveyed in 
July and August of 1985. Information on products and 
conditions to which workers were potentially exposed 
was provided in tabular form. For the sodium commod- 
ity there were 12 Mine Safety and Health Administra- 
tion (MSHA) regulated chemicais, two chemicals that 
had National Institute for Occupational Safety and 
Health (NIOSH) recommended exposure limits but that 
were not regulated by MSHA, 11 chemicals that had 
no NIOSH or MSHA recommended exposure limits, 
1110 trade name products, eight physical agent condi- 
tions, 12 musculoskeletal system overload conditions, 
and 14 welding processes. number of workers po- 
tentially exposed to each product or condition was in- 
cluded, and information was provided on the occupa- 
tions of potentially exposed workers and location 
where workers had potential exposure. For each 
chemical, an estimate of the annual usage was made. 


104,649 
PB91-107813/GAR PC A14/MF A14 
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National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Respiratory Disease Studies. 
National Occupational Health Survey of Mining 
Aluminum Report. 

20 Dec 89, 316p 


The report prepared by the National Occupational 
Health Survey of Mining presented statistics concern- 
ing safety at nine mining sites in the United States se- 
lected from the active aluminum mining (SIC-1099) fa- 
cilities. Six of the sites were surveyed een Febru- 
ary and May of 1985. The other three were inactive at 
the time of the survey. Information on product and con- 
ditions to which workers were potentially exposed was 
provided in tabular form. For the aluminum commodity 
there were 29 Mine Safety and Health Administration 
(MSHA) regulated chemicals, two chemicals that have 
a NIOSH recommended e re limit but are not reg- 
ulated by MSHA, 32 chemicals that have no NIOSH or 
MSHA recommended exposure limit, 976 trade name 
products, six physical agent conditions, 14 musculos- 
keletal overload conditions, and 16 welding processes. 
The number of workers potentially exposed to each 
product or condition was included, and information 
was provided on the occupations of potentially ex- 

workers and locations where workers had po- 
tential exposure. For each chemical, an estimate of the 
annual usage was made. 


104,650 


PB91-108340/GAR 

Bureau of Mines, Washington, DC. 
Mineral Issues 1987 (Bureau of Mines). 
Annual rept. 

1987, 48p 


PC A03/MF A03 


The Bureau of Mines publication contains articles on 
five topics of current interest to the mining and miner- 
als community: mine waste regulations, the impact of 
new developments in advanced materials, the implica- 
tions of the restricted use of Federal land for mineral- 
related activities, mineral supplies from South Africa, 
and the lending practices of international financial in- 
stitutions. 


104,651 


PB91-108357/GAR PC A05/MF AOS 
Bureau of Mines, Washington, DC. 

Bureau of Mines Research 87. A Summary of Sig- 
nificant Results in Mineral Technology and Eco- 
nomics. 

Special pub. 

1988, 100p BUMINES-SP-2-88 

See also PB87-189833.Color illustrations reproduced 
in black and white. 


The publication highlights significant studies in the 
areas of mining research, minerals and materials re- 
search, minerals information, mineral data analysis, 
and helium operations that were conducted during the 
past fiscal year at Bureau of Mines facilities and of- 
fices. An organizational chart, and a selected bibliogra- 
phy of publications and patents issued on Bureau de- 
velopments during the past 3 years are provided. 


104,652 


PB91-108365/GAR 

Bureau of Mines, Washington, DC. - 
Bureau of Mines Research 88. A Summary of Sig- 
nificant Results in Mineral Technology and Eco- 


PC A07/MF A07 


nomics. 

Special pub. 

1989, 132p BUMINES-SP-4-89. 

Also available from Supt. of Docs. See also PB91- 

ve ta illustrations reproduced in black and 
ite. 


The publication highlights significant studies in the 
areas of mining research, minerals and materials re- 
search, minerals information, mineral data analysis, 
and helium operations that were conducted during the 
past fiscal year at Bureau of Mines facilities and of- 
fices. Organizational data and a selected bibliography 
of publications and patents issued on Bureau develop- 
ments during the past 3 years are provided. 


104,653 


PB91-108985/GAR 
Juniata Coll., Huntingdon, PA. 
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PC A15/MF A15 


Physicochemical Properties of Methane Storage 
and Transport in Devonian Shale. Annual Techni- 
cal R June re tee (Data 1). 

P. D. ttler, and C. R. Parmely. Jun 90, 335p 
GRI-90/0232.2 

Contract GRI-5085-213-1143 

See also PB90-185463. Sponsored by Gas Research 
Inst., Chicago, IL. 


Over 175 high-pressure isotherms were collected 
under the GRI Comprehensive Study Well program to 
determine how natural gas is stored in Devonian shale 
wells. The volume contains methane and helium iso- 
therm data. 


104,654 

PB91-109009/GAR 

Juniata Coll., Hunti n, PA. 
Phy: ical Properties of Methane Storage 
and Transport in Devonian Shale. Annual Techni- 
cal Ri June 1989-May 1990 (Data Il). 

P. D. Schettler, and C. R. Parmely. Jun 90, 383p 
GRI-90/0232.3 

Contract GRI-5085-213-1143 

See also PB91-108985, and PB91-109017. Sponsored 
by Gas Research Inst., Chicago, IL. 


Over 175 high-pressure isotherms were collected 
under the GRI Comprehensive Study Well program to 
determine how natural gas is stored in Devonian shale 
wells. The volume contains summary intrusion reports. 


PC A17/MF A17 


104,655 

PB91-109017/GAR PC A04/MF A04 
Juniata Coll., Huntingdon, PA. 

Physicochemical les of Methane Storage 
and Transport in Devonian Shale. Annual Techni- 
cal R June yay 1990. 

P. D. ettler, and C. R. Parmely. Jun 90, 74p GRI- 
90/0232.1 

Contract GRI-5085-213-1143 

See also PB91-109009 and PB90-185463. Sponsored 
by Gas Research Inst., Chicago, IL. 


The report deals with the determination of how natural 
gas is stored in Devonian shales. One hundred seven- 
ty-five helium and methane isotherms on 38 shale 
cores are presented. An additional 27 isotherms were 
determined from the constituents of Devonian shale: 
illite, chlorite, corrensite, quartz, kerogen, and oil. 
Using the isotherms for all samples, the following pa- 
rameters were found: helium density and porosity, 
Langmuir-fit parameters, and relative amounts of 
methane present at gas-in-pore and in an adsorbed 
state, or in solution. Supporting mercury porosimetry 
results are also presented, and its relationship to the 
isotherm data is discussed. From the data it was deter- 
mined that, for most samples, adsorption onto illite ac- 
counts for about 50% of the gas storage in the rock 
with gas-in-pore accounting for the bulk of the remain- 
der. However, some samples will have sufficient oil or 
kerogen so that storage by adsorption onto, or solution 
into, these materials is the primary storage mecha- 
nism. Some preliminary measurements suggest that 
Devonian shale expands slightly in contact with water, 
and implications of this for formation damage are dis- 
cussed. 


104,656 

PB91-109066/GAR PC A05/MF A05 
Holditch (S.A.) and Associates, Inc., Bryan, TX. 

Tight Gas Sands Research Program: Field Oper- 
ations and Analysis. Cooperative Well Report. Pa- 
cific Enterprises Oil Company (USA), Anderson 
Canyon No. 3-17, Lincoin County, Wyoming. Topi- 
cal Report April-December 1989. 

S. A. Holditch, W. S. Whitehead, B. M. Robinson, 
and B. F. Saunders. May 90, 96p GRI-90/0165 
Contract GRI-5088-211-1734 

Sponsored by Gas Research Inst., Chicago, IL. 


Pacific Enterprises drilled the Anderson Canyon No. 3- 
17 in Lincoln County, Wyoming in April 1989. Cores 
and logs were obtained in the Frontier formation to 
provide a detailed formation evaluation. Cased hole 
stress tests were performed to aid in the development 
of a stress profile. The well was completed in the 
Second Frontier at 9082-9142 feet. Pacific Enterprises 
fracture treated the well on July 25, 1989 with 115,500 
gallons of a 40-pound delay crosslinked gel, 577,000 
pounds of 20/40 mesh wa sand, and 98,000 
pounds of 20/40 mesh intermediate strength prop- 
pant. The well was produced and tested for several 
months prior to a post-fracture pressure buildup test 
run in December 1989. Analysis of the fracture treat- 


ment data with 3-D fracture models resulted in a 
propped fracture half-length of 300 feet. Post-fracture 
analysis of production and buildup data with a 3-D res- 
ervoir simulator resulted in a propped fracture half- 
— of 380 feet. The report summarizes all of this 
work. 


104,657 

PB91-110049/GAR PC A03/MF A03 
Bureau of Mines, Denver, CO. Denver Research 
Center. 
Computer-Aut ted Measurement- and Control- 
Based Workstation for Microseismic and Acoustic 
Emission Research. 

Information circular/1990. 

F. M. Boler, and P. L. Swanson. 1990, 17p 
BUMINES-IC-9262 

Library of Congress catalog card no. 90-1943. 





The U.S. Bureau of Mines has configured a flexible 
data acquisition and analysis workstation, which incor- 
porates control and analysis software written in-house 
for use in mining research experiments conducted in 
the laboratory and in operating underground mines. 
The data acquisition system combines computer-auto- 
mated-measurement-and-control (CAMAC) modular 
instrumentation with a Unix-based graphics worksta- 
tion. The data acquisition front-end hardware can be 
interfaced to almost any computer. CAMAC instrumen- 
tation modules adhere to mechanical, electrical, and 
digital interface standards and can be custom de- 
signed or purchased off the shelf. Communications 
along the CAMAC bus are regulated by the crate-con- 
troller module, which contains the only hardware link to 
the computer interface. Software support for the data 
acquisition and analysis workstation consists of a 
series of functions and programs written in the ‘C’ pro- 
eas language designed to provide flexible and 
ast data acquisition, processing, and analysis. 


104,658 

PB91-110064/GAR PC A03/MF A03 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 
search Center. 

Slip-and-Fall Accidents during Equipment Mainte- 
nance in the Surface Mining Industry. 

Information circular/1990. 

T. J. Albin, and W. P. Adams. 1990, 21p BUMINES- 
IC-9249 

Errata sheet inserted. Library of Congress catalog card 
no. 89-600171. 


The U.S. Bureau of Mines report identifies potential 
causes of slip-and-fall accidents occurring during sur- 
face mine equipment maintenance and describes the 
relative roles of direct worker behavior and machine 
design. The relative roles of human behavior and ma- 
chine design in the causation of slip-and-fall accidents 
were determined through analysis of accident records, 
observations of maintenance worker behavior, and 
evaluation of mine machinery. From these data, rela- 
tive risk ratios were calculated. Behavior had a relative 
risk ratio of 1.5; machine design, specifically access 
systems design, had a relative risk ratio of 2.2. Of the 
access systems, ladders had the highest relative risk 
ratio, 7.0. The study suggests that accident interven- 
tion would be most profitably made in improving the 
design of systems used to access maintenance worker 
areas of mining equipment. 


104,659 

PB91-110072/GAR PC A03/MF A03 
Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 
Center. 

Frictional Ignition with Coal Mining Bits. 
Information circular/1990. 

W. G. Courtney. 1990, 33p BUMINES-IC-9251 
Library of Congress catalog card no. 89-600350. 


The publication reviews recent U.S. Bureau of Mines 
studies of frictional ignition of a methane-air environ- 
ment by coal mining bits cutting into sandstone and the 
effectiveness of remedial techniques to reduce the 
likelihood of frictional ignition. Frictional ignition with a 
mining bit always involves a worn bit having a wear flat 
on the tip of the bit. The worn bit forms hot spots on 
the surface of the sandstone because of frictional ab- 
rasion. The hot spots then can ignite the methane-air 
environment. A small wear flat forms a small hot spot, 
which does not give ignition, while a large wear flat 
forms a large hot spot, which gives ignition. The likeli- 
hood of frictional ignition can be somewhat reduced by 
using a mushroom-shaped tungsten-carbide bit tip on 
the mining bit and by increasing the bit clearance 
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angle; it can be significantly reduced by using a water 
spray nozzle in back of each bit. 


104,660 

PB91-110080/GAR PC A03/MF A03 

bah oy of Mines, Spokane, WA. Spokane Research 
ter. 

Review of Single-Entry Longwall Mining Technolo- 

gy in the United States. 

oar circular/1 

F. M. J enking, and ET Gullen. 1990, 26p 

BUMINES IC 0258 

ae: puapens enmenearene: 89-600381. 


all nye systems are used to mine approxi- 
wordy the  yorld's total underground coal pro- 
le entries are the predominant method of 

cape "tndemae in Europe and Asia, where 
mining conditions are more severe than those encoun- 
tered in the United States. During the 1970’s and early 
1980’s, the U.S. Bureau of Mines and the U.S. mining 
industry invested nearly $20 million in single-entry and 
related research. The report reviews the accomplish- 
ments of single-entry research in the United States 
and describes two U.S. single-entry field projects: the 
Sunnyside vo ge otateg A project in central Utah and the 
tunnel-boring project in West Virginia. Also 
discussed are a single-entry study conducted by North 
American Mining Consultants (NAMCO) and a = the 
entry design study conducted by Ketron, Inc. 
Bureau report compares the resulting technol 
European counterparts to further assess the utility ad 
efficiency of U.S. systems. 


104,661 

PB91-110098/GAR PC A05/MF A05 

—— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Electrical a in Mining (1980-85): Fatal and 

Nonfatal Accidents Underground and on the Sur- 

ba at Gnenryruene Coal and Metal-Nonmetal 
ines. 

Information circular/1990. 

A. M. Oyler. 1990, 77p BUMINES-IC-9259 

Library of Congress catalog card no. 90-1703. 


The U.S. Bureau of Mines has compiled data on the 
major causes of fatal and nonfatal electrical accidents 
related To mining, and their associated costs, for the 
1980-85 period. Specific electrical problem areas were 
identified, allowing future research to be focused on 
reducing the frequency of these occurrences. Recom- 
mendations for reducing the number of electrical acci- 
dents and injuries are provided. The four mining sec- 
tors for which data were gathered and compiled are (1) 
underground coal mines, (2) surface at underground 
coal mines, (3) underground metal-nonmetal mines, 
and (4) surface at underground metal-nonmetal mines. 


104,662 

PB91-110106/GAR PC A03/MF A03 

— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Bureau of Mines Ground-Fault Protection Re- 

search Program: A Summary. 

Information circular/1990. 

M. R. Yenchek, and A. J. Hudson. 1990, 31p 

BUMINES-IC-9260 

Library of Congress catalog card no. 90-1697. 


The U.S. Bureau of Mines designed and constructed 
sensitive and coordinationfree ground-fault relays 
(GFRs) for use on mine power systems. First, a list of 
GFR attributes for mine ac utilization applications was 
compiled. These practical guidelines specified design, 
construction, transient immunity, reliability, and operat- 
ing criteria. The time-current characteristics of the ac 
and dc units, subsequently fabrQicated, were de- 
signed to be below the human electocution threshold. 
The significant and highly variable capacitance of high- 
voltage distribution cables was found to preclude the 
sensing of ground currents in the milliampere range. 


104,663 

PB91-110114/GAR PC A03/MF A03 

Bureau of Mines, Pittsburgh, PA. Pittsburgh Research 
ter. 

Fire Location Model. 


Information circular/1990. 
J. C. Edwards. 1990, 22p BUMINES-IC-9261 
Library of Congress catalog card no. 90-2096. 


A computational model was developed by the U.S. 
Bureau of Mines that can determine all the possible 
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paths in a mine along which smoke can travel from a 
fixed fire source to a detector. The associated FOR- 
TRAN computer program can be utilized to determine 
the minimum travel time from a source fire to a smoke 
detector. The difference in travel time from an isolated 
fire source to two or more detectors can be used to 
> those airways in which the source fire is locat- 


104,664 

PB91-110122/GAR PC A03/MF A03 

maven of Mines, Pittsburgh, PA. Pittsburgh Research 
er. 


Thermal _— of Ventilation Ducting. 
Information circular/1990. 


M. R. Egan. 1990, 19p BUMINES-IC-9263 
Library of Congress catalog card no. 90-2097. 


A study of the combustion emission products of rigid 
ventilation ducting was completed by the U.S. Bureau 
of Mines. The ducting was composed of fiberglass re- 
inforced polyester resin. Four properties of the ducting 
were evaluated: (1) propensity to on, (2) smoke 
characteristics, (3) gas emissions, and (4) heat re- 
lease. Particle sizes, obscuration rates, optical densi- 
ties, and production constants for gas and smoke were 
also calculated. These results provide comprehensive 
data about the emission products, detectability, and 
relative hazards of fiberglass-reinforced plastic ducti 
and other mine combustibles under realistic fire condi- 
tions. 


104,665 
PB91-110130/GAR PC A03/MF A03 
— of Mines, Spokane, WA. Spokane Research 

inter. 
Evaluation of Field-Applied Lubricants to increase 
Wire Rope Life. 
ie of f investigations/1990. 

Fraley, G. L. Anderson, and P. F. Sands. 1990, 

21p BUMINES-RI-9317 
Library of Congress catalog card no. 90-1749. 


Poor lubrication reduces the life of wire hoist ropes 
when they are used in corrosive environments. Al- 
though lubricants are added to ropes during the manu- 
facturing process, these lubricants can deteriorate 
during use, and it is often necessary to add more lubri- 
cant to both the interior and exterior of the rope while it 
is in service. The Bureau of Mines evaluated the effec- 
tiveness of synthetic lubricants using electromagnetic 
nondestructive tests (NDT) to measure deterioration in 
ropes while they were in service. 


104,666 

PB91-110148/GAR PC A03/MF A03 

~— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Analysis of Acoustic Responses of Domai Sait 

Mine Samples. 

Report of investigations/ 1990. 

R. H. Grau, and T. E. Marshall. 1990, 17p BUMINES- 

RI-9295 

Library of Congress catalog card no. 89-600275. 


The U.S. Bureau of Mines has developed an acoustic 
test for determining if a rock salt sample is from a 
‘normal’ nongassy salt face or from a gassy face 
where an outburst has the potential to occur. The test 
is based on the observation that a salt sample taken 
near an outburst-prone zone produces an audible pop- 
ping sound when it is dissolved in water. The sound is 
produced when pressurized gas that is pe oye in salt 
samples is released. In the acoustic test, sound is 
electronically measured, digitized, and transmitted to a 
microcomputer; the output is an average decibel value 
that classifies the sample as ‘normal’ or ‘outburst.’ The 
acoustic test procedure and equipment are described, 
and raw test results and data analysis are shown. Re- 
sults are also shown for several salt samples that were 
analyzed using a laser Raman microprobe. 


104,667 
PB91-110171/GAR PC A04/MF A04 
Bureau of Mines, Washington, DC. 

Mineral Position of the United States: The Past Fif- 
teen Years. 

Annual rept. 

K. Harris, D. Quick, J. Weinberg, and K. Young. 

1986, 51p BUMINES-SP-1-86 


In addition to describing the performance of the non- 


fuel mineral industry during 1985, the report reviews 
the changes that have taken place in the Nation’s min- 


104,671 


Mineral Industries 


eral position since the passage of the Mining and Min- 
erals Policy Act of 1970. Chan a Sree 
and competition for world markets are ana- 
lyzed, responses of Government and industry to 
these changes are discussed. 


104,668 

PB91-110643/GAR PC A03/MF A03 
Bureau of Mines, Spokane, WA. Spokane Research 
Center 


atory Evaluation of Cable Bolt (in 
Two Parts). 1. Evaluation of 
Trg Par evento of Sports Urn Cor 
Rept. of inv 


tions/1 
J. M. Goris. 1990, 31p BUMINES-RI-9308 
Uinedad Cabempeninaamane. 90-1415. 


The U.S. wae tba nt nara 
pe nnn ae a pang gp any at 


tems. Spee 
agen Saka Saas conventional steel 

and provides recommendations on such topics 
as oa use of thick grouts, selections of breather 
tubes,and reduction of water bleeding in cement- 
based grouts. 


104,669 
PB91-110650/GAR PC A03/MF A03 
Bureau of Mines, Minneapolis, MN. Twin Cities Re- 


search Center. 

Rapid Response Pneumatic Fire Detection for Mul- 
tilevel Metal Mines: System Design and In-Mine 
Testing. 

Rept. of i tions/ 1990. 

W. H. P . E. Griffin, and M. A. Ackerson. 


lomroy, 
1990, 24p BUMINES-RI- 9305 
Library of Congress catalog card no. 89-600363. 


The report describes research by the U.S. Bureau of 
Mines to design and in-mine test a rapid response 
pneumatic fire detection system for multilevel metal 
mines. The relative merits of pneumatic detection are 
discussed in the context of 


operating problems with tate detection ea 
opal the results of a 3-year in-mine performance 
evaluation of the prototype system are discussed. 


104,670 
PB91-110676/GAR PC A03/MF A03 
— of Mines, Pittsburgh, PA. Pittsburgh Research 

inter. 
Arch Canopy Verification Tests. 
Mp we of investigations/ 1990. 

Allwes, C. P. Mangelsdorf. 1990, 34p 

BUNINES Rl 9906 

brary of Congress catalog card no. 89-600349. 


The U.S. Bureau of Mines report presents 
of verification tests conducted on arch canopies con- 
structed of liner plate. Verification tests were conduct- 
ed to demonstrate the use of the static and dynamic 
test procedures developed for arch canopies and to 
establish the validity and conservativeness of the arch 
canopy design procedure developed by the Bureau. 
dynamic tests served as the basis for evaluat- 
ing the — procedure. Actual dynamic response of 
h canopies was compared with their SS 
paren utilizing the design procedure. The dynamic 
tests demonstrated that the actual energy 
capacity of the arch canopies exceeded the predicted 
capacity from 18.2 to 30.9 percent, for an average con- 
servative error of 23.5 percent. These tests showed 


tion ity than the In procedure allocates and 
that the design procedure yields conservative designs. 
The results of the tests were also used to de- 
velop an empirical factor, which relates the energy of 


impacting loads to the energy absorption capacity of 
arch canopies. Use of this empirical factor improved 
the design procedure by decreasing the average con- 
servative error in predicting the energy absorption ca- 
pacity of arch canopies to 4.6 percent. 


104,671 


PB91-110684/GAR PC A03/MF A03 
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Bureau of Mines, Salt Lake City, UT. Salt Lake City Re- 
iter. 
from Northern California Ores 
tration Process. 


ysica 
Report of investigations/ 1990. 
W. R. McDonald, J. L. Johnson, J. N. Greaves, and 
N. Wetzel. 1990, 34p BUMINES-RI-9300 
Library of Congress catalog card no. 89-600301. 


Part of the U.S. Bureau of Mines mission is to supply 
the U.S. mineral industries with information that is 
useful in planning to meet the Nation's critical and stra- 
tegic mineral needs if a national emergency occurs. 
The Bureau conducted laboratory research including 
operating a nominal 100-Ib/h pilot plant to demon- 
strate the recovery and concentration of chromite by 
aoe and flotation operations from three 

ifornia mineral deposits. Gravity beneficiation test 
results show that concentrates contained as much as 
52 pct chromic oxide (Cr203) with recoveries of 
80 pct. Results from the bench-scale unit operations of 
mineral liberation, tabling, vanning, spiraling, pinch 
sluice, work index, and thickener area determination 
tests are presented in the report. 


104,672 
PB91-110692/GAR PC A03/MF A03 
— of Mines, Pittsburgh, PA. Pittsburgh Research 

inter. 
Mining Machine Orientation Control Based on Iner- 
tial, Gravitational, and —- nsors. 
rept of investigations/ 1990 

J. Sammarco. 1990, 31p BUMINES-RI-9326 

Library of Congress catalog card no. 90-2101. 


The U.S. Bureau of Mines seeks to increase safety and 

in U.S. coal mines. One approach is to de- 
velop eet for automation of a continuous 
mining machi alization of an autonomous mining 
machine requires development of subsystems for ma- 
chine coy eee , navigation-positioning, and comput- 
er control report focuses on investigation of one 
subsystem, an onboard heading system, which would 
be responsible for determining and controlling ma- 
chine heading. The onboard heading system investi- 
gated is a multisensor system to determine machine 
heading, pitch, and roll. A directional gyroscope pro- 
vides heading (yaw), fluxgate sensors provide a com- 
pass ine aah and gravity-referenced clinometers give 
machine and roll. The system utilizes a dedicated 
‘aun networked to an external system of 
computers. Tram commands, supplied to the network 
from external computers, are executed by the onboard 
system. Sensor feedback is employed for closed-loop 
control of machine heading by controlling pivots and 
turns. The report discusses operating limitations and 
error sources of system sensors and presents test re- 
sults of closed-loop control of machine heading. 


104,673 

PB91-110700/GAR PC A03/MF A03 

= of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Mitigating Destructive Longwall Bumps through 

Conventional Gate Entry Design. 

Report of investigations/1990. 

A. A. Campoli, T. M. Barton, F. C. Van Dyke, and M. 

Gauna. 1990, 46p BUMINES-RI-9325 

Library of Congress catalog card no. 90-2082. 


The U.S. Bureau of Mines evaluated two different con- 
ventional all gate entry systems in the 
Appalachian Basin, where mining and geologic condi- 
tions are conducive for coal pillar bumps. These gate 
entry systems were in a coal mine located in the Poca- 
hontas No. 3 Coalbed under approximately 2,000 ft of 
overburden and a massive quartzite sandstone 
member, and both employed a center abutment pillar 
flanked by yield pillars. The 80-ft-square tailgate abut- 
ment pillars within the first study area began bumping 
500 ft in advance of mining. This was accompanied 
face bumps on the tailgate corner of the longwall face. 
The 120- by 180-ft tailgate abutment pillars within the 
second study area did not begin to bump until mining 
was approximately 100 ft past. Coalbed stress ch 

and abutment pillar dilation data demonstrated that a 
15-ft-wide perimeter of yielded coal surrounded a 
highly stressed core in both sizes of abutment pillars. 


104,674 


PB91-110726/GAR PC A03/MF A03 
a of Mines, University, AL. Tuscaloosa Research 
inter. 
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Recovery of Sulfur from 

sion of Calcium Sulfate to Calcium 
Report of investigations/1990. 

M. M. Ragin, and D. R. Brooks. 1990, 18p 
BUMINES-RI-9323 

Library of Congress catalog card no. 90-2323. 


In a cooperative effort between the U.S. Bureau of 
Mines and the Florida Institute of Phosphate Research 
(FIPR), with input from the phosphate industry, the 
conversion of phosp! sum to sulfuris being inves- 
tigated. The first step in the conversion scheme in- 
volves the reduction of phosphogypsum to calcium 
sulfide. The effects of temperature, catalyst, reaction 
time, and type of reductant (carbon monoxide and 
coal) are discussed. It was determined that phospho- 
gypsum could be reduced to calcium sulfide fat @e0 to 
1,000 C using either coal or carbon monoxide as the 
reductant. The pomived temperature was lowered to 
750 C using Fe203 or Fe304 as a catalyst for the re- 
duction reaction. Results indicate that as the volatiles 
content of the coal is increased, the reaction tempera- 
ture may be decreased to obtain a given conversion, or 
that if the reaction temperature is maintained constant, 
the conversion can be increased. Best results were 
95- to 100-pct conversion using a high-volatile coal at 
800 to 850 C. 


ipsum: Conver- 
Ifide. 


104,675 

PB91-110734/GAR PC A03/MF A03 

= of Mines, University, AL. Tuscaloosa Research 
inter. 

Froth Fields. Collision Efficiencies in Strong 


Force Fi 

Report of inve: tions/ 1990. 

C. L. Karr, L. M. Freeman, and D. E. Goldberg. 1990, 
23p BUMINES-RI-9322 


Library of Congress catalog card no. 90-2281. 


At the present time, the Bureau of Mines is optimizing 
the design of an air-sparged hydrocyclone. The paper 
summarizes the initial stage of the project--the predic- 
tion of collision efficiencies for later use in a compre- 
hensive air-sparged hydrocylone model. The equa- 
tions of motion are presented in non-dimensional form 
and solved numerically for small spherical particle 
passing around a larger bubble in an infinite fluid under 
the influence of a strong force field. Collision efficien- 
cies are determined from the calculated particle trajec- 
tories for values of Stokes’ number, K, between 0.1 
and 100 and for values of the non-dimensional force, 
W, between 0.0 and 100. These large values of K and 
W are needed to model high performance flotation de- 
vices like the air-sparged hydrocyclone; solutions for 
the required K and W values have not appeared in the 
literature prior to the study. Effects of changes in parti- 
cle to bubble radius ratio are considered for both vis- 
cous and potential flows. The results help predict the 
improved recovery of fine particles when flotation is 
performed in a strong force field. 


104,676 

PB91-110742/GAR PC A03/MF A03 

— of Mines, University, AL. Tuscaloosa Research 
inter. 

Infrared pic ey ’ the Flocculation 

of Zinc and Copper Precipitat 

Report of investigations/ 1990. 

F. J. Susko, and B. J. Scheiner. 1990, 13p 

BUMINES-RI-9321 

Library of Congress catalog card no. 90-2102. 


The U.S. Bureau of Mines is developing a process for 
removing metals from mining and mineral processing 
waste streams ecipitation. The precipitation proc- 
ess is accelerated by flocculation when a high molecu- 
lar weight polymer is added. Infrared studies were per- 
onved on zinc hydroxide, and zinc sulfide flocculated 
with both nonionic and anionic polyacrylamide (PAM) 
and polyethylene oxide (PEO). The infrared data was 
compared to general trends in the performance of the 
polymers observed during flocculation. The studies will 
help to understand the bonding between the precipi- 
tate and polymer and determine the effectiveness of a 
flocculant for dewatering. 


104,677 

PBS1-110767/GAR PC A03/MF A03 

ton of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Laser Tracking and Tram Control of a Continuous 

Mining Machine. 

oe of investigations/ 1990. 

D. L. Anderson. 1990, 21p BUMINES-RI-9319 

Library of Congress catalog card no. 90-2094. 


The U.S. Bureau of Mines report discusses the status 
of a laserbased guidance system to ea position 
and heading feedback and closed-loop control of 
tramming maneuvers for a continuous mining machine. 
The system has been developed and tested at the 
Bureau, and is now being prepared for underground 
experiments. The system hardware includes laser 
scanners, a sensor communication network, and host 
computer hardware; the system software includes a 
position and heading computation module and a tram 
control module. The description of the software in- 
cludes discussions of laser data acquisition, error com- 
pensation methods, position and heading determina- 
tion, safety checking for continuous miner tramming, 
and closed-loop tram control. The accuracy of the 
laser scanner’s data, the reliability of the lasers in a 
dusty environment, and the system’s accuracy on 
tracking the and heading of the continuous 
mining machine are shown in the results of experi- 
ments performed at the Bureau. Conclusions are 
stated based on these experimental results, and fur- 
ther work to improve the system performance and pre- 
pare for underground testing is discussed. 


104,678 

PB91-110775/GAR PC A03/MF A03 

oa of Mines, Spokane, WA. Spokane Research 
inter. 

Blind Pneumatic Stowing in Voids in Abandoned 

Mines. 


Information circular/1990. 

P. F. Sands, C. M. K. Boldt, and T. M. Ruff. 1990, 
21p BUMINES-IC-9268 

Library of Congress catalog card no. 90-1809. 


The report reviews the state of the art in blind pneu- 
matic stowing of backfill in voids in abandoned coal 
mines. It contains a short history of the development of 
pneumatic equipment in mining and four recent case 
histories where blind pneumatic stowing was used. 
Limitations of pneumatic stowing in terms of equip- 
ment wear, costs, backfill material, and meth 

are discussed, and some new procedures and designs 
are reviewed. A bibliography covering pneumatics in 
mining is provided also. This report provides back- 
ground for the preparation of a Bureau of Mines test 
program where the variables affecting the efficiency of 
pneumatic backfilling will be studied using a full-scale 
surface test facility. 


104,679 

PB91-110783/GAR PC A03/MF A03 

— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Cutter Roof Failure: Six a Studies in the North- 

ern ian Coal 

Information circular/1990 (Final 

E. R. Bauer. 1990, 26p BUMINE S-IC-9266 

Library of Congress catalog card no. 90-2267. 


The Bureau of Mines report presents the results of en- 
gineering and geologic investigations conducted in six 
coal mines affected by cutter roof failure. The studies 
were conducted to gain a basis for recommending 
methods to predict and prevent the occurrence of 
cutter roof failure, a common ground control problem 
in mines of the Northern Appalachian Basin. 
Three distinct factors were found to be initiators of 
cutter roof failure: high horizontal roof stress; surface 
topographic variations; and geologic anomalies. Effec- 
tive control of cutter roof was obtained through im- 
proved bolting techniques, entry and mine reorienta- 
tion, and entry and pillar size modifications, but only 
when selected based on the actual cause of failure. 


104,680 

TIB/A90-81850/GAR PC E07 
Neptun Pag-O-Flex Offshore Flexibles G.m.b.H., 
Duesseldorf py F.R.). 


py ng the static and dynam! aroun 
a inder leren' 
load cae xible WIE Mrhnaireport pipe u 
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Today's state of the art in the exploitation of a eee 
bons from subsea is the use of floating platforms, as 
such platforms are more economical great water 


depth and harsh environmental conditions than con- 
ventional platforms. Due to the relative motion be- 
tween floating platforms and the seabed, flexible pipes 
are used as connection units, whereby the flexible 
pipes have equivalent service and duration require- 
ments as steel pipes and in addition require a dynamic 
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performance ability. Because of the more limited oper- 


of such pipes, for instance as ‘flexible production 
risers’. The aim of the carried out test programme 
(JIEX) was to prove the mechanical properties of 
tight ~~ pipes which were by PAG-O- 
lor use as risers for live crude and . (orig.). 
(Copyrignt (c) 1990 by FIZ. Citation no. 90:0 1850.) 


118/A90-82014/GAR PC E07 
per ce a Univ. wD tenes F.R.). Inst. und Museum 
‘alaeont 


Palynologie des N NW-deutschen J Jura als Grundiage 


Kohlenwasserstof- 
competetion und zur fusebericht von Er- 
f at en ; ond contr 

or a 
dating ope a 


report). 
R. Kunz, M. Prauss, and W. Riegel. 1990, 91p 
In German. 


Owing to the relatively fast phylogenetic development 
of dinoflagellates since the Triassic, dinocysts are a 
good stratigraphic instrument. Further, together with 
other fossil algae and with the a polynomor- 
phics, they also po eee valuable information on the 
occurrence and distribution of the phytoplankton of the 
ee Lias to Malm in the north west German basin. A 

range chart is presented to illustrate this. oh (Copy- 
right (c) 1990 by FIZ. Citation no. 90:082014. 


104,682 

TIB/B90-81911/GAR PC E09 
VEBA Oeil Entwicklungs G.m.b.H., Gelsenkirchen 
(Germany, F.R.). 

Erarbeitung von L gsk ten fuer Bohr-, 





for central drilling ee ae Final report). 
B. Hoefling, and P. Hi Dec 87, 80p 
Contract BMFT 03E-3228-B 
In German. 


The results of the four work packages from the area of 
eaana. gon gonsieen and transport technique are intro- 
es the conditions existing at the 
Ipiatic East —= Donate deposit into account. In 
the sand control package, various gravel materials 
were tested. Sintered bauxite (Interprop) was found to 
be thermally/chemically stable and suitable for the 
conditions of steam es drilling. Flushing experi- 
ments and injection/ ws oduction experiments were suc- 
cessfully carried out. A suitable cement mixture was 
found, which had the required specification regarding 
density and pumpability of the cement slurry. Bending 
tension and compression str reached the values 
of deep drilling cement ‘Class G’. In the context of the 
Corrosion investigations, three qualities of steel were 
examined in a steam/CO sub 2 atmosphere. By adding 
inhibitors (0.1%), the corrosion rate was reduced te 
0.001 mm/annum. Using the log evaluation cofevare 
sea on the PC, taking the special problems of 
avy oil deposits into account, a universal and user- 
friendly evaluation package is provided for determining 
the petro-ph parameters for this type of deposit. 
Further, it was found that the program package can 
also be used for the log analysis in light oil deposits 
(shaly sand environment), which gives it a universal 
character. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90: opigt td 
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TIB/B90-81917/GAR PC E07 
Deutscher Braunkohlen-industrie-Verein e.V., Cologne 
(Germany, F.R.). 


Stellung des Braunkoh im Rahmen der 
Energiewirtschaft der “Bundesrepubi Deutsch- 
Gitundawm ° 


energy economy of the 

1990, 29p ' 

In German. 

After some comments on the position of brown coal 
Mining within the energy economy of the FRG and on 
other energy sources and tors of electricity the 


of brown coal fields in the FRG is de- 
Scribed in detail. The account is supplemented by nu- 
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merous data in the UA). (Copyright (c) 1990 
FIZ. Citation no. 90:08191 4 ws ” sd 


104,684 

TIB/B90-81940/GAR PC E11 

Ruhrkohle A.G., Essen (Germany, F.R.). 

Volimechanisierte, manniose 

bei ueberkipptem Kohienstoss Voliversatz in 
und steiler (Fully mechanized, 

unmanned for over- 

turned coal faces in and steep seams and 


practising solid stowing 

P.K. May. aire 118p 

Contract 032-6489-A 

In German. 

There was no mechanized mining equipment available 
so far for steeply inclined hardcoal seams. The aim of 
the project was therefore to provide a mechanized 
equipment for extracting coal out of steeply inclined 
seams. The equipment was to be - both 
from a safety and an economic point of view - - to those 
used in level seams, and at the same time be reliable. 


and improved during two underground trial periods. 
The result is a mechanized mining method for steeply 
inclined seams capable of making approx. 1800 t/d 
over longer periods and at costs comparable to 
incurred for level coal faces. The method is translat- 
able to any and all steeply inclined coal faces. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081940.) 


Natural Resource Management 


104,685 

DE$0017093/GAR PC A09/MF A01 
Bonneville Power Administration, Portland, OR. 
Northern corridor availability study. 
(Final) draft. 


May 90, 180p DOE/BP-1307 
Portions of this document are illegible in microfiche 
products. 


This Northern Cascades Corridor Availability S' isa 
joint pri of Bonneville Power a os a (BPA), 
the US Forest Service (FS), and the Bureau of Land 
Management (BLM). It was undertaken in response to 
Congressional mandates that the Federal agencies 
find ways to implement multi-use corridors in order to 
avoid the proliferation of De cpp It was also in- 
tended to gt yhoo the poe ility of corridors in an area 
where land use and oo constraints were previ- 
ously unknown. The Northern Cascades Corridor 
Availability Study report is a planning document and 
not a project decision document. It is intended to pro- 
vide long-range corridor planning information for use 
by land management agencies and utility planners. 
Any project which may require the use of one of the 
corridors identified in this study will be subject to feder- 
al, state, and local siting and permitting requirements. 
Project siti processes would be subject to public in- 
is study evaluates FS and BLM lands, as 
well as other private and public lands, for corridor 
availability, and seeks to provide detailed information 
on constraints and opportunities for over 4,432 miles 
of existing corridors and over 35,000 square miles of 
existing corridors and over 35,000 ‘e miles of the 
State of Washi in. Evaluation criteria developed for 
the study were divided into exclusion areas where fa- 
cilities cannot be built, three cat of avoidance 
areas, and engineering suitability for oye of existing or 
unoccupied corridors. Data collected for study 
were mapped and stored in BPA’s ney os Infor- 
mation System, and analyzed through Arc/Info soft- 
ware. 21 refs., 22 figs. 


104,686 

MIC-90-00361/GAR MF E01 
Canadian Commission for Unesco, Ottawa et 
National action pian for biosphere reserves 


Canada. 

Report no. 19. 

c1987, 70p 

Text in English and French (Bilingual). 
Microfiche only. 


Among international , UNESCO has taken a 
leading role in addressing = 's relationship to the 
environment through its establishment of the Man and 
the Biosphere (MAB) program in 1971. MAB projects 


104,689 
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had in with 
more to be so desi To expand the net- 
Ser te 


reserve network in and to provide 
Canadian suppor forthe UNESCO itematond action 
py This paper contains an introduction and 

of biosphere reserves, ons a tet of addons Glaplees 
by Canada/MAB. 


104,687 
Mi GAR MF E01 
Canadian Committee for MAB. Working Group on the 
Human Ecology of Coastal Areas, Ottawa (Ontario). 


Canada: An inventory of research and projects. 


| oportn. 2 21. 
ah  Ehofalt and Fe on oa c1989, 205p 

in rench (Bilingual). 
Microfiche only. 


The issue of 


human-environment i is a cen- 
tral concern of the UNESCO Man and the 


(regi 
mental enhancement 
cation, conflict resolution, local-level resource use and 
management). 


104,688 
MIC-90-00432/GAR PC E07/MF E01 
Manitoba. Wildlife Branch. Biological Services, Winni- 


Potential impact of snow cover of Cape Churchill 
ife Management 


Area on a proposed release 
a pom bane Ovibos moschatus. 
Technical report no. 89-05. 
D. W. Soprovich. c1989, 75p 


Interest in the reintroduction of muskoxen into Manito- 

ba led to the identification of a suitable site southeast 

of Churchill and within the Cape Churchill 

agement Area. However, 

known range, which led to concerns about snow 

and ice cover and lack of food. Ase ee 
Churchill area was 


potential impact of this important component 
vironment upon the proposed release of the mus- 
koxen. 


104,689 
MIC-90-00434/GAR PC E07/MF E01 
Manitoba. Wildlife Branch. Biological Services, Winni- 


Relative status of turbearer species in Manitoba's 
area determined through ques- 


Manuscript report no. 89-17. 
C. S. Johnson. c1989, 22p 


A questionnaire was administered to registered tra- 
pline trappers in the he 1987/8 trapping season to deter- 


° 
could be surveyed and if the information returned was 
reliable and useful. It was concluded that it was and 
the project was conducted again in the 1988/9 trap- 
ping season to determine in the 
Sonadotion levain on well an the alienteonsen meee 
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ception of questionnaires on an annual basis. This 
report gives the results of the 2nd year questionnaire, 
based on reponses from 15% of registered trappers 
representing 32% of lines and 66% of registered tra- 
pline sections. 


104,690 
MIC-90-00449/GAR PC E07/MF E01 
Manitoba. Resource Allocation Working Group, Winni- 


Peaiating report on natural resources: Rossburn 
istrict. 


ing di 
echnical report no. 89-6. 
c1989, 50p 


Municipal councils or established Planning District 
Boards are charged with the responsibility for munici- 
pal land use planning and development. This docu- 
ment was prepared in response to a request from the 
local municipal planning authority for background ma- 
terial on the subject of natural resources for which the 
Department is responsible. The document describes 
the natural resources in the study area, and identifies 
provincial and departmental concerns and objectives 
from a land use, development planning perspective. It 
offers for review policies and guidelines to remedy, 
mitigate or anticipate issues and land use problems. 
The bases for the report are the provincial land use 
policies dealing with natural resources and the policies 
of Manitoba Natural Resources. Coverage includes 
fisheries, forestry, outdoor recreation, ground and sur- 
face water, wildlife, and Crown land. 


104,691 

MIC-90-00530/GAR PC E12/MF E01 
Nova Scotia Dept. of Lands and Forests, Halifax. 
Wetlands habitat management through nutrient 
enrichment. 

Occasional paper no. 

R. Melanson, and F. Paina c1988, 123p 

Fold. maps not filmed. 


The vast majority of freshwater wetlands in Nova 
Scotia are oligotrophic and do not support a diverse or 
abundant floral and faunal community. During the 
summer of 1984 a nutrient enrichment project was un- 
dertaken in an attempt to increase the food source for 
wetlands related wildlife and consequently increase 
wildlife usage on a 4.9 ha impoundment in East Bay, 
Jordan Lake, Nova Scotia. Nitrogen and phosphorus 
levels in the impoundment were elevated through the 
addition of urea and triple-super-phosphate fertilizers 
from 1985-87. The effects of fertilization were evaluat- 
ed through the monitoring of water chemistry, macro- 
bom growth and diversity, aquatic macroinvertebrate 

ean and diversity and wetlands related wildlife 


104,692 

MIC-90-00548/GAR PC E12/MF E01 
Canadian Wildlife Service, Ottawa (Ontario). 
Canadian Wildlife Service: Annual review 1987-88. 
c1988, 140p 

Text in English and French (Bilingual). 


Annual review of migratory birds conservation, wildlife 
research and conservation, toxic chemicals, the long- 

transport of airborne pollutants, the convention 
on international trade in endangered species of wild 
fauna and flora, the committee on the status of endan- 
gered wildlife in Canada, the Canadian-council on eco- 
logical areas, and humane trapping. 


104,693 

MIC-90-00643/GAR PC E07/MF E01 
British Columbia Ministry of Environment, Victoria. 
Wildlife management areas: A public information 


Paper. 
c1989, 21p ISBN-0-7726-1024-X 


Plan proposing a 4-step procedure to designate land 
as a wildlife management area. The report covers the 
goal of the wildlife management areas system; types 
of areas; such areas in wilderness ignations; the 
designation process; implications of wildlife manage- 
ment areas; and public information and involvement. 
oe for the use of timber or forage are also 
included. 


104,694 

MIC-90-00646/GAR PC E07/MF E01 

ae Columbia. Range Program Review Task Force, 
ictoria. 


266 VOL. 91, No. 2 


inge Program Review: Final report. 
a 1999, 70p ISBN-0-7718-8859-7 


This document includes the recommendations of the 
Task Force, and describes the current program and 
range management issues. It also provides a synopsis 
of working group reports such as noxious weed man- 
agement, livestock-wildlife interactions and grazing-sil- 
viculture interactions and public comments on pro- 
gram performance. 


104,695 

MIC-90-00886/GAR PC E07/MF E01 
International Columbia River Engineering Board, 
Ottawa (Ontario). 

Annual a to the ee of the United 
or008. Sep Canada, 198 

c 


This annual report describes the activities of the 
Board, progress being achieved by both countries 
under the terms of the Treaty, operation of the Treaty 
projects, and the resulting benefits. It includes summa- 
ries of the essential features of the Treaty and of the 
responsibilities of the Board. 


104,6 
Mic-90-00922/GAR MF E01 
International Development Research Centre, Ottawa 


ntario). 
Women’s role in natural resource management in 
Africa. 
Manuscript report no. 238e. 
E. M. Rathgeber, and B. Kettel. ct 989, 137p 
Microfiche only. 


The papers presented in this volume grew out of a 
meeting held at York University in Toronto, May 16-19, 
1988. The papers cover woman’s role in natural re- 
source management and in broader social, political 
and economic development; examinations of specific 
cases having to do with sectoral issues, including legal 
rights, energy, water management, food processing, 
wildlife management, and milk production; and meth- 
odological issues. 


104,697 
MIC-90-01025/GAR MF E01 
secant of Municipalities of Ontario, Toronto. 

nse to the draft wetlands policy statement. 
AM report : report series 1989 no. 89- 
c1989, 12p 
Microfiche only. 


In this publication the Association is concerned with 
the problems involved in using the municipal planning 
process to implement a provincial environmental pro- 
tection policy. It focuses on the limits of the wetland 
evaluation system; the inconsistent use of planning 
terminology; and the clarification of the roles of the 
various levels of government and pertinent agencies in 
wetland protection. 


104,698 

MIC-90-01028/GAR MF E01 

Association of Municipalities of Ontario, Toronto. 
Response to a review of the C vation A 

ties Program. 

AMO report : report series 1988 no. 88-12. 

c1988, 25p 

Microfiche only. 





The purpose of this report is to offer the views of the 
Association concerning the program and to make rec- 
ommendations which will improve the structure, ac- 
countability and efficiency of conservation authorities 
from the municipal viewpoint. 


104,699 
MIC-90-01064/GAR PC E07/MF E01 
Canadian Heritage Rivers Board, Ottawa (Ontario). 
ian Heritage Rivere Board: Annual report 
1988-89. 
c1989, 44p ISBN-0-662-056886-9 
Text in English and French (Bilingual). . Update (4 p.) 
laid in 
Annual report of the Board, a cooperative program of 
the Government of Canada and 8 of the provinces to 
= national recognition to the important rivers of 
nada and to ensure long-term management that will 
conserve their natural, historical and recreational 
values. The report presents information on the begin- 
nings of the program, the functions of the Board, the 


designated and nominated rivers, the nomination and 
designation process, systems and background studies 
being conducted, and the status of designated rivers. 
An October 1989 update is also included. 


104,700 
MIC-90-01108/GAR PC E12/MF E01 
Ottawa-Carleton (Ont.). 

Morris Island conservation area master plan, 1987. 
Annual publication. 

c1987, 138p 


The Morris Island conservation area is located in West 
Carleton Township, Regional Municipality of Ottawa/ 
Carleton, approximately 50 km west of Ottawa. This 
master plan presents guidelines for the development 
and management of the area. It contains background 
information, goals and objectives, site resources and 
specific plans for the development, resource manage- 
ment and interpretation of the site. The report con- 
-_ with a maintenance and implementation sched- 
ule. 


104,701 
MIC-90-01451/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 

eray Provincial Nature Reserve: Manage- 


ment plan. 
c1988, 15p ISBN-0-7729-4291-9 


Thackery Provincial Nature Reserve is a 116 ha nature 
reserve class provincial park located 39 km east of the 
Town of Matheson and 600 km north of Toronto in the 
Kirkland Lake district. This approved official manage- 
ment plan covers objectives; zoning; resource man- 
agement policies for wildlife management, mineral ac- 
tivity and vegetation management; operations policies 
for visitor services and research; development poli- 
cies; and implementation priorities. 


104,702 

MIC-90-01703/GAR PC E07/MF E01 
Federal-Provincial Task Force for the 1987 National 
Survey on the Importance of Wildlife to Canadians, 
Ottawa (Ontario). 

importance of wildlife to Canadians in 1987: High- 
lights of a national survey. 

c1989, 48p ISBN-0-662-17074-1 

French ed. (L’Importance de la faune...): 90-04861/1. 


The 1987 national survey on the importance of wildlife 
to Canadians was carried out by Statistics Canada 
under the sponsorship of the Federal-Provincial Wild- 
life Conference and the direction of the Canadian Wild- 
life Service, and updates the 1981 survey. The study 
questioned approximately 80,000 Canadians 15 years 
of age and over. This report presents highlights of the 
survey, covering participation, time spent, expendi- 
tures, attitudes towards wildlife, single- vs multiple-ac- 
tivity participation, fishing and trapping, and implica- 
tions for conservation policies and programs. A glos- 
sary of terms is included. 


104,703 

MIC-90-01704/GAR PC E07/MF E01 
Canadian Wildlife Service, Ottawa (Ontario). 

Status and distribution of the loggerhead shrike in 
Western Cai 

Progress notes no. 184. 

E. S. Telfer. c1989, 4p 

French ed. 90-02461/1. 


During the 1987 nesting season, the status and distri- 
bution of Loggerhead Shrikes were surveyed in the 
southern parts of Manitoba, Saskatchewan, and Alber- 
ta. Roadside counts were conducted from automobiles 
on survey routes in areas of the provinces suspected 
of retaining shrike population. 


104,704 

MIC-90-01705/GAR PC E07/MF E01 
Canadian Wildlife Service, Ottawa (Ontario). 
Preliminary results of the lesser snow goose col- 
laring program on the Alasken National Wildlife 
Area, 1986 and 1987. 

Progress notes no. 183. 

R. McKelvey. c1989, 5p 

French ed. 90-02462/1. 


A joint program between the Canadian Wildlife Service 
and the Washington Department of Wildlife to collar 
Lesser Snow Geese on the Fraser River Delta was ini- 
tiated in the fall of 1986. Birds were captured on fields 
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on the Alaksen National Wildlife Area using rocket 
nets. Neckbands were placed on 396 birds in Novem- 
ber 1986 and on 298 birds in December 1987. 


104,705 

MIC-90-01874/GAR PC E07/MF E01 
Ontario. Mines and Minerals Division, Toronto. 
Laboratory soy wer for testing peat: Ontario Peat- 
land Inventory 


a Geolovical vob sen vey miscellaneous paper no. 


145. 
J. L. Riley. c1989, 59p ISBN-0-7729-6000-3 


This inventory of the peat and peatiand resources of 
Ontario was intended to provide information on Possi- 
ble fuel peat deposits as a means of encouraging in- 
creased energy self-sufficiency, as well as information 
on the resources of horticultural peat in the province. 
The inventory undertook laboratory analyses of over 
1700 peat samples collected during the studies, the 
analysis of which entailed the devel nt and stand- 
ardization of required laboratory methods, and the as- 
sessment of the precision and accuracy of the report- 
ed data. This report details the specific laboratory 
methods which were used, and evaluates the results 
of internal and blind quality control tests. It also reports 
the results of several tests of particular methods, and 
suggests the precision levels from the use of these 
techniques. 


104,706 

MIC-90-02201/GAR PC E17/MF E01 
New Brunswick. Dept. of Natural Resources and 
E , Fredericton. 

New inswick’s natural resources: 150 years of 
stewardship. 

C1988, 200p 

Text in English and French (Bilingual). 


This document reviews the history and administration 
of the Dept. from pre 1838 to 1987. The document di- 
vides into different parts of the Dept.’s life: Gestation 
and birth, pre 1838; childhood, 1837-1867; adoles- 
cence, 1868-1901; maturity in times of crisis, 1902- 
1945; and maturity in the electric age, 1946-1987. A 
glossary is inclu 


104,707 
MIC-90-02218/GAR PC E07/MF E01 
er Museum of Natural Sciences, Ottawa (Ontar- 


ae study of recent amen with particular 
consideration of the Wood Biso! 

Publications in natural sciences < 

C. G. Van Zyll de Jong. c1986, 78p SSC-NM95-43/ 
6E, ISBN-0-662-13502-4 


Multivariate morphometric analyses of cranial and 
post-cranial skeletal data from historical, Holocene, 
late Pleistocene and living remnant populations of 
bison were used to study geographic variation and 
subspeciation of Recent bison. Particular consider- 
ation was given to Bison bison athabascae and the 
taxonomic status of the remnant populations of pre- 
sumed pure wood bison from the Nyarling herd in 
Wood Buffalo National Park. External characters 
(standard measurements, weight, outline shape and 
pelage characteristics) were compared in living forms. 


104,71 
MiG-90-02373/GAR PC E12/MF E01 
Canadian Wildlife Service, Edmonton (Alberta). 
Reevaluation of the status of Peary caribou and 
muskox populations within the Bathurst Island 
complex, Northwest —* July 1988. 
Technical report series no. 7 
F. L. Miller. c1989, 100p Ssc-cwes- 5/78E, ISBN-0- 
662-17289-2 


The Peary caribou is now found regularly only in the 
Canadian High Arctic and is considered a threatened 
species. The muskox is the only other ungulate that 
occurs regularly in the Canadian High Arctic. Both 
these species are the major staples in the diet of the 
high Arctic wolf. Therefore, muskoxen are monitored 
al with Peary caribou whenever possible. A re-eval- 
uation of the statuses of Peary caribou and muskoxen 
on the south-central Queen Elizabeth Islands was car- 
ried out in 1988. An aerial survey to determine num- 
bers and distributions was flown between July 11 and 
21, 1988 in an area which included the islands of Bath- 
urst, Cornwallis, Vanier, Cameron, Alexander, Massey, 
Little Cornwallis, Helena and Marc, Northwest Territo- 
ries, in the Canadian Archipelago. A systematic un- 
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bounded line transect survey was flown about 90 m 
above ground level using a Bell-2068 turbo-helicopter 
on floats. This report presents the methods and results 
of that survey. 


104,709 

MIC-90-02388/GAR PC E07/MF E01 

Canadian Wildlife Service, Ottawa (Ontario). 

Breeding bird survey in Canada 1966-83: Analysis 
bird populations. 


eport series no. 75. 
B. T. Collins, and J. S. Wendt. c1989, 81p ISBN-0- 
662-17277-9 


The breeding bird survey was begun in 1966 in the 
United States east of the Mississippi River and in the 
Canadian Maritime provinces. In subsequent years it 
was expanded to cover all of the 48 states and all 10 
provinces and the Yukon Territory. The survey has 
been conducted every year since, entirely by volunteer 
observers. This report uses a modification of the 
Geissler and Noon approach to measure the long-term 
trends in populations in Canada. This was done to 
report results of the Canadian portion of the study sep- 
arately from the continental estimates. The full analy- 
sis provides separate estimates of trends for selected 
species from 6 geographic regions. The methodology 
is included also. 


104,710 

MIC-90-02390/GAR PC E07/MF E01 
Canadian Wildlife Service. Pacific and Yukon Region, 
Ottawa (Ontario). 

Relationships between aquatic birds and wetland 
characteristics in the Aspen Parkland, central Brit- 
ish Columbia. 

Technical Mee series no. 70. 
. S. Boyd, J. P. L. Savard, and G. E. J. Smith. 
1989, 70p ISBN-0-662- 17035-0 


Riske Creek is the centre of one of the most important 
wetland complexes for breeding waterfowl in B.C. To 
protect and ——e that complex and others for the 
benefit of aquatic bird populations, an understanding 
of the relationships between habitat and bird numbers 
is needed. This study identifies potentially important 
abiotic habitat components of Riske Creek wetlands 
and determines the amount of variation in adult and 
brood numbers of different aquatic bird species and 
species groups that could be accounted for by those 
components, as well as determining the significance of 
biotic habitat components. 


104,711 

MIC-90-02430/GAR PC E12/MF E01 
Canada Committee on Ecological Land Classification. 
Wildlife Working Group, Ottawa (Ontario). 

Directory of wildlife and habitat specialists. 

P. A. Gray, and G. R. Ironside. c1989, 106p SSC- 
EN72-15/1989, ISBN-0-662-56791-9 

Text in English and French (Bilingual). 


Directory compiled for the CCELC Working Group 
members, as well as other interested individuals. Pro- 
vides a list of people presently interested in or working 
on projects related to land/wildlife integration, ecologi- 
cal land survey, wildlife habitat inventory and monitor- 
ing and other related issues. 


104,712 
N90-25407/9/GAR 

(Order as N90-25398/0/GAR, PC — 

1 

Innsbruck Univ. (Austria). Inst. fuer Meteorologie und 
Geophysik. 
Snow and Land Ice in the Climate System: Re- 
search Problems and Possibilities of Remote 


Sensing. 

H. Rott. cMar 90, 15p 

In Esa, Remote Sensing and the Earth’s Environment 
p61-75. 


The significance of the main components of the cryos- 
phere, ice sheets, seasonal snow cover and glaciers, 
is discussed. Interpretation of climatic data from the 
past as a means of improving climate modeling tech- 
niques is called for. The physical basis for remote 
sensing of snow and ice is reviewed. Possibilities for 
present and future satellite sensors are discussed. Ex- 
amples of snow and ice studies based on satellite data 
in the optical and microwave areas of the spectrum are 
discussed. 
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PBS90-960103/GAR Subscription 
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Congress, a DC. Environmental and 


el Ee 


Related Agencies Appropriations, FY- 
1991, HR-5769 - H. Rpt. 101-789. 
Floor brief. 
10 Oct 90, 9p 
Paper copy available on subscription, U.S., Canada, 
and Mexico _ $195.00/year First Class or 
$295.00/year ight Delivery; all others write for 


quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available 
PB90-960199. 


The House Appropriations measure, as it cleared the 
committee Oct. 1, provided $11.884 billion in new 
budget authority for Interior Department land, natural 
—— and energy to ata ape = several 

nergy Department programs, griculture Depart- 
mote Forest Service and several other rams. 
The figure is $2.03 billion above President "Ss re- 
_— and 4 percent, or $475 million, above the fiscal 

1990 appropriation. mittee Chairman Sidney 
R. Yates (D-Ill) is expected to offer en bloc amend- 
ments on the floor to adjust spending downward by 
$100 million to reflect anticipated reductions in the 
subcommittee’s budget authority allocation. House 
Appropriations had not met by Wednesday evening to 
divide among its 13 subcommittees the $5.3 billion in 
lowered discretionary budget a ity called for in the 
budget resolution conference report (H. Con. Res.310, 
H. Rpt. 101-820). The adjustment is expected to come 
from moving $65 million iin fiscal 1991 budget authority 
for the clean coal program into fiscal 1992 along with a 
$35 million adjustment in forward funding for Bureau of 
Indian Affairs education programs, aides said. The 
Hes in the following tables reflect pre-adjustment 
levels. 


104,714 

PB90-960105/GAR Subscription 

—- Washington, DC. Environmental and 
part mee —— ae ge 

Ini Agencies Appropriations, FY- 

1991, "ne7ea— ef -S. Rpt. 101-534. 

Floor brief. 


18 Oct 90, 8p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy o 
microfiche. Base Manul (Briefing Book) available 
PB90-960199. 


The Senate Appropriations bill, which cleared the com- 
mittee Oct. 16, provides $11.7 billion in new budget 
authority for Interior Department land, natural re- 
sources and energy programs, as well as for several 
Energy Department programs, the Agriculture Depart- 
ment’s Forest Service and several other programs. 
The figure is $1.84 billion above President Bush's re- 
quest, $84 million below the House-passed bill and 2.5 
percent, or $290 million, above the fiscal 1990 appro- 
priation. The committee bill contains no oil and gas 
leasing moratoria on the outer continental shelf and no 
new money for fiscal 1991 to fill the strategic petrole- 
um reserve. It does contain a controversial one-year 
ban on accepting applications for or issuing patents 
(titles) that transfer hard-rock mining claim land into 
private hands for a $2.50 per acre filing fee. The com- 
mittee also dropped langua - adopted on the House 
floor Oct. 15 that would quadruple grazing fees for live- 
stock ranchers using federal lands. 


104,715 

PB90-960108/GAR PC$20.00 
Congress, Washington, DC. Environmental and 
Energy Study Conference. 
Conference R on Water Resources Develop- 
ment Act of 1990, HR-5314. 

Floor brief. 

20 Oct 90, 3p 

Paper copy cilia. on subscription, U.S., Canada, 
and Mexico = $195.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available 
PB90-960199. 


The House Public Works, Senate Environment and the 
Bush administration were ‘very, very close’ late Oct. 19 
to an agreement on a final version of the omnibus 
water projects authorization bill for the Army Corps of 
Engineers, House staff said. Staff say the legislation 
has been pared down in conference negotiations to 
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make it more acceptable to the administration. Before 
passage, the administration threatened a veto of the 
House bill and declared strong opposition to the 
Senate bill. The House Sept 26 passed a bill (HR 5314, 
H. Rpt. 101-705) that would have authorized 30 new 
corps water projects, including five subject to corps 
studies, and 42 modifications of existing water 
projects. The bill also would have authorized miscella- 
neous other projects and activities, demonstration 
projects and studies, and would have changed certain 
corgs policies. The Senate Aug. 1 passed a version (S 
2740, S. Rpt. 101-333) that had been reported by the 
Environment Committee and contains fewer projects. 
A House staffer said negotiators had agreed to include 
all new project authorizations in both bills for which a 
chief of engineer’s report has been completed. 


104,716 


PB91-100891/GAR PC A07/MF A07 
Committee on Interior and Insular Affairs (U.S. House). 
Subcommittee on National Parks and Public Lands. 


Public Lands, House of Represen’ 
or and Insular Affairs, May 18, 1989. 
18 May 89, 128p 

Also available from Supt. of Docs. 


The subcommittee met at 10:05 a.m., in room 340, 
Cannon House Office Building, Hon. Bruce Vento 
(chairman of the subcommittee), presiding. The Sub- 
committee on National Parks and Public Lands wili be 
in order. Today, they will hear testimony of the National 
Park System Reorganization Bill, which would require 
the presidential selection and Senate confirmation of a 
fixed term and make the Director responsible for oper- 
ations and management of the National Park System. 
This is the same bill that passed the House last Con- 
gress--July 27, 1988, except for deletion of language 
that deferred enactment until after the new administra- 
tion was in place. This bill was debated at great length 
last Congress, both in committee and on the floor. The 
100th Congress enactment of this bill is absolutely es- 
sential for the protection of the integrity of the National 
Park System. 


104,717 


PB91-105429/GAR PC A10/MF A10 

Braund (Stephen R.) and Associates, Anchorage, AK. 

North Slope Subsistence Study, Barrow 1988: 

Social and Economic Studies. 

Technical rept. (Final). 

S. R. Braund, T. P. Holmes, J. A. Kruse, L. 

Moorehead, and E. Witten. Dec 89, 221p MMS/TR- 

135 , OCS/MMS-89/0077 

Contract Di-14-12-0001-30284 

See also PB91-105569. Prepared in cooperation with 

Alaska Univ., Anchorage. Inst. of Social and Economic 

Research. Sponsored by Minerals Management Serv- 

o Anchorage, AK. Alaska Outer Continental Shelf 
ice. 


The report is the second annual report of a three year 
field work effort in Barrow. The study has two objec- 
tives. First, to collect, analyze, and report subsistence 
harvest data by species for the community of Barrow, 
Alaska. The second objective is to provide compre- 
hensive and accurate mapped subsistence ranges for 
the community. A stratified random sample of 118 
households was drawn in the community of over 900 
households and subsistence hunters in each house- 
hold were asked to provide information on their suc- 
cessful hunting and fishing activities over the previous 
two-week period. These data were compiled in com- 
munity-wide aggregates for each species and for spe- 
cies groups (marine mammals, birds, fish, etc.) using 
weighted estimates of the number and edible weight of 
each species. These data were also mapped and illus- 
trate the range of successful harvest sites by species, 
species groups, and season. A companion report, 
North Slope Subsistence Study-Wainwright, 1988 
(MMS 89-0078, TR-136), which describes the subsist- 
ence harvest activity of Wainwright, Alaska during the 
same period. 


104,718 


PB91-105494/GAR 
SEACO, Inc., San Diego, CA. 


PC A11/MF A11 


268 VOL. 91, No. 2 


Distribution, Abundance and Behavior of Endan- 
Whales in the Alaskan Chukchi and Western 
ufort Sea, 1989. 
Final rept. 
S. E. Moore, and J. T. Clarke. Aug 90, 240p MMS- 
90-0051 
Contract DI-14-35-0001-30468 
nsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


The report summarizes the 1989 investigations of the 
distribution, abundance, migration timing and route, 
behavior, and habitat relationships of endangered 
whales in the Alaskan Chukchi and western Beaufort 
Sea (hereafter, study area); 1989 was the first year of a 
3-year (1989-91) study. Data were collected during 
transect and search surveys flown in a specially modi- 
fied Grumman Goose (model G21G) aircraft over the 
study area from 20 September through 3 November. 
The Bering Sea stock of bowhead whales (Balaena 
mysticetus) was the principal species studies. — 
whales (Eschrichtius robustus) were also studied, wi 
incidental si ne of all other marine mammals rou- 
tinely recorded. Data collected during the 1989 study 
were subsequently integrated with the results of sur- 
veys conducted from 1980-88. In 1989, there were 69 
signtings of 131 bowhead whales and 59 sightings of 
170 gray whales in the study area from 20 September 
through October. Over 8 survey seasons (1982-89) 
there were 226 sightings of 501 bowhead whales and 
137 sightings of 397 gray whales. Bowheads were 
seen from 18 September (1983) to 29 October (1989), 
with ca. 10-day oscillations in daily sighting rate sug- 
gesting that whales migrate in pulses. 


104,719 

PBS91-105502/GAR PC A10/MF A10 
Alaska Fish and Wildlife Research Center, Anchorage. 
Response of Brant and Other Geese to Aircraft 
a at Izembek Lagoon, Alaska. 

inal rept. 
D. H. Ward, and R. A. Stehn. Mar 90, 206p MMS-90/ 
46 


00 

Contract Di-14-12-0001-30332 

Sponsored by Minerals Management Service, Anchor- 
age, AK. Alaska Outer Continental Shelf Office. 


Effects of increased aircraft disturbance and other dis- 
turbances on Pacific black brant (Branta bernicla nigri- 
cans) and other geese were studied at Izembek 
Lagoon, Alaska. Spatial distribution, foraging ecology, 
and normal behavior of brant were determined by ex- 
tensive field observations made each fall from 1985 to 
1988. Response to disturbance usually involved alert 
behavior followed by flight. After landing, brant re- 
mained alert, shifted positions, and engaged in mainte- 
nance behavior before they resumed foraging. Of all 
incidental disturbances, bald eagles and boats elicited 
the greatest magnitude of response in flocks of brant. 
The percent response by flocks was least with the 
Piper Navajo twin-engine aircraft and greatest for the 
Bell 205 helicopter. In contrast to fixed-wing aircraft, 
the response of brant to helicopter overflights did not 
diminish with increasing altitudes up to 610 m (2,000 
ft). The threshold noise level would be 49 dB for alert 
response and 58 dB for flight response. The study pro- 
vided evidence that noise rather than a visual cues 
triggered the behavioral response. 


104,720 

PBS1-106815/GAR PC A03/MF A03 

i Service, Ogden, UT. Intermountain Research 
tation. 

How Wilderness Visitors Choose Entry Points and 

Campsites. 

Forest Service research paper. 

R. C. Lucas. Aug 90, 16p FSRP/INT-428 


The process of selecting trailheads and campsites is 
described for visitors to the Bob Marshall Wilderness 
complex in Montana. Factors influencing decisions by 
different types of visitors are analyzed. Implications, 
particularly for information and education programs 
are presented. 


104,721 

PB91-106831/GAR PC A03/MF A03 
Delaware Univ., Newark. Sea Grant Coll. Program. 
Citizen Opinions about the Delaware Estuary: Re- 
sults of a Public Opinion Vong 

J. M. Falk, and A. R. Graefe. Jul 90, 49p DEL-SG-03- 


90 

Grant NA86AA-D-SG-040 

Prepared in cooperation with Pennsylvania State 
Univ., University Park. Sponsored by National Sea 
Grant Coll. Program, Silver Spring, MD. 


In 1987, Congress amended the Clean Water Act with 
the Water Quality Act, which formally established the 
National Estuary Program. The purpose of the program 
is to identify nationally significant estuaries, protect 
and improve their water — and enhance their 
living resources. The Delaware Estuary Program has a 
broad wins participation mandate as one of its key 
goals. The key objectives of the survey were to collect 
information from individuals that identified their uses of 
the estuary, their understanding of the estuary’s re- 
sources and its importance, their sense of awareness 
about environmental problems, and their opinions on 
management issues. 


104,722 


PB91-112920/GAR PC A10/MF A10 
Massachusetts Inst. of Tech., Cambridge. Sea Grant 
Coll. Program. 

Citizen’s Guide to Sources for Marine and Coastal 
Information in Massachusetts, 1990 (Fifth Revised 


ion). 
M. Hall-Arber, and K. Hartley. c1990, 210p MITSG- 
90-3, ISBN-1-56172-000-3 
Grant NA86AA-D-SG0089 
See also PB84-140243. Sponsored by National Sea 
Grant Coll. Program, Silver Spring, MD. 


In the guide you'll find more than 170 organizations 
that are as varied as the many aspects of ocean re- 
search and coastal issues they cover. They all, howev- 
er, are bound by the common thread of expertise in 
some marine-related field and a willingness to share it 
with the public. Several organizations outside of Mas- 
sachusetts are included because of their unique re- 
sources. Organizations are listed alphabetically and in- 
dexed in the back by selected specialties. Entries in- 
clude organization addresses, phone numbers, hours 
of operation, objectives, specialties, services, educa- 
tion materials, fees, newsletters and contact names. 


104,723 


PB91-113837/GAR PC A17/MF A17 
Corvallis Environmental Research Lab., OR. 

Impacts on Quality of Inland Wetlands of the 
United States: A Survey of Indicators, Techniques, 
and Applications of Community-Level Biomonitor- 
ing Data. 

P. Adamus, and K. Brandt. Nov 90, 396p EPA/600/ 
3-90/073 

Portions of this document are not fully legible. Pre- 
pared in cooperation with Florida Univ., Gainesville. 
Center for Wetlands. Sponsored by Corvallis Environ- 
mental Research Lab., OR. 


The report focuses on inland wetlands of the conter- 
minous United States. Except for those bordering the 
Great Lakes, these are not subject to significant tidal 
fluctuations. They are generally fresh water wetlands, 
except for saline wetlands in some mid-continent and 
western regions. Other tidal, tundra, and tropical wet- 
lands were not included because their consideration 
would have involved a greatly expanded scope of 
work. Protocols for biological sampling of tidal wet- 
lands have been presented by Simenstad et al. and 
others. For purposes of this report, ‘wetlands’ are con- 
sidered to be vegetated areas transitional between up- 
lands and open water. A principal goal of the report is 
to a each state to track their progress in pro- 
tecting wetland sp pe condition. It emphasizes the 
biological functions of wetlands - habitat for fish, wild- 
life, and related organisms and the processes that sup- 
port biological functions. 
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104,724 

N90-25398/0/GAR 
PC A08/MF A01; also available from EPB, 
ESTEC, Noordwijk, Netherlands, 40 Dutch 

guilders 

European Space Agency, Paris (France). 

Remote Sensing and the Earth’s Environment. 

W. R. Burke. cMar 90, 154p ESA-SP-301, ISBN-92- 

9092-046-7 

Conference Held in Aipbach, Austria, 26 Jul. - 4 Aug. 

1989; Sponsored by Esa, Cnes, Dir, and Sanw. 


No abstract available. 
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104,725 
N90-25399/8/GAR _- 

(Order as N90-25398/0/GAR, PC A08/MF 

A01) 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
or) Raumfahrt e.V., Oberpfaffenhofen (Germany, 
Remote Sensing for Better Understanding of the 
System Earth. 
H. Haeberle. cMar 90, 4p 
i Remote Sensing and the Earth’s Environment 
p3-6. 


The need to better understand the systems controlling 
ped Earth’s atmosphere is stressed. The research pri- 

aS toon the World Climate Research Program, 
the Global Change Research Program and the Interna- 
tional Geosphere-Biosphere Program are defined. 
Modeling, measurement and prediction techniques are 
described. The Earth’s hydrologic and carbon cycles 
are discussed. The need for an Earth Observing 
System to which all national and international pro- 
grams contribute is stressed. The recommended pay- 
load for such an Earth Observing System is presented. 


104,726 
N90-25414/5/GAR 
(Order as N90-25398/0/GAR, PC A08/MF 
A01 


) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
PR) Raumfahrt e.V., Oberpfaffenhofen (Germany, 


Vegetation Stress Lay “yA by Fluorescence. 
Guenther. cMar 90, 8p 

In Esa, Remote Sensing and the Earth’s Environment 
p 135-142. 


Three different methods for the detection of plant 
stress are presented. They are designed to help im- 
prove the performance of laser-fluoro-sensors carried 
in aircraft used for assessing plant identification and 
plant stress by spectral analysis. Time resolved meas- 
urements of the induction kinetics of predarkened 
plants is one method used. Spectral resolved meas- 
urements of the fluorescence emission bands is a 
second method. Measurements of the lifetime of the 
fluorescence in the ps and ns domain is the third 
method. The physical and biological background of 
these laboratory techniques and their transformation 
for future remote sensing applications are discussed. 


104,727 
N90-25415/2/GAR 
(Order as N90-25398/0/GAR, PC A08/MF 
A01) 


Karlsruhe Univ. (Germany, F.R.). 

Land Application of Imaging Spectrome 

H. Kaufmann, and J. Bodechtel. cMar 90, 8 

In Esa, Remote Sensing and the Earth’s Environment 
p 143-150. 


The theoretical background, instrumentation and data 
processing procedures involved in imaging spectrome- 
try are summarized. Possibilities for data evaluation for 
geological and pie pv targets are discussed. Appli- 
cations in several different examples are presented. 

The feasibility of building and operating imaging spec- 

trometer devices with 10 nm sampling devices and suf- 
ficient S/N ratios, GIVOF and swaths is predicted to 
open a whole new dimension in user applications. De- 
velopment of fast and reliable software for calibration 
and automated data processing to handle the large 
amount of data is a prerequisite to such development. 


104,728 
N90-25416/0/GAR 
(Order as N90-25398/0/GAR, PC ue MF 


01) 
European Space Research Inst., Frascati (Italy). 
Future Developments of Remote Sensing Sys- 
tems: Data nee and Processing. 
L. Fusco. cMar 90, 8 
oe — hints and the Earth’s Environment p 
1 


The status of remote sensing data management, with 
particular emphasis on the ESA Earthnet program is 
presented. Plans for handling the data from ERS-1 are 
Outlined. The planned international contribution to the 
Space Station Polar Platforms systems is described. 
Details of the NASA and ESA plans for polar platforms 
data management and the international coordination 
of efforts are presented. Comparison of data handling 
aspects are made to illustrate the increased complex- 
ity of the systems. 
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104,729 

N90-26379/9/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Classificacao de de Textura Por Momen- 


S. Shizueii, L. Vieiradutra, and N. D. 
Avilamascarenhas. Oct 89, 8p INPE-4976-PRE/1541 
Text in Pi . Presented at the 4TH Latin Ameri- 
can Symposium on Remote Sensing, Bariloche, Ar- 
gentina, 20-24 Nov. 1989. 


Two methods are developed for classification of tex- 
ete eee 
correlation (FAC). The first method utilizes a distance 
between 2 autocorrelation functions, which is defined 
as the quadratic difference integral between 2 FAC’s. 
The second method utilizes a transformed distance log 
of FAC force. In both cases an unknown texture is 
classified as being of the same texture class whose 
distance is minor. The results are presented using 
ny presented in the scientific writings of Brodatz 


104,730 
N90-26381/5/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Classificacao de Regioes Em Imagens de Sensor- 
iamento Remoto Utilizando Atributos Espaciais 
(Classification Regions in Remote Sensing image- 
y Utilizing Spatial Characteristics 

Plesarreceetotert and L. Vieiradutra. Oct 89, 8p 
INPE-4913-PRE/1514 
Text in Portugese. Presented at the 4TH Latin Ameri- 
can Symposium on Remote Sensors, Bariloche, Ar- 
gentina, 20-24 Nov., 1989. 


The performance of two pattern classifiers which uti- 
lize spatial conjuncture characteristics with spectral 
characteristics are studied. The spatial characteristics 
were obtained with the use of a variation operator 
(Dutra and Mascarenhas, 1984) on original channel 
texture. The result of this operator is filtered by a band- 
pass filter with a 3 x 3 core for reducing the influence of 
noise and the resultant channel, as well as the original, 
are utilized with characteristics for pattern classifiers. 
The results of these pattern classifiers are evaluated 
and compared with the results of pattern classification 
for the majority of point classes of the pattern classifi- 
ers in a point by point scheme. 


104,731 

N90-26383/1/GAR PC A03/MF A01 

Grenoble-1 Univ. (France). Lab. d’Informatique Fonda- 

—e et d’Intelligence Artificielle. 
econstruction de Surfaces a Partir des Contours 

Critiques, dans UN Contexte Multi-images (Surface 

struction Based on Critical Contours in a 

Mult-image Context). 

E. Arbogast, and R. Mohr. 14 Jun 89, 19p RR-784-I- 

IMAG-94- CFIA ETN-90-97236 

In French; English Summary. 


It is shown that the observation of occluding contours 
combined with camera movement allows reconstruc- 
tion of the observed surface. The results are demon- 
strated under very light constraints, generar evi- 
ous results. The technique is shown to be applicable to 
any movement of the camera, under perspective pro- 
jection with surfaces observed in parts or even with 
lines of discontinuity. One of the advantages of the 
technique is in obtaining natural parallelization. The al- 
gorithm used allows for simple segmentation into par- 
allel processes with pipeline intercommunication. 


104,732 

N90-27138/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Calibration of the Visible and Near-Infrared Chan- 
nels of the LANDSAT-5 Thematic Mapper Using 
High-Altitude Aircraft Measurements. 

G. R. Smith, R. H. Levin, J. S. Knoll, R. S. Koyanagi, 

and R. C. Wrigley. Mar 90, 17p NAS 1. 15:102185, A- 
89107, NASA-TM-102185 


Visible near-infrared sensors mounted on operational 
satellites now in use do not have on-board full aperture 
absolute calibration devices. One means of establish- 
ing an in-orbit calibration for a satellite sensor is to 
make simultaneous measurements of a bright, uniform 


104,735 
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scene along the satellite view vector from a calibrated 
instrument on board a high altitude aircraft. In the work 
reported here, aircraft data were recorded over White 
Sands, New Mexico at meme) = g gebered nahn 
LANDSAT-5 5 Thematic Mapper (TM). A 

the coincident aircraft and orbiting satelite, data 
showed the radiometric gain for TM channel 1 had de- 
graded 4.7 percent by August 28, 1985; gains for TM 
a 3 were within 1 percent of prelaunch 
values. 


104,733 


N90-27143/8/GAR 
(Order as N90-27140/4/GAR, PC A10/MF 
A 


02) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
a Data Requirements for Microwave Radiome- 
er 


R. W. Lawrence. Jul 90, 12p 
Palen ae oy Fee a ahammar ga 
Sciences Experiment System p 33-44. 


over the last two 


sensing. investigations 
were conducted to evaluate the use of microwave ra- 
diometry for atmospheric, oceanographic, r 
cal, and geological applications. Remote sensing of 
the earth using microwave radiometry began in 1968 
by the Soviet satellite Cosmos 243, which included 
four microwave radiometers (Ulably, es Since 
then, microwave radiometers were included onboard 


view of their operation is discussed. From the 

tion of the radiometer the data stream re- 
quired from the radiometer and the general type of al- 
gorithm required for the measurement is discussed. 


104,734 


N90-27151/1/GAR 
(Order as N90-27140/4/GAR, PC A10/MF 
A02 


College of William and Mary, Williamsburg, VA. 
T 


Data 

S. Park. Jul 90, 8p 

In NASA, ley Research Center, Earth Sciences 
Requirements for the Information Sciences for Experi- 
ment System p 115-122. 


A large and diverse number of beam pe tech- 
niques are routinely used to process and analyze re- 
motely sensed data. These techniques include: univar- 
iate statistics; multivariate statistics; principal compo- 
nent analysis; pattern recognition and classification; 
other multivariate techniques; geometric correction; 
pes onsen and resampling; radiometric correction; 
en ment; restoration; Fourier analysis; and filter- 
ing. Each of these techniques will be considered, in 
order. 


104,735 


N90-27158/6/GAR 
(Order as N90-27140/4/GAR, PC A10/MF 
A02 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Applications of ISES for Vegetation and Land Use. 
R. G. Wilson. Jul 90, 19p 

In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 169-187. 


Remote sensing relative to applications involving 

vegetation cover and land use is reviewed to consider 
the ate poe benefits to the Earth Observing System 
(Eos) of a proposed Information Sciences Experiment 
poe (ISES). The ISES concept has been proposed 
as an onboard experiment and computational re- 
source to support advanced experiments and demon- 
strations in the information and earth sciences. Em- 
bedded in the concept is potential for relieving the data 
glut problem, enhancing capabilities to meet real-time 
needs of data users and in-situ researchers, and intro- 
ducing emerging technology to Eos as the technology 
matures. These potential benefits are examined in the 
context of state-of-the-art research activities in image/ 
data processing and management. 
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104,736 


N90-27161/0/GAR 
(Order as N90-27140/4/GAR, PC — 
02 


) 
National Aeronautics and Space Administration, 
Hampton, a ley Research Center. 
'S for Instrument Science. 
. B. Grant. al 50, 3p 
in Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 213-215. 


It is often the case that some instruments being used 
for geophysical measurements cannot measure some 
parameters that are important for processing the data 
obtained using the instrument. However, the param- 
eters of interest may be measured by other instru- 
ments and these data made available to the operators 
of the first instrument. Processing the data immediate- 
ly after it is acquired is useful in directing the operation 
of the same or different instrument or in providing a 
quick look data set to users on the ground. The four 
applications which are considered are: the decision to 
acquire data due to some important occurrence de- 
tected by Eos instruments; the decision not to acquire 
data at a scheduled time and/or location; the decision 
to acquire additional data to improve data quality; and 
combining data from several sources to enhance data 
quality. General examples are presented, which may 
or may not apply directly to Eos instruments on the 
various platforms. 


104,737 


N90-28125/4/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
ee (Brazil). 

de ~ mal Spot Pag ag E Aero- 
tote Pancromatica Para Estudo Do USO Solo 
— ——. of of Multispectral Spot | 

erial Photography for in 

Orbent ee 


aUse). ise). 
S. Shizue. Nov 89, 17p INPE-4967-PRE/1536 
Presented at the Selper Conference, Bariloche, Argen- 
tina, 20-24 Nov. 1989. Original Contains Color Illustra- 
tions. 


To analyze the intra-urban structure with remote sens- 
ing data both high spectral and spatial resolutions are 
needed. The resolutions of products of available orbit- 
al data don’t have these characteristics. This had been 
a constraint to the application of these data in intra- 
urban studies. The image processing techniques are 
progressing towards the simultaneous manipulation of 
data from a number of sensors with distinct resolu- 

tions. The color space transformations (IHS transfor- 
mations) were used to integrate SPOT-XS data and an 
aerial photography to prepare a colored image with a 
spatial resolution of 3.5 m. The final product presented 
at a 1:6,000 scale enriched the visual enhancement of 
the original data. So it became possible to analyze the 
urban land use at the test area in a more detailed way. 
Finally, a description was made on the difficulties to 
work with products with very different resolutions. 


104,738 


TIB/B90-81978/GAR PC E09 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 

Tagu ind: 6. Nutzerseminar des Deutschen 
F undungsdatenzentrums der DLR. (Pro- 
ceedings: 6th user seminar of the German Remote 
Data Center of the German Aerospace Research 
Establishment (DLR)). 

R. Winter, and W. Markwitz. 1990, 98p Rept no. 
DLR-Mitt.-90-09 

In German. 6. user seminar of the German Remote 
Data Center of the German Aerospace Research Es- 
tablishment (DLR), Oberpfaffenhofen (Germany, F.R.), 
18-19 Sep 1989, With 17 figs., 1 tab., 56 refs. 


From 18-19 September 1989 the 6th User Seminar of 
the German Remote Sensing Data Center of DLR was 
held in laffenhofen. The application potential of 
data from NOAA-, LANDSAT- and the ERS-1 satellite 
was presented in 15 papers, with main emphasis on 
the processing and ee of radar-data as well as 
preparations for the ERS-1. Another important subject 
were the results of applications in botany, hydrology 
and geology. Status reports were given on remote 
poe in a - ao (orig) (Copyrignt (o} 

japanese 1 satellite. c) 
1990 by FIZ. Citation no. 90:081 978)" 
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Snow, Ice, & Permafrost 


104,739 
N90-25408/7/GAR 
(Order as N90-25398/0/GAR, PC A08/MF 


A01) 
Bern Univ. (Switzerland). sre Anarene Inst. 
Snow — Mapping and Snowmeit Runoff Simu- 


M. F. B Sang 90, 9p 

aul 
— Remote Sensing | and the Earth's Environment 
p 


The importance of remotely sensed snow cover data 
in developing a deterministic Snowmelt Runoff Model 
(SMR) is discussed. Methods and problems involved in 
periodic snow cover mapping are presented. Snow- 
melt runoff simulation with the SRM is represented for 
two meteorologically different years. The differences 
occurring in the simulated runoff due to snow cover 
imputs based on different remote sensing systems are 
discussed. Hardware and software aspects for oper- 
ational snow cover mapping and runoff simulation/ 
forecasting are discussed. 


104,740 
N90-26739/4/GAR PC A06/MF A01 
Lunar and Planetary Inst., Houston, TX. 

ofa Workshop on Antarctic Meteor- 
ite Strandin 


Surfaces. 
W. A. Ca , and |. M. Whillans. 3 Aug 90, 110p 
NAS 1.26:186575, LPI-TR-90-03, NASA-CR-186575 
Contract NASW-4066 
Sponsored in Part by NSF. Workshop Held at Pitts- 
burgh, PA, 13-15 Jul. 1988. 


The discovery of large numbers of meteorites on the 
Antarctic Ice Sheet is one of the most exciting devel- 
opments in polar science in recent years. The meteor- 
ites are found on areas of ice called stranding sur- 
faces. Because of the sudden availability of hundreds, 
and then thousands, of new meteorite specimens at 
these sites, the significance of the discovery of mete- 
orite stranding surfaces in Antarctica had an immedi- 
ate and —— impact on planetary science, but 
there is also in this discovery an enormous, largely un- 
realized potential to glaciology for records of climatic 
and ice sheet changes. The glaciological interest de- 
rives from the antiquity of the ice in meteorite stranding 
surfaces. This exposed ice covers a wee of ages, 
— ly between zero and more than 000 years. 

he Workshop on Antarctic Meteorite Stranding Sur- 
faces was convened to explore this potential and to 
devise a course of action that could be recommended 
to granting agencies. The ie sandy sr ecognized three 

prime functions of meteorite str: surfaces. They 
provide (1) A proxy record of cima ably prone (.e., a 
long record of climatic change is probal preserved i in 
the exposed ice stratigraphy); (2) A pron recorel of ice 
volume change; and (3) A source of unique nonterres- 
trial material. 


104,741 
N90-27159/4/GAR 
(Order as N90-27140/4/GAR, PC — 
2 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
ications of ISES for Snow, ice, and Sea State. 
. C. Chang, and V. E. Deinore. Jul 90, 8p 
in NASA, Langley Research Center, Earth Sciences 
Requirements for the Information Sciences Experi- 
ment System p 189-196. 


There will be six facility instruments on the NASA 
NPOP-1 and NPOP-2 and additional instruments on 
the Japanese and European satellites. Also, there are 
the 24 selected NASA instruments that may be flown 
on one of the platforms. Many of these instruments 
can provide data that could be very useful for real-time 
data studies in the snow and ice area. Any one instru- 
ment is not addressed in icular, but emphasis is 
placed on what is potentially possible using the capa- 
bilities of some of these instruments. 


Soil Sciences 


104,742 
DE90016637/GAR 
Lawrence Berkeley Lab., CA. 


PC A04/MF A01 


Further modeling studies of gas movement and 
moisture migration of Yucca Mountain, Nevada. 

Y. W. Tsang, and K. Pruess. May 90, 52p LBL-29127 
Contract ACO03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


In this report we present modeling studies on moisture 
redistribution processes that are mediated by gas- 
phase flow and diffusion. Knowledge of the physical 
processes and parameter sensitivity studies show that 
moisture removal from Yucca Mountain arising from a 
lowered humidity of the soil gas at the land surface is 
controlled by vapor diffusion. Both the presence of re- 
alistic stratigraphy of alternate layers of nonwelded 
and welded units, and the choice of characteristics 
curves, have only minor effects on the magnitude of 
moisture removal, though characteristic curves play a 
dominant role in defining the equilibrium liquid-satura- 
tion profiles of the layered formation. We are therefore 
able to conclude from our calculations that the rate of 
moisture removal from vapor transport has an upper 
limit of about 0.1 mm/yr. Our calculations for strati- 
graphic columns with alternate layers of nonwelded 
and welded units show that order-of-magnitude dis- 
continuities in absolute and relative permeabilities at a 
lithologic contact give rise to artifically large resistance 
to flow if the usual numerical scheme of harmonic 
weighting of absolute permeability and upstream 
weighting of relative permeability is used. We have re- 
solved the numerical difficulty by invoking a physics- 
based intuitive model of a “fuzzy lithologic contact,” 
and employing a complete 100% upstream weighting 
of the effective permeability at all interfaces. 33 refs., 
22 figs., 2 tabs. 


General 


104,743 


DE90514492/GAR PC A01/MF A01 
ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali 
di Base. 

Transceiver optical sensor for instantaneous dis- 
tances measurements with applications to large 
scenes profilometry. 

L. Bartolini, A. D’Amico, M. Ferri De Collibus, G. 
Fornetti, and N. Giordano. 1990, 2p ETDE-IT-90-17, 
CONF-9004238-1 

International symposium on remote sensing of envi- 
ronment (23rd), Bangkok (Thailand), 18 Apr 1990, 
Paper Presented at the 23rd international symposium 
on remote sensing of environment (Bangkok, 18-25 
Apr 1990). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Short communication 


104,744 


N90-25932/6/GAR PC A04/MF A01 
European Space Agency, Paris (France). 

Second Meeting of the Space Agency Forum on 
the International Space Year (SAFISY). 

R. Sliwa. cMar 90, 85p ESA-SP-1115, ISBN-92-9092- 
032-7 

Meeting Held in Frascati, Italy, 2-3 May 1989. 


The talks and papers presented at the second meeting 
of the International Space Year (ISY) are presented. 
Projects planned for the ISY by the space agencies of 
the different countries represented are described. The 
perspective of developing countries on the ISY is dis- 
cussed. The proposals endorsed at the meeting in- 
clude plans for extensive collaboration on such sub- 
jects as: space data for global change, global informa- 
tion system tests and global change outreach. The 
need for professional training in the methods and ap- 
plications of remote sensing and natural resources de- 
velopment is stressed. 
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NAVIGATION, 
GUIDANCE, & 
CONTROL 


Navigation & Guidance System 
Components 


Pest 104505/GAR PC A04/MF A04 
‘ederal Geodetic Control Committee, Washington, 

be. Instrument Subcommittee. 

Test and Demonstration of GPS Satellite Survey 

Systems. 

L. D. Hothem. Jun 90, 67p FGCC-IS-90-1 

See also PB91-104513. 


Contents: 
mmary report on testing and demonstration of 
714100 GPS Navigator satellite survey system 
and associated processing software; 

Summary report on test and demonstration of 
Trimble 4000S satellite survey system and 
associated processing software; 

Report on test and demonstration of ISTAC 
SERIES GPS Positioner Model 2002 satellite 
survey system and associated processing 
software; 

Summary report on test and demonstration of 
Trimble 4000SX satellite survey system and 
associated processing software; 

Report on test and demonstration of WM101 GPS 
satellite survey system and associated 
processing software; 

Report on test and demonstration of Motorola 
Mini-Ranger Golden Eagie GPS Geodetic 
System and associated processing software; 

Report on test and demonstration of SERCEL 
Model NR52 GPS satellite — system and 
associated processing softwar: 

Report on test and semanieeten of Ashtech L- 
XII GPS satellite survey system and 
associated processing software; 

Report on test and demonstration of Norstar 
1000 GPS satellite survey system and 
associated processing software; 

Report on test and demonstration of Trimble 
4000ST GPS Field Surveyor and associated 
processing software. 


104,746 

PB$1-104513/GAR PC A03/MF A03 
Federal Geodetic Control Committee, Washington, 
DC. Instrument Subcommittee. 

Test and Demonstration of bese Ser rregenny 
(L1/L2) GPS Satellite pot bo or 

L. D. Hothem. Jun 90, 36p FGC! 1$-90.2 

See also PB91-104505. 


Contents: 

Report on test and demonstration of MINI- 
MAC(TM) Model 2816, 1816, and 1616 GPS 
ports ed Systems and associated processing 
software: 

monet on test and demonstration of Trimble 

SST GPS Surveyor and associated 
craaebine software; 

Report on test and demonstration of Ashtech LD- 
XII GPS satellite survey system and 
associated processing software. 


104,747 

TIB/B90-81824/GAR PC E09 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 

und Raumfahrt e.V., ee od Sabin 5 F.R.). 

batman ay Mo erhaitens und 
der Uebertragungsfunktion des La- 


Sorureioehe 1342. (investigation of the dynamic 
behaviour ai uency response of the laser 
gyro GG 1342). 


H. Niederstrasser. 1990, 92p Rept no. DLR-FB-90-22 
In German. With 28 figs., 7 tabs., 24 refs. 


The dynamic behaviour of a laser gyro under angular 
vibrations and constant angular rates on a single-axis 
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test table is investigated. The simultaneous applicabil- 
ee ie ee 
is demonstrated. The gyro 
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Navigation Systems 


104,748 


N90-27449/9/GAR 
(Order as N90-27438/2/GAR, PC eeu +-4 
01 


Aerospace Corp., Los Angeles, CA. 
Po Tactical 


M. P. Ananda, and J. E. Clark. cMay 90, 9p 
In AGARD, Tactical Applications of Space Systems 9 
p. 


The Global Positioning System (GPS) is an all weather 
global navigation satellite — deployed the 
United States Department of Defense primarily for 
peng ae ee ae for the United Slates 
mi lorces. major objective o' 

Gps is to provide highly accurate positioning capability 

to tactical weapon platforms. The GPS will fore amor 4 
have 21 to 24 operational satellites continuously trans- 
mitting navigation signals to users around the globe. 
Possibilities of using GPS to disseminate critical infor- 
mation in time of conflict to tactical forces are investi- 
gated. This bs tad of information distribution can be ac- 
complished yey gape nt vehicle hardware modi- 
fications on the GPS vehicles by the use of 
spare bits in the navigation page A cont ena With 
minimum changes on next generation 
GPS Block 2R space vehicles, a continuous communi- 
cation channel can be made available. Various system 
engineering issues and ications related to the 
communication capability of GPS are provided. 


104,749 


N90-25536/5/GAR 
(Order as N90-25503/5/GAR, PC ear v4 


Pittsburgh Univ., PA. Dept. of Information Science. 
Pa og of Two Neural Network Schemes for 


P. Munro. Mar 90, 6p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on on Space Operations Automation 
and Robotics (Soar 1989) p 305-310. 


Neural networks have been applied to tasks in several 
areas of artificial intelligence, including vision, speech, 
and language. Relatively little work has been done in 
the area of problem solving. Two approaches to path- 
finding are presented, both using neural network tech- 
niques. Both techniques require a training period. 
Training under the back propagation (BPL) oe 
was accomplished by presenting representations 
current position, goal position po on sane yom pat 
priate actions as output. The Aebbian/interactive acti- 
vation (HIA) method uses the Hebbian rule to associ- 
ate points that are nearby. A petted eager de 
activating a representation of the goal in the network 
and processing until the current position is activated 
above some threshold level. BPL, using back-propaga- 
tion learning, failed to learn, except in a very trivial 
fashion, that is —E to table lookup techniques. 
HIA, performed much better, and ge nee of 
fewer weights. In drawing a comparison, it is important 
to note that back —— techniques depend criti- 

of representation used, and can 
be sensitive to parameters in the simulations; hence 
the BPL technique may yet yield strong results. 


104,752 


Fusion Devices (Thermonuclear) 
ee 


NUCLEAR SCIENCE & 
TECHNOLOGY 


Fusion Devices (Thermonuciear) 


104,750 


DE90014778/GAR 

Oak Ridge National Lab., TN. 
Reaction rate distributions and related data in the 
FNS Phase Ii experiments. Comparison of meas- 
ured and calculated data. 

R. T. Santoro, R. G. Alsmiller, and J. M. Barnes. Jul 

90, 29p ORNL/TM-11481 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 


PC A03/MF A01 


ing 
te Carlo code MORSE _ ENDF/B-V transport 
and reaction cross-sections. Favorable comparisons 
between the nep and calculated results a 
been achieved for the (sup 27)Al(n,(alpha)), 
58)Ni(n,p), (sup yo ae 2n), and (sup Ts 7aun2N 
reactions. Calculated (sup 58)Ni(n,2n) and (sup 
bod pre a gerne reactions did not agree with meas- 
ured values within 10--40%. For the Ni reaction the dif- 
ferences may be due to poor data in the ORACT files 
pres edgy ney mtg ap ome byt dae 
known quantities of hydrogen ric xy used to coat 
the Li(sub 2)CO(sub 3) blocks peat oe A test assem- 
bly walls. The calculated tritium breeding in the Li(sub 
2)O agreed with experimental values within (plus 
foup FLL 10% for (sup 6)Li and (plus minus) 15--20% for 
sup 


104,751 

DE90015421/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

yg nn ce cost assessment for ITER. 
J. M. Beeston, G. R. Longhurst, and T. Parsonage. 
Jun 90, 14p eGe-rapeieo 

Contract ACO7-761D01570 


Sponsored by Department of Energy, Washington, DC. 
pwn of this document are illegible in microfiche 
products. 


A fabrication and cost estimate of three possible 

lium shapes for the International Thermonuclear 
perimental Reactor Maa blanket is presented. The 
fabrication method by hot pressing (HP), cold isostatic 
~~ mae ao (P+ 8). ¢ cold isostatic press- 
oe plus hot isostatic pressing 
(Cc PPS + HIP). aan Seqnens renett ena ws by atomization 
lectrode wil Conventional hot 


pri i ieadaae 
ay - inished shapes can be more expensive than 
production of a net shape by cold isostatic pressing 
and sintering. The three beryllium shapes to be consid- 
ered here and proposed for ITER dhe ow (1) cubic blocks 
(3 to 17 cm on an edge), (2) tubu whe ay Aoi io 50 
mm i.d. by 62 mm o.d. by 8 m long), and (3) spheres 
(1--5 mm dia.). A rough cost estimate of the basic 
shape is presented which which would need to be refined if 
Se eee scan pa are better 
poeta emg (een final cost of 
the beryllium in blanket Pinil depend largely on the 
produce the finished recyc! of 7 mall peo to 
sd prodict, The eparation 

wi be locussed before shape fabrication Mi 0 refs. 6 
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DE90015904/GAR 
Lawrence Berkeley Lab., CA. 
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Fusion Devices (Thermonuclear) 


f handii ic 
Conceptual design of a target ing cryogen 


ae for a laboratory facility. 
. A. Lane, J. Siegwarth, and O. Voth. Jul 89, 17p 


UCRL-101604, CONF-890701-29 

Contract W-7405-ENG-48 

International cryogenic materials conference, Los An- 
geles, CA (USA), 24-28 Jul 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Proposed direct-drive high gain target designs for a 
Laboratory Microfusion Facility (LMF) contain liquid or 
solid DT at 18--23 K. A cryogenic support system is 
necessary during DT filling of a t, tran from 
target fill to the experimental area, final target assem- 
bly, and delivery into the target chamber. Inside the 
chamber, heat loads on the target come from self-gen- 
erated heat of up to 15 mW, plus conductive and radi- 
ant heating from the target chamber walls, beam ports 
and diagnostics of up to 5300 mW for a 10 meter diam- 
eter chamber at room temperature. The cryogenic 
system is required to maintain a cold target for up to 
twelve hours, and to control the target temperature 
within 0.5 K. It must also contain minimal structural ma- 
terial inside the chamber during the high gain experi- 
ment, to minimize creation of damaging shrapnel when 
the fusion target explodes. A cryogenic system is pro- 
posed which is non-retractable, and cools a target 
through helium gas convection. It can be integrated 
with various LMF first wall designs, and with target 
alignment systems. The cryogenic system can be con- 
structed mostly of carbon composites which are not 
activated by neutrons generated from high gain target 
implosions. 


104,753 

DE90015992/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Pewee ag ae of a runaway electron sup- 


. A. Niemer, J. G. Gilligan, C. D. Croessmann, and 
A. C. England. 1990, 12p SAND-90-2018C, CONF- 
900918-1 
Contracts AC04-76DP00789, ACO05-840R21400 
Symposium on fusion basic iran, Abe bs London (UK), 
3-7 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A new runaway electron suppression paddle was de- 
signed with the PTA code package to reduce the run- 
away electron population in the Advanced Toroidal Fa- 
cility (ATF), Oak Ridge National Laboratory. The PTA 
code package is a unique application of PATRAN, the 
Integrated TIGER Series, and ABAQUS for modeling 
high energy electron +" on magnetic fusion com- 
ponents and materials. By its nature, ATF is suscepti- 
ble to runaway electron formation and confinement re- 
sulting in the production of a high level of hard x-rays 
near the machine. Four previous stainless steel pad- 
dies proved effective in reducing the runaway electron 
population; however, electrons above 15 MeV have 
still been observed. Melting and bending were ob- 
served in each of the previous paddies, reducing their 
effectiveness. nee onp bey eae are under way to 
further characterize the runaway electrons in ATF. 
Data from these experiments will provide insight into 
runaway electron damage mechanisms. Proposals for 
the insertion of a new paddle in ATF are being consid- 
ered. These analyses add to the knowledge of run- 
away electron damage and will aid in the design of 
future components to withstand runaway electron dis- 
charges in all magnetic fusion devices, including toka- 
maks. 8 refs., 3 figs., 1 tab. 


104,754 

DE90016123/GAR PC A03/MF A01 
Washington Univ., Seattle. Aerospace and Energetics 
Research Program. 

‘Compact toroid research’. Technical progress 
report, August 1988-August 198: 


9. 
G. C. Viases. 25 Aug 89, 30p DOE/ER/53243-3, 
UWAERP-21 
Contract FG06-87ER53243 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


During the period from August 1988 to August 1989, 
the CSS project has made progress in three areas: 
The Coaxial Slow Source Upgrade CSSU version of 
the device was operated until January of 1989. In the 
Fall of 1988 Langmuir probes were installed to meas- 
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ure the end losses, the Thomson scattering system 
was made more sensitive, and a more detailed scan 
with internal magnetic probes was performed. Since 
then, the CSSU-centered work has concentrated on 
refining the analysis and interpretation of data. The 
CSS device was rebuilt as CSSP in the period Jan-- 
June 1989, and began operation on July 3, 1989. Si- 
multaneously, a new data acquisition and processin 
system based on a Vax 3200 workstation and MD 
and IDL software was developed. The COAX 2 code 
was significant improved by the treatment of hydrogen 
ionization, including the radiative loss terms, and the 
inclusion of a more consistent transport and impurity 
radiation package. The improved code was used both 
to interpret the results of the CSSU experiments, and 
to predict performance for the CSSP and CSS2 de- 
vices. Details of these three areas of progress are 
given in the following sections. 


104,755 

DES0016343/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Overview of copper irradiation P ‘ograms. 

F. A. Garner, M. L. Hamilton, H. R. Brager, K. R. 
Anderson, and J. F. Stubbins. May 90, 12p PNL-SA- 
17897, CONF-9005247-2 

Contract AC06-76RL01830 

International conference on radiation material science, 
Alushta (USSR), 22-25 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A review is presented of an ongoing series of irradia- 
tion a on copper alloys being conducted in 
the FFTF reactor. These experiments are designed to 
explore the potential use of copper and copper alloys 
for high heat flux applications in fusion power devices. 
pt summary of early significant results is also present- 


104,756 

DE90016344/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Isotopic tailoring and other techniques used to 
study helium effects in austenitic alloys. 

F. A. Garner, M. L. Hamilton, J. F. Stubbins, N. 
Sekimura, and H. Kawanishi. 1990, 12p PNL-SA- 
17896, CONF-9005247-3 

Contract ACO6-76RL01830 

International conference on radiation material science, 
Alushta (USSR), 22-25 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A review is presented of the early results of several 
related studies designed to explore in simple Fe-Cr-Ni 
alloys the influence of helium/dpa ratio in competition 
with other important material and environmental varia- 
bles at 330--600(degree)C. While helium at fusion-rele- 
vant levels influences the details of the microstructure 
somewhat, the resultant changes in macroscopic 
‘operties such as swelling and tensile behavior are 
relatively small. However, when greater-than-fusion 
levels of helium are generated, an extensive refine- 
ment of microstructure occurs, leading to depression 
of swelling at lower temperatures and increased 
— at all temperatures studied. 23 refs., 10 
igs. 


104,757 

DE90016358/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Unusual tensile and fracture behavior of pure 
at high levels of neutron-induced swelling. 

K. R. Anderson, J. F. Stubbins, and F. A. Garner. Apr 

90, 20p PNL-SA-17548, CONF-900623-13 

Contract ACO6-76RL01830 

Symposium on effects of radiation on materials (15th), 

Nashville, TN (USA), 17-21 Jun 1990. Sponsored by 

Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The most common measures of ductility are uniform 
and total elongation and reduction of area. Pure 
copper in the unirradiated state exhibits large amounts 
of both measures of ductility along with a serpentine 
glide fracture morphology. After irradiation at 411-- 
414(degree)C with fast neutrons to 34 or 50 displace- 
ments per atom (dpa), the tensile and fracture behav- 
ior change greatly. Significant uniform elongation is re- 
tained but reduction of area is very small. Such a 
unilateral shift between macroscopic measures of duc- 


tility is unusual. The fracture surface is also unusual 
and reflects not only the influence of the large swelling 
levels attained during irradiation but also the distribu- 
tion of swelling near grain boundaries. The unique frac- 
ture mode in highly voided copper appears to enhance 
susceptibility to crack propagation and sudden failure 
without Tes even though the material exhibits a 


significant level of uniform elongation prior to failure. 
12 refs., 8 figs. 

104,758 

DE90016359/GAR PC A03/MF A01 


Battelle Pacific Northwest Labs., Richland, WA. 
Radiation-induced microstructural development 
and microchemical changes in Fe-Cr-Mn-Ni solute- 
bearing alloys. 

H. Takahashi, S. Ohnuki, and F. Garner. Jun 90, 15p 
PNL-SA-18229 

Contract ACO6-76RL01830 

Symposium on effects of radiation on materials (15th), 
Nashville, TN (USA), 17-21 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The density changes measured in three Fe--Cr--Mn--Ni 
solute-bearing austenitic alloys irradiated in FFTF- 
MOTA indicate that nickel additions do not decrease 
swelling as had been anticipated, but actually increase 
swelling initially. These data were confirmed by mi- 
croscopy examination but are contrary to the behavior 
observed during electron irradiation of these same 
alloys. Nickel and commercially relevant solute addi- 
tions also appear to suppress the formation of ferrite 
and sigma phases, which were observed in solute-free 
Fe--Cr--Mn ternary alloys irradiated in the same experi- 
ment. 8 refs., 11 figs. 


104,759 

DE90016360/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Effect of helium on microstructural evolution in 
austenitic steels as determined by spectral tailor- 
ing experiments. 

N. Sekimura, F. A. Garner, and R. D. Griffin. Jun 90, 
14p PNL-SA-17804, CONF-900623-15 

Contract ACO6-76RL01830 

Symposium on effects of radiation on materials (15th), 
Nashville, TN (USA), 17-21 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Fe-15Cr-XNi alloys irradiated at both low (0.66 to 1.2) 
and very _ (27 to 58) helium/dpa levels exhibit sig- 
nificantly different levels of strengthening due to an un- 
precedented refinement of cavity microstructure at the 
very high helium levels. When compounded with the 
nickel dependence of helium generation, the cavity 
distribution for some irradiation conditions and alloy 
compositions can be driven below the critical radius for 
bubble to void conversion, leading to a delay in swell- 
ing. 9 refs., 6 figs., 1 tab. 


104,760 
DE90016439/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

KrF laser path to high gain ICF laboratory microfu- 
sion facility. . 

D. B. Harris, J. A. Sullivan, J. F. Figueiro, D. C. 
Cartwright, and T. E. McDonald. 1990, 6p LA-UR-90- 
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(16th), London (UK), 
partment of Energy, 


The krypton-fluoride laser has many desirable features 
for inertial confinement fusion. Because it is a gas 
laser capable of operation with high efficiency, it is the 
only known laser candidate capable of meeting the 
driver requirements for inertial fusion onan pro- 
duction. Los Alamos National Laboratory defined 
a pene plan to develop KrF lasers for IFE produc- 
tion. This plan develops the KrF laser and demon- 
strates the target performance in Hh py facilities. 
A 100-kJ Laser Target Test Facility (LTTF) is proposed 
as the next step, to be followed by a 3 to 10-MJ Labo- 
ratory Microfusion Facility (LMF). The LTTF will re- 
solve many target physics issues and accurately 
define the driver en required for the LMF. It is also 
proposed that the technology development for IFE, 
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such as the high-efficiency, high-reliability, repetitively 

pulsed driver, the reactor, mass production of targets, 

and the mechanism of injecting targets be developed 

. parallel with the single-pulse facilities. 11 refs., 4 
igs. 
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nisms to 1-meter diameter Nova turning mirrors. 
G. Edwards, J. Campbell, R. Wolfe, and E. Lindsey. 
Aug 90, 14p UCRL-101768 
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A major concern in the operation of the LLNL 120 kJ 
Nova laser system is damage to the nominal |-meter 
diameter mirrors (i.e. HR coatings). The damage ap- 
pears to originate from microscopic defects that vary in 
size up to approximately 30 (mu)m in diameter. These 
defects produce damage sites up to 250 (mu)m and, in 
some cases, covering 20% or more of the mirror sur- 
face. Defects due to particulates that are in or under 
the coating are highly unlikely due to the fact that coat- 
ing thickness is only 5 (mu)m thick and particles up to 
30 (mu)m would produce surface roughness that could 
be easily detected. Consequently, the defects must be 
plate-like (i.e. “2-D”) in nature. A by-product of the 
damage is a haze left on the surface of the mirror. This 
haze is analyzed and shown to be blown-off particles 
¢ bt row 2)/SiO(sub 2) coating material. The particle 

ncn nels toate suggests nucleation from a vapor phase 
which implies localized heating in the coating to tem- 
peratures on the order of 3000(degree)K. Some possi- 
: whys mechanisms are also explored. 10 refs. 8 

igs., 2 
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Sane and HYLIFE ICF reactor concept revi- 
ions. 

J. H. Pitts, R. O. Bangerter, D. D. Ho, R. W. Moir, 

and M. Tabak. 17 Aug 90, 7p UCRL-JC-103337, 

CONF-900918-2 
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Symposium on fusion technology (16th), London (UK), 
= 1990. Sponsored by Department of Energy, 


Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We incorporated heavy-ion drivers in the Cascade and 
HYLIFE concepts, which ailow efficient energy cou- 
pling to fusion targets with the restricted illumination 
geometries present. We eliminated vaporization of 
granular blanket material and destructive shock waves 
in Cascade by including a solid-lithium x-ray and debris 
shield around each target. We changed to Flibe rather 
than lithium in the HYLIFE jet array to eliminate poten- 
= fire ~ganas We updated the designs. 5 refs., 3 
igs., 1 tab. 
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Current prediction of the ICF = curve, its uncer- 
tainties, and implications for ICF strategy. 

W. C. Mead, B. Bezzerides, S. V. Coggeshall, M. 
Cray, and H. N. Fisher. 1990, 9p LA-UR-90-2715, 
CONF-901025-4 
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We present our gain predictions for indirect-drive ICF 

ts, based on current target physics knowledge. In 
order to understand the uncertainties involved in pre- 
dicting the performance of future ICF targets, we have 
constructed a simple model that contains a few basic 
features of target operation and estimates the possible 
effects of other complex target processes via simple 
parametrizations. We evaluate the scalings and uncer- 
tainties in the model parameters using current data, 
detailed calculations, and estimates of some of the un- 
derlying target physics processes. We present Monte- 
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Carlo calculations with this model showing the propa- 
gation of the estimated uncertainties to the “‘near-igni- 
tion” and “high-gain” — We estimate the 

bility of success as a function of required target gain 
and available driver energy, and illustrate using some 
current facility-planning scenarios. We discuss the role 
of potential future experiments in constraining current- 
ly-uncertain theoretical models. 
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Cracking, craters, spotty damage (discoloration), and 
missing chunks of material have been observed on 
limiters and along the midplane of tokamak inner walls. 
This damage is assumed to be due to runaway elec- 
tron discharges. These runaway electrons have been 
predicted to ry in energy from a few MeV to several 
hundred MeV. The energy density from the runaway 
electron discharges ranges from 10 to 500 rs Paper 
2) over pulse lengths cf 5 to 50 msec. The PTA code 

package is a unique application of PATRAN, the Inte- 
grated TIGER Series. and ABAQUS for modeli high 
energy electron impact on tokamak first wall and limit- 
er materials. The PTA code a: mete provides a three- 
dimensional, time it, computational code 
package which pt re e deposition, tempera- 
ture rise, and damage on relevant fusion materials 
from runaway electrons. in this benchmark study, 
three experiments were modeled to validate the PTA 
code package. The first and third experiment simulat- 
ed runaway electrons scattering through a plasma 
facing surface (graphite) into an internal structure 
(copper), and the second experiment tested the ther- 
mal and structural response from high energy electron 
impact on different fusion relevant materials. The PTA 
calculations compared favorably with the experimental 
results. In particular, the PTA models identified gap 
conductance, thermal contact, x-ray generation in ma- 
terials, and the placement of high stopping power ma- 
terials as key factors in the design of plasma facing 
components that are resistant to runaway electron 
damage. 13 refs., 40 figs., 3 tabs. 
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Infrared video thermograms of a portion of the surface 
of graphite limiters in Textor were taken during several 
disruptions. Estimates of the deposition power density 
were made by comparison of the observed tempera- 
ture histories with those calculated from a numerical 
thermal conduction model. It was found that the heat 
flux, at the observed locations, often occurred in sharp 
submillisecond bursts, the magnitudes of which were 
much larger than the heat flux density averaged over 
the whole disruption. 5 refs., 4 figs. 
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A four-strap fast-wave current drive (FWCD) antenna 
array operating in the ion cyclotron ra ny of frequen- 
cies has been constructed at the Oak Ridge National 
Laboratory for use in proof-of-principle experiments on 
the Dill-D tokamak. The DIll-D facility was selected for 
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the experiments because the electron tempera- 
tures achievable with 2 MW of EG at 60 GHz and the 


the vacuum 

should allow sufficiently high current drive 

for a proof-of principle demonstration. LS peng 
sists of four end-fed poloidal loop antennas 11 cm 
Sn ee The array will be 
powered by a single 2-MW rf generator. The array can 
for current diive experiments af 80 MHz. S 

for current drive experiments at 60 M 


90(degree) phasing Sion pang a ag een 
is der on the mutual . The ant 


shots. Subsequent its will employ a configu- 
ration which See 


which is independent of the mutual —- Al 
rithms have been developed for operation either 
phase or amplitude stability. 
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M. J. Gi , B. E. Argo, L. R. Baylor, S. K. Combs, 


and D. T. Fehling. 1 
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Advanced plasma fueling systems for magnetic — 


range by either pneumatic (lig ee 
cal (centrifugal force) techniques. ORNL has recently 
provided a centrifugal pellet injector for the Tore Supra 
tokamak and a new, simplified, eight-shot pneumatic 
injector for the Advanced Toroidal Facility stellarator at 
ORNL. Hundreds of tritium and DT pellets were accel- 
erated at the Tritium Systems Test Assembly facility at 
Los Alamos in 1988--89. These experiments, done in a 
single-shot pipe-gun system, demonstrated the feasi- 
bility of forming and accelerating tritium pellets at low 
(sup 3)He levels. A new, tritium-compatible extruder 
mechanism is being designed for lenguneuies DT ap- 
plications. Two-stage light-gas guns and electron 
beam rocket accelerators for speeds of the order of 2-- 
10 mn are also under development. Recently, a re- 

ing, two-stage fo apt gun accelerated 10 surro- 
= oan at a 1-Hz repetition rate to speeds in the 
range of 2--3 km/s; and the electron beam rocket ac- 
celerator completed initial feasibility and scaling ex- 
periments. ORNL has also developed conceptual de- 
signs of advanced plasma fueling systems for the 
Compact Ignition Tokamak and the International Ther- 
monuclear Experimental Reactor. 
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We report on initial experiments to investigate coupling 
of the four-stage HELIA linear induction accelerator to 
a uniformly insulated applied-B ion diode in planar ex- 
traction geometry. Extraction of an annular ion beam 
along the diode axis for ion transport and focusing ex- 
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periments requires that HELIA operate in positive (re- 
verse) polarity, where each of the four cathode voltage 
— sections contributes a group of electrons of 

and canonical angular momentum to 
pre flow in a magnetically insulated transmission 
line (MITL). We show that a number of requirements 
must be met for efficient production of a uniform high 
intensity ion beam. An appropriate insulating magnetic 
field geometry is needed to provide uniform insulation 
of the anode ion emitting surface and reduce direct 
electron losses from the cathode MITL region to the 
anode. A flat diode impedance profile with Z(sub D) 
<Z(sub SELF-LIMITED) is required for efficient MITL 
power coupling to the diode. Even when the MITL is 
efficiently insulated upstream of the diode, we observe 
that some flow electrons are lost directly to the anode 
along flux lines of the diode insulating magnetic field. 
These losses slightly reduce overall ion coupling effi- 
ciency compared to ion diodes with more conventional 
MITL power flow, but may also aid in the very rapid 
turn-on of dielectric flashover ion sources on this 
diode. In these experiments, we achieved ion coupling 
efficiencies I(sub |ON)/I(sub TOT) of 60--70% at peak 
ion power and ion generation efficiencies (sub ION)/ 
I(sub DIODE) of 80--90% at peak ion power under opti- 
mum conditions. These ion efficiencies, if maintained 
on higher power extraction diodes, would be adequate 
for inertial confinement fusion applications includin : 
light ion driver module for the proposed Laboratory 
crofusion Facility. 
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A precise prediction of the plasma contour is important 
in the design of new tokamaks, as well as in the defini- 
tion of the operational scenarios of existing machines, 
where not only plasma boundary features such as 
= ation, triangularity, etc., are important, but also 
tailed contour of the boundary in the region of 
the X-point or plasma limiter interaction. In order to ful- 
fill the above requisites, a code has been developed, 
using the toroidal multipolar moment method, which 
solves the plasma equilibrium problem for both fixed 
and free boundaries. The resulting vacuum flux func- 
tion is then fitted with a set of poloidal coil current 
valves. This gives the best poloidal coil current distri- 
bution (with respect to the magnetic energy, for in- 
stance) needed for a given plasma equilibrium. The 
effect of materials with different values of magnetic 
permeability has not yet been includes. Examples are 
given for the X-point and limiter configuration in some 
machines, e.g., JET, FTU, IGNITOR and ET. 
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A search for neutron emission was performed on deu- 
terated palladium, loaded by gas infusion and subject- 
ed to a wide range of thermodynamic transformations 
and also to some mechanical stresses. No neutrons 
were observed above and emission rate of about three 
neutrons per second per gram of metal. 
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Progress rept. 
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The sensitivity of a family of high gain inertial confine- 
ment fusion (ICF) targets to implosion nonuniformities 
is studied by means of 2-D numerical simulations. The 
effect of single wavelength, low mode number pertur- 
bations of the ne § pressure is considered. It is 
shown that the ratio of the 2-D target yield to the 
yield obtained in the spherically symmetric case is a 
function of the perturbation parameters, as well as of 
po spark convergence ratio and of the 1-D ignition 

mame. of the target. The scaling of Q with mode 
number and amplitude is derived; it is also shown that 
tolerable levels 7 nonuniformities depend critically on 
the 1-D ignition margin. 
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Materials Studies for Magnetic Fusion Energy Ap- 
Or ven at Low Temperatures-Xill. 
R. L. Tobler, and R. P. Reed. Sep 90, 382p NISTIR- 


3944 
See also PB90-157553. Sponsored by Department of 
Energy, Washington, DC. e of Fusion Energy. 


The report contains the results of research to deter- 
mine the properties of materials that may be used in 
cryogenic structures for the superconducting magnets 
of fusion energy power plants and prototypes. Its pur- 
pose is to facilitate design and development. The pro- 
gram was developed jointly by the staffs of the Nation- 
al Institute of Standards and Technology (NIST) and 
the Office of Fusion Energy of the Department of 
by D y (DOE); it is managed by NIST and sponsored 

E. Research is conducted at NIST and at other 
pe eer through cooperative agreements with 
NIST. Research results for 1989-90 are presented in 
technical papers under four headings that reflect the 
main program areas: Structural Alloys, Welding, Test 
Standards, and Technology Transfer. Objectives and 
research highlights are summarized in the introduction 
to each program area. 
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We describe the characteristics and features and dem- 
onstrate the performance of a new code (FRAM) for 
determining the isotopic composition of plutonium 
using gamma-ray spectroscopy. This versatile code 
can measure an extremely wide range of isotopic com- 
positions and is extremely easy to tailor to specialized 
measurement conditions. Measurement precision, ac- 
curacy, and throughput are significantly improved over 
previous Los Alamos National Laboratory (LANL) 
codes. 13 refs., 2 figs., 4 tabs. 
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We describe the development of the first all-organic, 
opitcally clear, radioluminescent (RL) light. Although 


gas-phase RL lights have been known for many years, 
a number of advantages accrue to solid state devices. 
These include greater ruggedness and ease of bright- 
ness scale-up. In our systems, tritium is covalently 
bound to an organic getter, which is dissolved in an 
organic monomer, along with appropriate scintillating 
dyes. The entire system cures by monomer polymeri- 
zation due to the radiation field, resulting in a clear, 
glowing solid plastic block. We outline here the —— 
considerations employed in producing these materials. 
12 refs., 1 fig. 
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A variety of materials irradiation facilities exist in the 
High Flux Isotope Reactor (HFIR) and are planned for 
the Advanced Neutron Source (ANS) reactor. In 1986 
the HFIR Irradiation Facilities Improvement (HIFI) 
project began modifications to the HFIR which now 
permit the operation of two instrumented capsules in 
the target region and eight capsules of 46-mm OD in 
the RB region. Thus, it is now possible to orm in- 
strumented irradiation experiments in the highest con- 
tinuous flux of thermal neutrons available in the west- 
ern world. The new RB facilities are now large enough 
to permit neutron spectral tailoring of experiments and 
the modified method of access to these facilities 
permit rotation of experiments thereby reducing 
fluence gradients in specimens. A summary of charac- 
teristics of irradiation facilities in HFIR is presented. 
The ANS is being designed to provide the highest ther- 
mal neutron flux for beam facilities in the world. Addi- 
tional design goals include providing materials irradia- 
tion and transplutonium isotope production facilities as 
good, or better than, HFIR. The reference conceptual 
core design consists of two annular fuel elements po- 
sitioned one above the other instead of concentrically 
as in the HFIR. A variety of materials irradiation facili- 
ties with unprecedented fluxes are being incorporated 
into the design of the ANS. These will include fast neu- 
tron irradiation facilities in the central hole of the upper 
fuel element, epithermal facilities surrounding the 
lower fuel element, and thermal facilities in the reflec- 
tor tank. A summary of characteristics of irradiation fa- 
= presently planned for the ANS is presented. 2 
tabs. 
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This report contains the abstracts for 55 presentations 
— at the fourteenth annual Actinide Separations 
inference. (JDL) 
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The design of an Advanced Ceramic Fabric (ACF) 
thermal management device for use in both interplan- 
etary and near-earth space must consider several im- 
portant aspects of the environment. First, the radiation 
field at various locations is dominated by a proton 
component which deposits its energy on the surface of 
the device. Second, the ACF materials, as well as 
pressure liner materials, must also be compatible with 
the working fluids selected for the system. Third, the 
fluid dynamics and heat transfer characteristics of this 
device should be ai itely characterized. With the 
proper consideration of materials and operating condi- 
tions, the Bubble Membrane Radiator (BMR) may be 
utilized for several advanced space missions. 17 refs. 


104,778 
N90-26873/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
piv og Power Systems for Lunar and Mars Explo- 
ra 
R. J. Sovie, and J. M. Bozek. 1990, 12p NAS 
1.15:103168, E-5540, NASA-TM-103168 
Proposed for Presentation at the 41ST International 
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Initial studies of a variety of mission scenarios for the 
new Space Exploration Initiative, and the technologies 
necessary to enable or significantly enhance them, 
have identified the development of advanced space 
exe» systems whether solar, chemical or nuclear to 

of prime importance. Lightweight, compact, reliable 
power systems for planetary rovers and a variety of 
surface vehicles, utility surface power, and power for 
advanced propulsion systems have been identified as 
critical needs for these missions. These mission sce- 
narios, the concomitant power system requirements, 
and power system options considered are discussed. 
The significant potential benefits of nuclear power are 
identified for meeting the power needs of the above 
applications. 


Nuclear Explosions & Devices 


104,779 

DE$0015903/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

aaa ion phenomenology in jointed rocks: New 
in: its. 

. E. Heuze, T. R. Butkovich, O. R. Walton, and D. 
M. Maddix. Jul 90, 14p UCRL-JC-104541, CONF- 
9010172-2 
Contract W-7405-ENG-48 
Shock and vibration symposium (61st), Pasadena, CA 
(USA), 16-18 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This article deals with the effects of high-explosive and 
nuclear explosions in rock masses. We first highlight 
the strong influence of geological discontinuities, such 
as joints and faults, on ground motion characteristics. 
Then, we briefly introduce the Discrete Element 
method, as a new technique for numerical simulations. 
It is shown to be far superior to continuum-based ap- 
proaches, when dealing with the dynamics of discon- 
tinuous media such as jointed rocks. Finally, we simu- 
late the ground effects from a generic contained nucle- 
ar explosion, which bears some similarity to the 
SHOAL event in granite. This calculation is intended to 
emphasize the influence of the near-source geology 
on the distribution of energy, and on the motion at vari- 
ous azimuths in the medium. 17 refs., 10 figs. 
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Touchstone was the name assigned to the series of 
underground nuclear experiments conducted at the 
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Nevada Test Site (NTS) from October 1, 1987 through 
September 30, 1988. This report includes those ex- 
periments publicly announced. Remote radiation 
measurements were taken during and after each nu- 
pave e) iment by a telemetry system. Radiation Pro- 
echnicians (RPT) portable radiation de- 
tection instruments reentry routes into 
ind zeros before other planned entries were made. 
intinuous surveillance was provided while personnel 
were in radiation areas, and appropriate precautions 
were taken to protect persons from unnecessary expo- 
sure to radiation and toxic gases. Protective clothi 
and equipment were issued as needed. Complete radi- 
creed — and industrial te coverage were 
Toad vor drilling and mi operations. Te- 
eed portable radiation detector measure- 
ments are listed. Detection instrumentation used is de- 
-— and specific operational procedures are de- 


104,781 

DE90016662/GAR PC A03/MF AO1 
a and G Mound Applied Technologies, Miamisburg, 
Technology Update-90. 

P. A. Fitzharris. Jul 90, 28p MLM-3640 

a AC04-88DP43495 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
——- Original copy available until stock is exhaust- 


This periodical reviews various research programs and 
their accomplishments at EGG Mound Laboratories. 
Topics covered in this issue are: Mound Awarded Role 
in Product A ince; Atmospheric Releases As- 
sessed in Real Time; Robot Performs Plasma Spray- 
ing; Workers Protected from Radioactive Materials; 
Surface Chemistry Affects Pyrotechnic Ignition; and 
ro Materials Replaced. 9 refs., 24 figs., 1 tab. 
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This manual describes the design features, perform- 
ance, and operating characteristics of a new 55-gal- 
drum neutron coincidence counter. The counter 

six shielded banks of (sup 3)He tubes and a motor- 
driven door with built-in safety interlocks. The new 
design has a good detection efficiency of 15%, moder- 
ate die-away time, and an efficiency profile flat to 
within 5 to 10%. The detectability limit is low enough to 
allow waste segregation at the 100 n Ci/g limit, and the 
fast Amptek electronics allow counting at rates up to 
1.3 million counts/s. 2 refs., 14 figs., 6 tabs. 
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wa ts Plant criticality alarm detectors. 

R. E. Miles. 1990, 52p RFP-4435, CONF-9008132-1 
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DOE criticality alarm workshop, Los Alamos, NM 

(USA), 14-16 Aug 1990. Sponsored by Department of 

Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The Criticality Alarm Detectors currently in use at the 
Rocky Flats plant consists of various types. One of 
these is a Tennelec Model (number sign) CAM 500 
Surface Barrier Detector with a 490 square millimeter 
surface area. This document discusses the develop- 
ment of compliance specifications for Rocky Flats 
Plant criticality alarm detectors. 21 figs., 11 tabs. 
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Comparison of the fork —- PYTHON spent-fuel 


0 ee a J. Capsie, and J. Romeyer- 
Dherbey. Jul 90, 77p LA-11867-MS 
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of Energy, Washi , DC. 
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Instruments to measure radiation from 


qocet ond giieety sate) Ot, ban Sot 
designs, but are nevertheless sufficiently similar to 
compare and correlate. Small capsules of (sup 252 
and (sup 137)Cs were placed in a fuel pin and moved 
through a 17 (times) 17 array of pins. oy ssiing ihe 
pas agi! peta Foy ete med « - 
mine the total mnpereme of Oe 
plete assemblies. The measurements show the 
tive contributions to the detectors’ 

trons and oe rays from different pin 
measurements 


10 refs., 53 figs., 14 tabs 
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Contract ACO5-760R 
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Leak-rating of large equipment at Portsmouth, such as 
33-size cells, requires 


33-size cell by this method took about and 
Oe ee eee. 
quiring the header was delayed. The Chemical Tech- 

Department constructed a mobile leak-rate 


erators to leak-rate cells. It can detect and rate a mildly 

leaking cell in as little as five minutes. A leak-rate of 

less than 0.001 psi/hr can be accurately measured in 

Ps pemas aos This paper describes that system. 3 
Ss. 


104,786 


DE90016555/GAR PC A03/MF A01 

Battelle aoa Northwest Labs., Richland, WA. 

Mu = a mass spectrometer 
for high transmi efficiency. 

J. J. Stoffel, and H. J. Laue. Jun 90, 25p PNL-SA- 

17711, CONF-9006241-5 

Contract nn my 

ASMS conference on mass spectrometry and allied 

= (38th), sone AZ (USA), 4-8 Jun 1990. Spon- 

nt of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The design of multiple-sector isotope-ratio mass spec- 
trometers has been investigated for the purpose of im- 
Pion aun ion transmission efficiency while maintaining 

ndance sensitivity. Various magnet geome- 
tries with normal and non-normal field boundaries 
were examined. The most favorable geometry found 
for tandem 90(degree)- deflection we has 
boundaries 17(degree) off-normal and drift lengths 1.4 
times the radius of deflection. The ion beam is ren- 
dered parallel in the vertical plane at the focus of the 
first magnet and is brought to a stigmatic focus by the 
second magnet. This geometry provides a 16% in- 
crease in mass resolution over normal geometry and 
gives 100% transmission without the need for interme- 
diate focusing lenses. Complete transmission is also 
maintained with the addition of a cylindrical electric 
sector as a third stage for greater abundance sensitivi- 
ty. 13 refs., 14 figs., 2 tabs. 
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The EGS4 Code System has been coupled with the 
SLAC Unified Graphics System in such a manner as to 
a means for displaying showers on UGS77- 
eS This is most easily accompli ished 
by attaching one tee HOW- 
GHA 19 wasting E64 U and oe eee 
a ly Or a post-processor code ca 
EGS4PL. SHOWGRAF my be used to create shower 
displays directly on interactive IBM 5080 color display 
devices, three-dimensional rotations, wane. 
lations, a features, J ge yor weenely. 
particle types and energies jor and/or inten: 
Chemativety, SHOWGRAF the used to record a 
two-dimensional shower in a device- 
ics file. The EGS4PL post-proces- 
sor may then be used to convert this file into device- 
graphics code for any UGS77-supported 
device. Options exist within EGS4PL that allow for two- 
dimensional translations and zoom, for creating line 
structure to indicate particle types and energies, and 
for + oe display com particles by type. All of this is 
facilita “ye! poe ol \.B... command processor 
EGSAPL EXEC toge' tions (5080 and 
PDEV) with the aed EGSAIN XEC routine for 
running EGS4 interactively under VM/SP. 6 refs. 
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Correlation monitor material developed to meet the 
needs of the IAEA (international Atomic Energy Asso- 
ciation) coordinated research program for optimizing 
reactor pressure vessel surveillance programs and 
their analysis is described. The material is intended to 
serve as a reference within the IAEA for future vessel 
surveillance programs throughout the world. The re- 
sults of an extensive evaluation of the material in the 
as-received condition are nted. The mechanical 
properties measured at different temperatures include 
Charpy V notch and instrumented precracked Charpy 
data. Elastic-plastic fracture toughness is studied. 
Specimen size and geometry are varied in the tests. 
Correlations between different fracture properties are 
evaluated and discussed 
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den Einsatz als in-line-Geraet in Wiederaufarbei- 
tungsaniagen. (Development of fiber optics meas- 
nor coon lea sc in re- 


processing plants). 

J. Doehler, H. Sontag, A. Kutz, K.H. Walker, and J. 
Wiedmann. May 89, 

Contract BMFT KWA 1606 

in German. 


The development on in line a. equipment for 
optical spectroscopy, the place of measure- 
snare lo connected ven optioal Shves to the fight source 
and the photometric measuring unit, is the object of 
this pr . In the first phase, based on the work of the 
Karlsruhe Nuclear Research Centre, basic investiga- 
tions are carried out on fibre optics measuring proc- 
esses for use in a coponcaaains plant. cence for 
fibre to determine the 
uranium and owe ga in their value stages and for the 
fibre optics laser fluorescence spectroscopy to deter- 
mine the uranium are built up and tested in the labora- 
- boon) (Copyright (c) 1990 by FIZ. Citation no. 
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The mechanical properties of a coring from the bottom 
of the MOSAIK KfK cask were determined as a func- 
tion of through wall position for the 21 cm thick section. 
The elastic moduli were determined from ultrasonic ve- 
locity measurements. The standard tensile properties 
were determined as a function of strain rate at 
ae Sa The Charpy impact behavior was 


sured a function of ‘oupeeiee from 
(minus)1 00 to Pls) 01a )C. The fracture tough- 
ness was determined for static and elevated load- 


ing rates (at (minus)29(degree)C). In addition to these 

mechanical , the variation in microstructure 
n with position i in the coring is reported. 
The mechanical properties le the essential infor- 
mation for the stress analysis modeling of the behavior 
of the cask during a drop test which will be conducted 
to simulate a very severe accident condition. The re- 
sults from the elevated loading rate fracture toughness 
tests are used to t the severity of the flaws that 
should be introd! into the cask for the sequential 
series of drops which are scheduled to begin in March 
1990. 24 refs., 16 figs., 6 tabs. 
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rades. 
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The High Flux Isotope Reactor (HFIR), an experimen- 
tal reactor located at the Oak Ridge National Laborato- 
Bon (ORNL) and operated for the US Department of 

by Martin Marietta het Systems, was shut 
dour in Micteraver 1986 after the discovery of unex- 

ied neutron embrittlement of the reactor — 
reactor was restarted in April, 1989, followin “ 

extensive review by DOE and ORNL of the HFIR 
design, safety, operation, maintenance and manage- 
ment, and the implementation of several upgrades to 
HFIR safety-related hardware, analyses, documents 
and procedures. This included establishing new oper- 
ating conditions to provide added margin against pres- 
sure vessel failure, as well as the addition, or upgrad- 
ing, of specific safety-related hardware. This paper 
summarizes the status of some of the follow-on (post- 
restart) activities which are currently in progress, and 
which will result in a comprehensive set of safety anal- 
yses and documentation for the HFIR, comparable 
with current practice in commercial nuclear power 
plants. 8 refs. 
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The purpose of this paper is to collect and present cur- 
rent knowledge relevant to the protection offered by 
sheltering against exposure to plutonium particles re- 
leased to the atmosphere during accidents. For those 
many contaminants for which effects are linear with 





the airborne concentration, it is convenient ~~ define a 
Dose DRF 


Reduction Factor (ORF). In the past, the 

has been defined as the ratio of the radiological dose 
that may be incurred within the shelter to that in the 
outdoors. As such, it includes the dose through shine 
from plumes aloft and from material on the 
surface. For this paper, which is concerned only with 
the inhalation pathway, the DRF is the ratio of the time- 
integrated concentration inside the shelter to that out- 
doors. It is important to note that the range over which 
effects are linear with concentration may be limited for 
many contaminants. Examples are when concentra- 
tions produce effects that are irreversible, or when 
concentrations are below effects threshold levels. 71 
refs., 4 figs., 8 tabs 
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The success of probabilistic risk assessment (PRA) 
has led to numerous improvements to the safety of 
commercial nuclear power plants. Those very suc- 
cesses, however, have led to situation where the 
events that PRAs have traditionally modeled are ex- 
tremely rare. As a result, current PRAs have the poten- 
tial to be misleading because events previously con- 
sidered to be dgee or one and, thus, not included in 
the scope of the analyses may now be dominant. This 
paper provides an assessment of the current status of 
accident sequence analysis methods and identifies 
ot sang limitations that should be addressed in future 
studies. 
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The EURACOS installation (Enriched URAnium COn- 
verter Source) consists of a circular fission source of 
80 cm diameter placed in an irradiation chamber of a 
150x150 square centimeter cross section and 400 cm 
length. The source is made of a U-Al alloy with 90% 
enriched U235. Within the framework of studies on 
deep penetration of neutrons in shielding materials, 
the propagation of fission neutrons in large iron and 
sodium benchmarks was measured using sulphur, 
indium and gold activation detectors. The pro) pee — 
was also lated by the Monte Carlo code MCNP in 
conjuction with a surface-splitting procedure devel- 

by A. Dubi. Nuclear point-cross-section data 
were taken either from ENDF/B4 or from JEF1. Agree- 
ment of calculations with measurments was os 
good. The analysis evidenced that in the high energy 
range, which is of dominant importance in shielding 
calculations, one can trust the existing cross-section 
libraries, as well as the deep-penetration calculational 
methods applied. In the lower energy range, where 
non negligible discrepancies showed up, improve- 
ments to cross section libraries are necessary. 
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ENEA contribution a the ENEA-CRP international 
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International conference on radiation shielding (7th), 
Bournemouth (UK), 12-16 Sep 1988, Paper presented 
at the 7th international conference on radiation shield- 
ing (Bournemouth, 12-16 Sep 1988). 
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This paper decribes the employed and 
discusses the results obtained so far by the ENEA del- 
ple Go ae es a ete ape fe 
parison of codes shielding analysis of spent 
Cornmport fegke, elif underway. © 
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The directory contains a Report of oe ne 
Packages (Volume 1), Certificates of Complianc 
(Volume 2), and a Report of NRC Approved Quality 


ing ip aceken de must be in with 

173.471 pad 10 CFR Part 71, as 
applicable. In omens Be the Pap on: —ronre of Section 
71.12, it is the respor the licensees to insure 
themselves that ae “y AL, of the current ap- 
proval and conduct their transportation activities in ac- 
cordance with an NRC approved quality assurance 


program. 
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Office of Nuclear Material Safety and on 


pas Certificates of Compliance for Radio- 
active Materials Corthonten of Compii- 
ance (Revision 13). 
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Also available from Supt. of Docs. See also NUREG- 
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The directory contains a Report of NRC Approved 
Packages (Volume 1), Certificates of Compliance 
(Volume 2), and a Report of NRC Approved Quality 
Assurance atte for Radioactive Materials Pack- 
ages (Volume 3). The purpose of the directory is to 
make available a ——— —— omen on on 

rance Programs lackagings which 
every Pasay pees & by the U.S. Nuclear Regulatory 
Commission. Shipments of radioactive material utiliz- 
ing these packagings must be in accordance with the 
provisions of 49 CFR 173.471 and 10 CFR Part 71, as 
applicable. In nes a A requirements of Section 
71.12, it is the responsibility of the licensees to insure 
themselves that they have a copy of the current ap- 
proval and conduct their transportation activities in ac- 
cordance with an NRC approved quality assurance 
program. 
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The directory contains a Report of NRC Approved 
Packages “(volume 1), Certificates of Compliance 
oo 2), and a Report of NRC Quality 

Assurance ams for Radioactive Materials Pack- 
ages (Volume 3). The purpose of the directory is to 
make available a convenient source of information on 
Quali Assurance Programs and Packagings which 
have a oved by the U.S. Nuclear Regulatory 
Commission teed of radioactive material utiliz- 
ing these packagings must be in accordance with the 
provisions of 49 CFR 173.471 and 10 CFR Part 71, as 
applicable. In penn Bing requirements of Section 
71.12, it is the responsibility of the licensees to insure 
themselves that they have a copy of the current ap- 
proval and conduct their transportation activities in ac- 
cordance with an NRC approved quality assurance 
program. 
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sequence the modular HTR). 
H.G. Scheibel. Jul 8 wu 89, 4p Rept? no. BF-R-40.039-2.3 
Contract 03 BT/2010 

In German. 


The available data describing the corrosion of the gra- 
phitic fuel elements were analysed in this study of the 
accident scenario of a water ingress into the primary 
circuit of the modular HTR after rupture of a steam 
| a ares Within the scope of an engineering ap- 
proach for assessment of consequences, the extent of 
the graphite corrosion is determined, as well as the 
corresponding radioactivity release from the fuel ele- 
ment, and the dust formation on the fuel element sur- 
face. The study also assessed the dust release from 
the primary circuit in case of a faster pressure release 
five hours after onset of accident, via an open failure of 
a safety valve. The source terms for the released aero- 
sol mass and dust-borne activity show values that are 
by orders of magnitude higher than those obtained by 
previous analyses, which to some part relied on con- 
servative assumptions due to the meager database 
available (about 45 Kg of dust of the size 2-5 mue m 

and dust-borne Cs-137 activities of 1.6.10 (10) Ba). 
The conclusion drawn is that this type of accident in- 
volves a considerable hazardous potential. (orig.). 
(Copyright (o) 1990 by FIZ. Citation no. 90;081883.) 
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E. Gidarakos, H. Holzbauer, and J. Thiel. Sep 89, 
92p Rept no. BF-R-40.039-2.4 
In German. 


Accidents in the modular HTR can lead to leakage of 
the primary circuit and complete release of the cooling 
agent from the reactor pressure vessel into the con- 
tainment building. This process involves release of the 
radioactive fission iodine which distributes in the con- 
tainment building and may thus be released to the en- 
vironment. The work reported here investigates the fis- 
sion product retention potentials of the containment 
structures for three representative incident scenarios. 
lodine transport and deposition in the containment 
building are calculated with regard to the different local 
fluidic and thermohydraulic conditions. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081884. dea} 
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an accidental atmosphere 
ee Poss, and K. Fischer. Sep 89, 65p Rept no. BF-R- 
40.039-2.6 
Contract 03 BT/2010 
In German. 


A filter for accident management in a modular HTR has 

to stand peak flow loads of about 10 (6) m (3) /h over 
several seconds. The study in hand r theoretical 
and materials investigations with a metal fibre filter de- 
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The aqueous wastes from the page recovery 
pat hae ager. vse Game 2 
xide precipitation to remove 
tallic elements. The wer shadge elone dose ant mest 
the Waste Isolation Pilot Plant --- Waste Acceptance 
Criteria (WIPP-WAC) prohibiting the presence of free 


liquids. In the operation a Portland cement/ 
diatomite mixture is added to the waste container to 
absorb free | The TRU waste forms 


i | presently 
produced at RFP, with the absorbants, meet the crite- 
ria established by the WIPP-WAC. Bench scale micro- 
wave vitrification tests and pilot scale tests using TRU 
radioactive waste has begun. 
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The Process Experimental — hye (PREPP) is an 
incineration system designed t process 
ae transuranic (TRU) waste pH TRU contaminat- 
ed low-level waste. The TRU isot composition is 
that of weapons grade eo ee (Pu) which necessi- 
tates that criticality prevention measures by incorpo- 
rated into the design and operation. Criticality 
safety in the PREPP process is assured through the 
utilization of mass and moderation control in conjunc- 
tion with favorable vessel geometries. The subject of 
this paper concerns the Pu mass holdup instrumenta- 
tion system which is an integral part of the inprocess 
mass control strategy. Plant vessels and components 
= real-time mass holdup measurements were 
based on their evaluated potential for achiev- 
ing ety alee Pe see eae ae 
ene eee Sar ee 8 ee If 
the parameters requisite to a criticality occurrence 
could not cP be achieved under credible plant 
conditions, the particular location only required period- 
ic portable holdup monitoring. Based on these analy- 
ses five real-time holdup i 
identified for criticality assurance purposes. An addi- 
tonal realtime insrument i partof the system but 
serves primarily in the capacity of providing operation- 
al support data. 1 fig. (ERA citation 15:034128) 
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The Plutonium Finishing Plant is located on. the Han- 
ford Site in the southeast section of Washington State. 
It has been in operation since 1949. The mission of the 
plant is to produce plutonium metal and related prod- 
ucts for the US Department of Energy defense pro- 
grams. Solid transuranic, low-level, and mixed wastes 
are generated at the plant, the radioactive contami- 
nants in the waste being primarily alpha emitting. This 
paper discusses present waste-handling methods at 
the plant and recent changes that were made to im- 
prove waste characterization. 2 refs. 
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Integral Monitored Retrievable Storage (MRS) Fa- 
cility conceptual design report. Volume 4, Book 7, 
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Sep 85, 378p DOE/RL/10436-T2-Vol.4-Bk.7, MRS- 
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This document, Volume 4 Book 7, contains mechani- 
cal process calculation information for a Monitored Re- 
trievable storage (MRS) facility. (KJD) (ERA citation 
15:038586) 
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The “Design Criteria Waste Isolation Pilot Plant (WIPP) 
Revised Mission Concept-liA, WIPP-DOE-71, Revision 
4,” requires that underground facilities and equipment 
be designed to provide for a determination to affect 
retrieval of all contact-handied (CH) waste stored for a 
period of up to five years after initial emplacement. The 
design is also required to account for a period of five to 
ten years for accomplishing the full retrieval. The De- 
partment of Energy (DOE) is committed to retrieve all 
waste emplaced during the Test Phase if conditions so 
warrant. This retrieval plan describes the processes, 
administrative controls and procedures, and organiza- 
tional responsibilities that will be implemented to 
ensure protection of human health and the environ- 
ment during removal of emplaced transuranic (TRU) 
waste/mixed waste, if the DOE decides that the WIPP 
facility cannot meet the requirements of 40 Code of 
Federal Regulations Part 191 and the Resource Con- 
servation and Recovery Act. 27 refs., 10 figs. 
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The Brookhaven National Laboratory (BNL) Waste 
Materials and Environment Modeling (WMEM) Pro- 
gram has been assigned the task of helping the DOE 
formulate and certify analytical tools needed to sup- 
port and/or strengthen the Waste Package Licensing 
strategy. One objective of the WMEM program is to 
perform qualitative and quantitative analyses of proc- 
esses related to the internal waste package environ- 
ment, e.g., temperature, radiolysis effects, presence of 
moisture, etc. The primary objective of this report is to 
present the findings of a literature review of work perti- 
nent to predicting intact waste package internal tem- 
peratures under spent fuel isolation conditions. There- 
fore, it is assumed that a repository scale thermal anal- 
ysis has been conducted and the exterior temperature 
of the waste package is known. Thus, the problem re- 
duces to one determined by the waste package and its 
properties. Secondary objectives of this report are to 
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identify key parameters and methodologies for per- 
forming the thermal analysis within intact waste con- 
tainers, and identify sources of uncertainty in these 
calculations. 37 refs., 6 figs., 2 tabs. 
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The Western New York Nuclear Services Center re- 
processed nuclear fuel for five years until operations 
were terminated in 1972. Underground tanks at the 
site contain high-level waste (HLW) generated during 
the reprocessing operations. Based on original agree- 
ments, the state of New York has assumed responsi- 
bility for the wastes and the site. The Department of 
wine bo is assisting New York State, through the 
West Valley Demonstration Project (WVDP), in proc- 
a solidifying the HLW. The site contractor for 
the DP is West Valley Nuclear Services Co., Inc. 
(WVNS). The Pacific Northwest Laboratory (PNL), 
through the West Valley Support Project, has been 
supporting WVNS and DOE in establishing vitrification 
and waste processing technology and capability at the 
West Valley Site. The specific objective of the West 
Valley Support Project during FY 1989 were to com- 
plete designs of remote equipment, assist in charac- 
terizing the WVNS feed, sampling, ceramic melter and 
off-gas systems, provide chemical analysis of the ra- 
dioactive wastes and testing of future processes with 
actual radioactive wastes, provide testing and model- 
ing studies of the reference WV waste product, and 
conduct special studies, such as evaluating corrosion 
of the waste tanks and supporting operation of the su- 
pernatant treatment system. 13 refs., 13 figs., 5 tabs. 


104,809 

DE90014853/GAR PC A06/MF A01 
Sandia National Labs., Albuquerque, NM. 

Thermal and mechanical codes first benchmark 
exercise: Part 1, Thermal analysis. Yucca Mountain 
Project. 

L. S. Costin, and S. J. Bauer. Jun 90, 114p SAND- 
88-1221 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
er, Original copy available until stock is exhaust- 


Thermal and mechanical models for intact and jointed 
rock mass behavior are being developed, verified, and 
validated at Sandia National Laboratories for the 
Yucca Mountain Project. Benchmarking is an essential 
part of this effort and is the primary tool used to dem- 
onstrate verification of engineering software used to 
solve thermomechanical problems. This report pre- 
sents the results of the first phase of the first thermo- 
mechanical benchmark exercise. In the first phase of 
this exercise, three finite element codes for nonlinear 
heat conduction and one coupled thermoelastic 
boundary element code were used to solve the ther- 
mal portion of the benchmark problem. The codes 
used by the participants in this study were DOT, 
COYOTE, SPECTROM-41, and HEFF. The problem 
solved by each code was a two-dimensional idealiza- 
tion of a series of drifts whose dimensions approxi- 
mate those of the underground layout in the conceptu- 
al design of a prospective repository for high-level ra- 
or waste at Yucca Mountain. 20 refs., 50 figs., 3 
tabs. 
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Pacific Northwest Laboratory (PNL) and Westinghouse 
Hanford Company (Westinghouse Hanford) are col- 
laborating on a field study of the effects of gravel ad- 
mixtures on plant growth and soil water storage in pro- 


tective barriers. Protective barriers are engineered 
earthern covers designed to prevent water, plants, and 
animals from contacting buried waste and transporting 
contaminants to groundwater or the land surface. 
Some of the proposed igns include gravel admix- 
tures or gravel mulches on the barrier surface to con- 
trol soil loss by wind and runoff. The purpose of this 
study is to measure, in a field setting, the influence of 
surface gravel additions on soil water storage and 
plant cover. The study plots are located northwest of 
the Yakima Gate in the McGee Ranch old field. Here 
we report the status of work completed in FY 1989 on 
the creation of a data a system, a test of 
water application uniformity, field calibration of neutron 
moisture gages, and an analysis of the response of 
plants to various combinations of gravel admixtures 
and increased rainfall. 23 refs., 11 figs., 6 tabs. 
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This Single-Shell Tank Systems Technical Support 
Program Plan (TSPP) provides documentation of the 
required technology, resources, equipment, program 
funding, and plans for closure of the six single-shell 
tank (SST) operable units (OU). The SST OUs com- 
prise treatment, storage, and disposal units (wastes, 
tanks, and soil contaminated by leaks) and past prac- 
tice units (ancillary units and soil contaminated by 
spills). A systems engineering approach is being used 
as a management tool to assist in reaching a final dis- 
posal decision for the SST OUs. The systems ap- 
proach is a structured process to define and solve a 
problem. It is useful for large programs that involve 
multiple scientific and engineering disciplines and 
span long time periods. The systems approach en- 
sures that development activities are conducted in an 
integrated, efficient, thorough, logical, defensible, au- 
ditable, and verifiable manner. It will allow the US De- 
partment of Energy to meet Hanford Federal Facility 
Agreement and Consent Order milestones and devel- 
op the technology required for the supplemental envi- 
ronmental impact statement for SST waste. 19 refs., 
41 figs., 46 tabs. 
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The Plutonium Finishing Plant Remediation Project 
was initiated in 1988 to formalize, dedicate, and sepa- 
rately fund ongoing maintenance and safety programs 
for remedial action on ductwork and service piping at 
the Plutonium Finishing Plant (PFP). Specific near- 
term remedial actions include removal or replacement 
of selected ventilation ductwork and process vacuum 
piping with associated plutonium recovery operations. 
Other activities include enhanced monitoring of select- 
ed ventilation ductwork, process vacuum piping, filter 
rooms and characterization of plutonium residues on 
interior surfaces of the exhaust stack manifold down- 
stream of final high-efficiency particulate air (HEPA) fil- 
tration. This report serves as an introduction to the 
Building 234-52 portion of the Remediation Project 
and provides a current status on characterization ac- 
tivities pertaining to plutonium residues on interior sur- 
faces of the exhaust stack manifold. 1 tab. 
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An understanding of the mechanical and hydraulic 
properties of fractures has become increasingly impor- 

tant in various problems, particularly those involving 
underground waste isolation and production from frac- 
tured oil reservoirs. A typical fracture consists of as- 
perity regions where the two rock surfaces are in con- 
tact, surrounded by regions where the two surfaces 
are separated by an re that may vary from point 
to point. When fluid through such a fracture, it 
not only must flow around the contact areas, but also 
has a tendency to preferentially flow through the chan- 
nels with the largest apertures, since hydraulic con- 
ductance is locally proportional to the aperture cubed. 
The permeability therefore depends on the amount of 
contact area, the spatial distribution of the contact 
areas, as well as the aperture. All of these parameters 
are, functions of the stress to which the fracture is sub- 
jected. The two of my analysis using a bound- 
ary element techniques are to compute separately the 
tortuosity and the stiffness induced by the contact area 
and to compute hydromechanical coupling between 
stress, stiffness, and hydraulic conductivity of frac- 
tures. For the hydromechanical coupling, | start by 
generating fractures with random aperture distribu- 
tions, and which have a certain of statistical correlation 
between the aperture at different locations. | deter- 
mine the relationship between normal stress, average 
aperture, joint stiffness, and permeability. These simu- 
lations should provide insight into the coupled hydro- 
mechanical behavior of fractures. If realistic aperture 
distributions can be found, this procedure could be 
used to predict permeability and stiffness. 40 refs., 70 
figs., 21 tabs. 
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An Infiltration Evaluation Methodology (IEM) was de- 
veloped for the US Nuclear Regulatory Commission 
(NRC) by Pacific Northwest Laboratory (PNL) to pro- 
vide a consistent, well formulated approach for evalu- 
ating drainage through engineered covers at low-level 
radioactive waste (LLW) sites. The methodology is de- 
signed to help evaluate the ability of proposed waste 
site covers to minimize drainage for LLW site license 


applications and for sites associated with the Uranium . 


Mill Tailings Remedial Action (UMTRA) program. The 
objective of this methodol is to estimate the drain- 
— through an engineered burial site cover system. 
The drainage estimate can be used as an input to a 
broader performance assessment methodology cur- 
rently under development by the NRC. The methodolo- 
gy is designed to simulate, at the field scale, significant 
actors and hydrologic conditions which determine or 
influence estimates of infiltration, long-term moisture 
content profiles, and drainage from engineered covers 
and barriers. The IEM devel under this study ac- 
knowledges the uncertainty inherent in soil properties 
and quantifies the influence of such uncertainty on the 
estimates of drainage in engineered cover systems at 
waste disposal sites. 6 refs., 1 fig. 
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either at reactors or at a centralized storage site. 
Allocation of this stora: requirement across the utili- 
ty-DOE interface, and resulting implications for re- 


phar ae  h  i p 9 ° Bios. 1 tab. 
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Planning for future waste storage and transport is be- 
coming an increasingly important task. There is a con- 
tinual growth in regulatory requirements relating to 
waste management activities such as storage and 
transport. In addition, increasing demand for these 
services accentuates the need for proper poneing, 10 to 
ensure that needed services can be obtained when 

time comes. At Pacific Northwest Laboratory PND, 
we have been involved in a variety of efforts to develop 
improved mechanisms to support planning for waste 
management needs, including waste storage and 
a This paper discusses one of these areas. 1 
ig., 1 tab. 
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This paper is a preliminary overview of a study with the 
primary objective of establishing a set of acceptance 
selection criteria and corresponding spent fuel charac- 
teristics to be i rated as a component of require- 
ments for the Federal Waste Management System 
(FWMS). A number of alternative acceptance alloca- 
tions and selection rules were analyzed to determine 
the ational sensitivity of each element of the 
FWMS to the resultant spent fuel characteristics. Pre- 
liminary recommendations of the study include three 
different sets of selection rules to be included in the 
FWMS design basis. 2 refs., 4 figs., 4 tabs. 
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basis will be used for fee calculations to ensure recov- 
flows 


tive cash flows are expenses 3 
transportation, treatment, and disposal of the wastes 
and for evaluation, and admin- 


negative cash flows each year. The methodol- 
ogy calculates fees that will recovery all pr ex- 
penses taking into account cost inflation. 3 refs., 1 tab. 
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The chronological development of methodology for 
estimating the cost of nuclear reactor power station 
decommissionii is traced from the mid-1970s 


comparison 

differences between the estimates are due largely to 
differing assumptions regarding the size of the utility 
and operating contractor overhead staffs. It is conclud- 
ed that the two methods provide estimates 
on a range of manageable costs, and pr: reasona- 
ble bases for the utility rate adjustments necessary to 
pay for future decommissioning costs. 6 refs. 
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Technically and economically viable treatment meth- 
ods that are amenable to remote operation and that 


produce waste forms with acceptable properties are 
needed for treating Greater-Than-Class C low-level 
waste (GTCC LLW). Processes under consideration 


ing waste characteristics and waste form disposal cri- 
teria are discussed in this paper. The bulk of GTCC 
LLW is activated and contaminated metals, but other 
identified materials are combustible trash, i fil- 
ters, sl , and ion exchange resins. Me Is for 
treating GTCC LLW are being evaluated to assure that 
the treated waste form will meet storage and disposal 
requirements as set forth by regulatory agencies. Ap- 
propriate treatment can improve waste form 
quality and save on disposal costs by minimizing 
volume. Over the next several years, the US Depart- 
ment of Energy, through its National Low-Level waste 
Management program, plans to perform bench- and 
pilot-scale tests on various treatment technologies. 
Radioactive demonstrations will then be conducted 
where appropriate in preparation for building a treat- 
ment facility. The purpose of this paper is to describe 
the treatment technologies under consideration in this 
effort. Factors influencing the selection, including 
waste characteristics and waste form disposal criteria 
are also discussed. 9 refs., 2 tabs. 
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Viable methods for packaging greater-than-class C 
(GTCC) low-level wastes and for transporting those 
wastes from the waste generator sites or from an east- 
ern interim storage site to the Yucca Mountain reposi- 
tory site have been identified and evaluated. Estimated 
costs for packaging and transporting the population of 
GTCC wastes expected to be accumulated through 
the year 2040 have been developed for three waste 
volume scenarios, for two preferred packaging meth- 
ods for activated metals from reactor operations and 
from reactor decommissioning, and for two packaging 
density assumptions for the activated metals from re- 
actor decommissioning. 7 refs. 7 tabs. 
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Lawrence Berkeley Laboratory (LBL) is contracted by 
the US Department of Energy to provide an auxiliary 
modeling effort for the Stripa Project. Within this effort, 
we are making calculations of inflow to the Simulated 
Drift Experiment (SDE), i.e. inflow to six parallel, close- 
ly spaced D-holes, using a preliminary set of data col- 
lected in five other holes, the N- and W-holes during 
Stages 1 and 2 of the Site Characterization and Valida- 
tion (SCV) project. Our approach has been to focus on 
the fracture zones rather than the general set of ubiq- 
uitous fractures. Approximately 90% of all the water 
flowing in the rock is flowing in fracture zones which 
are neither uniformly conductive nor are they infinitely 
extensive. Our approach has been to adopt the frac- 
ture zone locations as they have been identified with 
geophysics. We use geologic sense and the original 
geophysical data to add one zone where significant 
water inflow has been observed that can not be ex- 
plained with the other geophysical zones. This report 
covers LBL’s preliminary prediction of flow into the D- 
holes. Care should be taken in interpreting the results 
given in this report. As explained below, the approach 
that LBL has designed for developing a fracture hy- 
drology model requires cross-hole hydrologic data. 
Cross-hole tests are planned for Stage 3 but were un- 
available in Stage 1. As such, we have inferred from 
available data what a cross-hole test might show and 
used this synthetic data to make a preliminary calcula- 
tion of the inflow into the D-holes. Then using all the 
Stage 3 data we will calculate flow into the Validation 
Drift itself. The report mainly demonstrates the use of 


our methodol and the simulated results should be 
considered preliminary. 
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Hydrologic impacts of corrosive gas release from a hy- 
pothetical L/ILW nuclear waste repository at Ober- 
bauenstock are explored by means of numerical simu- 
lation. A schematic two dimensional vertical section 
through the mountain is modeled with the simulator 
TOUGH, which describes two-phase flow of water and 
gas in porous and fractured media. Two reference 
cases are considered which represent the formations 
as a porous and as a fractured-porous (dual permeabil- 
ity) medium, respectively. Both cases predict similar 
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and rather modest pressure increases, from ambient 
10 bars to near 25 bars at the repository level. These 
results are to be considered preliminary because im- 
portant parameters affecting two-phase flow, such as 
relative permeabilities of a fractured medium, are not 
well known at present. 24 refs., 15 figs., 5 tabs. 
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sponse to ic Law 99-240. 

Progress rept. 

Jun 90, 16p DOE/EM-0004P 
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jaa Original copy available until stock is exhaust- 


This response is submitted in response to the Low- 
Level Radioactive Waste Policy Amendments Act of 
1985 (the Act), Public Law 99-240. The report summa- 
rizes expenditures made during the calendar year 
1989 of surcharge rebates from the July 1, 1986, mile- 
stones. Title | of the Act requires the Department of 
Energy (DOE) to administer a Surcharge Escrow Ac- 
count. This account consists of a portion of the sur- 
charge fees paid by generators of low-level radioactive 
waste in nonsited compacts (regional compacts cur- 
rently without —— disposal sites) and non- 
member States (States without disposal sites that are 
not members of compacts) to the three States with op- 
erating disposal facilities (Nevada, South Carolina, and 
Washington) (sited States) for using their disposal fa- 
cilities. In administering the Surcharge Escrow Ac- 
count, the Act requires DOE to: invest the funds in in- 
terest-bearing United States Government securities; 
determine eligibility of rebates of the funds by evaluat- 
ing State and compact progress toward developing 
new disposal sites against milestones set forth in the 
Act; disburse the collected rebates and interest; 
assess compliance of rebate expenditures with the 
limitations prescribed in the Act; and submit a report 
annually to Congress summarizing rebate expendi- 
tures by States and regions. 5 tabs. 


104,825 

DE90016674/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 

Sample compositing strategy for classifying non- 
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A probabilistic strategy for sample compositing is de- 
veloped to minimize the radiometric analyses required 
for classifying non-radioactive waste for transport. 
Such waste must have concentrations of total radioac- 
tivity that are below an acceptance limit of L = 2 nCi/ 
g. A composite of N different samples must have a ra- 
dioactive concentration below L/N to assure that no 
individual sample is unacceptable. Unacceptable sam- 
ples are eventually identified by analyses of succes- 
sive splits composited with N/2, N/4, (hor ellipsis) of 
the original samples. The probable number of such 
analyses is derived using Gaussian distributions for the 
composite concentrations, per invoking the Central 
Limit Theorem. A preliminary compositing strategy, 
based only on the average concentration (mu), uses 

= L/(mu) to yield a minimum fraction of 
(approx)2(mu)/L analyses per total samples. These 
approximations are useful for L/(mu) > 4. Refined 
strategies, based on both the (mu) and (sigma) for the 
concentration distribution, define the optimization 
more precisely. Experimental data from composites of 
880 samples of low-level radiometric waste are con- 
= with the calculated predictions. 11 refs., 4 figs., 

tab. 
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Apr 89, 109p WHC-EP-0125-1 
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Sponsored by Department of Energy, Washington, DC. 
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Westinghouse Hanford Company manages and oper- 
ates the Hanford Sites 200 Area radioactive solid 
waste —— and disposal facilities for the US De- 
partment of Energy-Richland Operations Office under 
contract ACO6-87RL10930. These facilities include ra- 
dioactive solid waste disposal sites and radioactive 
solid waste storage areas. This document summarizes 
the amount of radioactive materials that have been 
buried and stored in the 200 Area radioactive solid 
waste ha and disposal facilities since startup in 


1944 through calendar year 1988. 1 tab. 
104,827 
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Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Implementation plan for Hanford site compliance 
to ~ Order 5820.2, radioactive waste manage- 
men 


1987, 113p DOE/RL-87-15 
Portions of this document are illegible in microfiche 
products. 


The US Department of Energy (DOE) issued Order 
5820.2, Radioactive Waste Management, on February 
6, 1984. The order required that, within 6 months of the 
date of issuance, the Heads of Field Organizations 
prepare and submit an implementation plan containing 
schedules and costs for compliance with the require- 
ments in the order. Thereafter, the status of compli- 
ance was to be reported in the annual waste manage- 
ment plan. The first Implementation Plan for Hanford 
Site Compliance to E Order 5820.2, Radioactive 
Waste Management, was issued in 1984. This docu- 
ment was of sufficient size that the updates in 1985, 
1986, and this 1987 edition were issued as companion 
documents to the annual Hanford Waste Management 
Plan (HWMP). The development of this implementa- 
tion plan required a point-by-point review of DOE 
Order 5820.2 from two perspectives: the compliance 
status of current waste treatment, storage, and han- 
dling practices relative to the requirements of the 
order, and impacts of compliance with the order on 
proposed activities and planning for future waste dis- 
posal operations. Each of the specific requirements of 
DOE Order 5820.2 is analyzed in this plan from these 
perspectives. The two primary contractors having 
waste management responsibilities at Hanford Site 
have stated their intention to implement the require- 
ments for current compliance and, where possible, 
have identified the incremental impacts of the order on 
present plans for final disposal. 38 refs. 
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B. M. Hanlon. Aug 90, 48p WHC-EP-0182-26 
Contract AC06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report is Westinghouse Hanford Company’s offi- 
cial inventory for radioactive waste stored in the 200 
Areas underground tanks at the Hanford Site. Data 
that depict the status of stored radioactive waste and 
tank vessel integrity are contained within the report. 
The intent of the report is to provide data on each of 
the peoy A 177 large underground waste storage 
tanks and 56 smaller catch tanks, and to provide sup- 
plemental information regarding tank surveillance 
anomalies and ongoing investigations. 1 fig., 1 tab. 
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Summary of radioactive solid waste received in 
the 200 Areas during calendar year 1989. 

J. D. Anderson, D. C. McCann, and B. E. Poremba. 
Apr 90, 118p WHC-EP-0125-2 
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Westinghouse Hanford Company manages and oper- 
ates the Hanford Site 200 Area radioactive solid waste 
storage and disposal facilities for the US Department 
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of Hr Mpeg Operations Office under contract 
AC06-87RL10930. These facilities include radioactive 
solid waste di sites and radioactive solid waste 
storage areas. This document summarizes the amount 
of radioactive materials that have been buried and 


a oe 
Unless packaged within the scope of WHC-EP-0063, 
_ waste data is not included in this document. 1 
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D. D. Wodrich. Jun 90, 21p WHC-SA-0937, CONF- 
9006199-2 

Contract ACO6-87RL10930 

United States delegation to the Soviet Union on envi- 
ronmental restoration and waste management confer- 
ence, Moscow (USSR), 15-29 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
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The Hanford Site in south-central Washington State 
has been a major US Government facility for the pro- 
duction of nuclear materials for nuclear weapons and 
research and development since the early 1940s. 
Today, its nuclear material production mission is draw- 
ing to a close, and the major mission is waste manage- 
ment and environmental restoration. This paper de- 
scribes one area of waste management: the storage 
and disposal of the radioactive waste in underground 
tanks. Large ui ound storage tanks have been 
the central waste management facilities at the Hanford 
Site. The liquid radioactive wastes resulting from 
chemically processing nuclear reactor spent fuel to re- 
cover the plutonium and uranium have been neutral- 
ized and sent to these tanks for the past 46 years. 
Liquid wastes from other processes, laboratories, and 
reactor decontamination solutions have also been 
sent to the tanks. Also, the wastes have been concen- 
trated, selected radioisotopes removed, and the differ- 
ent waste types intermingled. This large volume of 
multiple waste , much of it stored in old facilities, 
presents a challenging waste disposal effort. 18 figs. 
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M. R. Morton, and M. A. Mihalic. Aug 90, 15p WHC- 
SA-0880, CONF-9010186-2 
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HAZTECH international 1990 conference, Pittsburgh, 
PA (USA), 2 Oct 1990. a by Department of 
Energy, Washington, DC 
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The Hanford Site covers 560 mi(sup 2) of — 
t is =~ by the US Government 


aged by the U: nt of E: -Richland Geer 
ations Office DO “RL). It is located in the Columbia 
Basin and northwest of the 


of Richland, Washing- 
ton, which lies approximately 5 mi from the southern- 
most portion of the Hanford Site boundary and is the 
nearest a center. In early 1943, the US Army 
Corps of Engineers selected the Hanford Site for the 
production and purification of plutonium. The purpose 
of this report is fourfold: it describes the underground 
storage tanks (UST) at the Hanford Site regulated 
title 40 Code of Federal R — ae 280 pode 
1988a); it defines the com 

ed, underway, or planned by God a ected Hai Hanford ford She 


contractors; it costs of program compliance; 
and it defines -range ley ot to —9 with 40 
CFR 280 after 19 . 5 refs., 1 fig. 
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Westinghouse Hanford Co., Richland, WA. 

—— characterization plan for the Hanford Site 
le-shell tanks. 

W. . Winters, L. Jensen, L. M. Sasaki, R. L. Weiss, 

and J. F. Keller. May 89, 272p WHC-EP-0210 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
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The Waste Characterization Plan for bad Hanford Site 
pe gone Tanks (WCP) describes the initial phase 
a two-phase to characterize 


process . d 

and the wastes are summarized in the WCP. Proce- 

dures for sampling and analyzing the waste for chemi- 
ical, and characteristic 


and development 
pling and antehyele effon are 
to the WCP. 32 refs., 12 figs., 21 tabs. 
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The KE/KW Fuel Encapsulation Task is one of two 
tasks comprising the KE/KW Operations Standardiza- 
tion and Water System Upgrades Prograi 

the ‘am pian. Thomantnbaldintieniote-deiie 
the su task and state how it will be managed. The 
plan includes: a definition of the tasks objectives and 


to accomplish the task; a discussion of the potential 
risks associated with performing the task; and identifi- 
cation of the quality assurance, environmental and 
safety controls to be ied to the task. The task will 
consist of two phases. | includes the perform- 
ance of several tasks required to be completed prior to 
the start of the fuel encapsulation, including: general 
KE basin upgrades; design, procurement, fabrication, 
installation and verification of the KE/KW encapsula- 
tion assemblies; start of the procurement of additional 
— preparation of the KE/KW facilities’ hazard- 

classification letter (HCL), criticality safety evalua- 
tion oe go (CSER), safety analysis report (SAR), oper- 
= safety requirements (OSR) and ie 


ition of ALARA plans; performance of 
Ri reviews by the Safety and Environmen- 
tal Advisory Council (SEAC); and performance of start- 
up reviews by the Readiness Review Board (RRB). 
Phase Il includes encapsulation of the fuel stored in 
3659 open canisters in the KE basin, re-encapsulation 
of the fuel stored in 1806 MK | canisters in the KW 
basin, and preparation of the open and MK | canisters 
for disposal. 
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Immobilization of high-level defense production 
wastes is an WPatest wank step in environmental restora- 
tion. Curren’ best available tech for immo- 
bilization of this waste is by incorporation into borosili- 
cate glass, i.e., vitrification. Three US sites are active in 
the n, construction, or operation of vitrification fa- 
cilities. status, bere ee and quality as- 
surance development for facility was presented 
at the 1989 vee mys Siauees (ASQC 1989). 
the developments since that time. 


eoag aca nm ition Project in northwest- 
ern New York State has demonstrated the technology; 
the Defense Waste Processing Facility at the Savan- 
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pce ayitnnee ane yen oe 
construction is essential 


for operation is the Herdond Waste Vitri- 
fication Plant in Washington State is in initial Detailed 
Design. 5 refs. 
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C. , S. Castelli, and A. Donato. Jan 90, 62p 
ENEA-RT-COMB-89-15, RT/COMB-89-15 

Contribution of ENEA CASACCIA to the Final R 

of the EEC Ri Pan Contract n. Fi1W/0100-B. Pub- 
lished also as SCK/CEN Mol (Belgium) N. R2752 June 


1988. 
U.S. Sales Only. ree ae 
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The contribution of ENEA (Italian Commission for Al- 
ternative Energy Sources) to the Common Market 
R&D Programme on Radioactive Waste, Task 3, con- 
sisted of laboratory interaction tests of the Italian refer- 
ence HLW (high-level radioactive waste) borosilicate 

lass BEL 15 both with Italian and clay media. 


were carried out using inactive and 
simulated glass couples. The leachates were ana- 
lysed in terms of PH and cation composition; the re- 
sults were reported as Mass Loss and Normalized Ele- 
mental Mass Loss. The surface analysis of the cor- 
roded samples were performed using SEM-EDAX and 
EMPA techniques. 
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EUREX. aaveeh, ceanmecnen teens. EX F- 
ees nan geen tests). 
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In this report, the result of experimental tests per- 
formed with real liquid wastes from the reprocessing of 
MTR (materials testing reactors) nuclear fuel is report- 
ed. The aim of the research is to separate the actinides 
and long-life fission from the bulk 
salt matrix of HLW (high-level wastes). Processes 
based on chemical precipitation and/or adsorption 
were studied by taking into account the chemical and 
radiochemical composition of the liquid wastes and 
using the radioactive waste sampled from the tank. 
The results show that decontamination factors of 100, 
tiveny 5000 were obtained for Sr, Cs and Pu respec- 
tively. 
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Behaviour of the italian BEL 15 


glass 
MTR HLW with reference to the dis- 


posal in 

C. Cantale, S. Castelli, A. Donato, and G. Guidi. Dec 
89, 14p ENEA-RT-COMB-89-19, CONF-8908249-1, 
RT/ B-89-19 

9th international clay conference A.|.P.E.A, Strasbourg 
(France), 28 Aug 1989, Paper presented at 9th interna- 
tional clay conference A.I.P.E.A. (Association Interna- 
tionale — etude des argiles). Strasbourg, 28 Aug-2 


Oe Sal Sales Only. Portions of this document are illegible 
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About 84 cubic meters of MTR (Materials Testing Re- 
actors) high level wastes (HLW), generated by the 
Eurex Reprocessing Pilot Plants were stored in stain- 
less steel tanks. A the of these 
wastes, (2.44 Ci/I as beta-gamma and 1.41 E-03 Ci/I 
as alpha), is lower than that of HLW arising from LWR 


January 15,1991 281 








NUCLEAR SCIENCE & TECHNOLOGY 


Radioactive Wastes & Radioactivity 


fuel reprocessing, their alpha content and specific ac- 
tivity necessitate their vitrification directly, or after a se- 
lective separation process of the radioactive isotopes. 
For the direct vitrification of the MTR HWL a borosili- 
cate glass composition, named BEL 15 was selected. 
This paper reports some results from a BEL 15 charac- 
terization study. The study was performed with refer- 
ence to underground disposal in a clay formation. 
MCC-1 static leach tests were carried out using 
three different leaching media at 40 C and 90 C, and at 
two SA/V ratios: 10 and 100 m/sup minus 1/. A labo- 
ratory simulation of direct clay-glass contact was car- 
ried out, using a specially designed set-up, with con- 
tact time up to 4 months. Some preliminary results are 
reported. 
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= after long term storage in pools of Enea’s fa- 
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A. Hall. 89, 36p ETDE-IT-90-22, CONF- 
8908248-1 

IAEA-Befast 2 meeting, Helsinki (Finland), 28 Aug 
1989, Paper presented at IAEA-Befast 2 meeting (Hel- 
sinki, 28 Aug-1 Sep 1989). 

U.S. Sales Only. Paper copy only, copy does not 
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This report outlines the main features of the EUREX 
storage pool, describes the goals of the project, lists 
the facilities installed at the pool to handle the fuel and 
the transport flask and provides significant data rele- 
vant to the three shipments carried out to date. The 
report also includes information on the actual storage 
conditions of the fuel elements at the time of their 
transfer and a comparison with the estimated condi- 
tions. An appendix explains the experimental data and 
the theoretical assumptions used for the appraisal of 
the fuel storage conditions. 
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process development at fuel cycle depart- 

ment of ENEA, Italy. 

R. Vatteroni. Nov 89, 5p ETDE-IT-90-29 

International ceramic science and technology con- 

| ter (1st), Anaheim, CA (USA), 31 Oct - 3 Nov 1989, 
aper presented at the 1st international ceramic sci- 

ence and technology congress (Anaheim, 31 Oct-3 

Nov 1989). 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


This paper examines the feasibility of the use of the 
Sol-Gel technique in the preparation of granular pre- 
cursors of inorganic ion exchangers for processing 
medium activity wastes; SYNCROC (a thermodynami- 
cally stable mixture to reproduce a natural rock struc- 
ture capable of absorbing almost all radionuclides) for 
the immobilisation of highly active wastes; ceramic su- 
perconductors at high critical temperatures. In com- 
Parison with traditional methods for the production of 
ceramics, the Sol-Gel process seems to allow for a 
stricter microstructural control with particular respect 
to the stoichiometry (both on a micro and macro 
scale), to the dimensions of grains and the crystallo- 
graphic structure, in that: the high grade of homogenei- 
ty, also at the molecular level, due to the mixture of the 
initial elements in a liquid phase, gives a well defined 
and reproducible stoichiometry at the end of the proc- 
ess; the high grade of reactivity of the particulate, due 
to its high specific surface, allows for shorter thermal 
cycles; the high grade of homogeneity of the particu- 
late renders unnecessary the processes of grinding 
and mixing during the entire cycle. 
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a Girardi. Jun 89, 4p ETDE-IT-90-40, CONF-890544- 


International conference on radioactive waste man- 
agement (2nd), Brighton (UK), 2-5 May 1989, Paper 
presented at the conference on radioactive waste 
Try (Brighton, 2-5 Jun 1989). 

U.S. Sales Only. P. copy only, copy does not 
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The hot-cell facility, constructed and commissioned at 
the Joint Research Centre of the European Communi- 
ties, Ispra (Italy), will be utilised for research on radio- 
active waste management with emphasis on verifica- 
tion, demonstration and optimization of concepts al- 
ready under study. The facility will produce various 
types of fully active waste in order to verify potentially 
suitable process modes to minimize waste production 
and improve waste quality in function of both effective- 
ness and safety of final disposal. 
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Use of Performance Assessment in Assessing 
Compliance with the Containment Requirements 
in 40 CFR Part 191. 

E. J. Bonano, and K. K. Wahi. Sep 90, 51p SAND- 
90-0127 

Also available from Supt. of Docs. See also NUREG/ 
CR-4510. Prepared in cooperation with GRAM, Inc., 
Albuquerque, NM. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office of Nuclear Mate- 
rial Safety and Safeguards. 


The report summarizes the role of performance as- 
sessment in assessing compliance with the contain- 
ment requirements in 40 CFR Part 191, the Environ- 
mental Protection Agency’s Standard for the disposal 
of spent nuclear fuel, high-level and transuranic radio- 
active wastes. The main purpose of the report is to 
serve as a mechanism for transferring to the Nuclear 
Regulatory Commission (NRC) and its contractors the 

lormance assessment methodologies (PAMs) de- 
veloped by Sandia National Laboratories (SNL) for 
high-level radioactive waste repositories. The report 
starts with a discussion of the requirements in 40 CFR 
Part 191 and focuses on the containment require- 
ments (Section 191.13). It follows with a discussion of 
the role of performance assessment and its use in reg- 
ulatory compliance. The report concludes with a dis- 
cussion of sources of uncertainty, treatment of uncer- 
tainties, and the construction of the complementary 
cumulative distribution function of summed normalized 
total releases to the accessible environment for one or 
more scenarios. Examples are presented of the dem- 
onstration of performance assessment methodologies 
for high-level waste disposal at two hypothetical sites. 
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52p EGG-2597 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research. 


Concrete barriers will be used as intimate parts of sys- 
tems for isolation of low-level radioactive wastes sub- 
sequent to di I. The work reviews mathematical 
models for estimating degradation rate of concrete in 
typical service environments. The considered models 
cover sulfate attack, reinforcement corrosion, calcium 
hydroxide leaching, carbonation, freeze/thaw, and 
cracking. Additionally, fluid flow, mass transport, and 
geochemical properties of concrete are briefly re- 
viewed. Included example calculations illustrate the 
types of predictions expected of the modeis. 
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Also available from Supt. of Docs. See also NUREG/ 
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ar Regulatory Commission, Washington, DC. Office of 
Nuclear Regulatory Research, and Department of 
Energy, Washington, DC. 


The Low-Level Waste Data Base Development- 
EPICOR-II Resin/Liner Investigation Program funded 
by the U.S. Nuclear Regulatory Commission is investi- 
gating chemical and physical conditions for ory ion 
exchai resins contained in several EPICOR-II pre- 
filters. Those prefilters were used during cleanup of 
contaminated water from the Three Mile Island Nucle- 


ar Power Station after the March, 1979 accident. The 
work was performed by EG&G Idaho, Inc. at the Idaho 
a peg Laboratory. This is the final report of this 
task and summarizes results and analyses of three 
samplings of ion exchange resins from prefilters PF-8 
and -20. Results are compared with baseline data from 
tests performed on unirradiated resins supplied by 
Epicor, Inc. to determine the extent of degradation due 
to the high internal radiation dose received by the or- 
ganic resins. 


104,844 

NUREG-0837-V 10-N2/GAR PC A11/MF A11 

a Regulatory Commission, King of Prussia, PA. 
ion |. 

NRC TLD Direct Radiation Monitoring Network. 

Progress Report, April-June 1990. 

Quarterly rept. 

R. Struckmeyer, and N. McNamara. Sep 90, 227 

Also available from Supt. of Docs. See also NUREG- 

0837-V10-N1. 


The report provides the status and results of the NRC 
Thermoluminescent Dosimeter (TLD) Direct Radiation 
—— Network. It presents the radiation levels 
measured in the vicinity of NRC licensed facilities 
throughout the country for the second quarter of 1990. 
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Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Material Safety and Safeguards. 
Guidance on the Application of Quality Assurance 
for Characterizing a Low-Level Radioactive Waste 
Disposal Site. 

Technical rept. (Final). 

C. L. Pittiglio, R. J. Starmer, and D. Hedges. Oct 90, 


17p 
Also available from Supt. of Docs. 


The document provides guidance to an applicant on 
meeting the Quality Control (QC) requirements of 10 
CFR Part 61.12 for a Low-Level Waste (LLW) disposal 
facility. The QC requirements combined with the re- 
quirements f or managerial controls and audits are the 
basis for developing a Quality Assurance (QA) pro- 
gram and for the guidance provided herein. The docu- 
ment specifically established QA guidance for site 
characterization activities necessary to meet the per- 
formance objectives of 10 CFR Part 61 and to limit ex- 
posure to or release of radioactivity. 
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NUREG-1423-V1/GAR PC A06/MF A06 
Nuclear Regulatory Commission, Washington, DC. 
Compilation of Reports of the Advisory Committee 
on Nuclear Waste, July 1988-June 1990. 

Aug 90, 111p 

Also available from Supt. of Docs. 


The compilation contains 37 reports issued by the Ad- 
visory Committee on Nuclear Waste (ACNW) during 
the first two years of its operation. Topics include the 
NRC analysis of the U.S. Department of Energy Site 
Characterization Plan for the high-level radioactive 
waste repository, the standards promulgated by the 
U.S. Environmental Protection Agency for the disposal 
of high-level waste, the NRC policy statement on 
Below Regulatory Concern, technical documents pre- 
pared by the NRC staff relative to the decommission- 
ing of nuclear power plants, the stabilization of urani- 
um mill tailings piles, and environmental monitoring. 
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TIB/A90-82013/GAR 
Dortmund Univ. (Germany, F.R.). 
pean a eines Verfahrens zur Entfer- 
nung radioaktiv kontaminierter Beschichtungen 
von Beton- und Stahistrukturen bei der Stillegung 
von Nuklearaniagen mittels Kaelteschockbehand: 
lung. Schlussbericht. (Further development of a 
process for the removal of radioactively contami- 
nated coatings from concrete structures when 
shutting down nuclear plant by using shock cool- 
ing. Final 7 

H. Klopfer, R. Engelfried, D. Ricken, and R. Schmidt. 
Aug 89, 100p 

Contract BMFT 02 S 7216 

In German. With 36 figs., 11 tabs., 4 refs. 


The existing facility for applying liquid nitrogen has 
been optimized further especially concerning a better 
utilization of the liquid nitrogen and its employment on 
vertical surfaces. Furthermore a spray head was built 
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with which the combined application of warmth and 
cold was tested. A try-out of the testing-facilities was 
exercised on compound coating bodies. Auxiliary and 
model coatings have been formulated and tested. 
Therefore systems could be found possessing better 
removing abilities when applying liquid nitrogen. A fa- 
cility for microwave-applications has been 

been tested in functional models. In pinpointed 
tentative experiments the question was tried to be an- 
swered ther it is possible to chip off the coating 
with - if possible - very little concrete when using 
streampressure being created in the concrete. The 
achieved results allow to think that this might be possi- 
ble. Furthermore removal-supporti — model coatings 
have been developed and tested. A study about = 
courses of stress in compound coating bodies 
references to the mechanisms of pon (orig. 
(Copyright (c) 1990 by FIZ. Citation no. 90:082013. 6 
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r, R. J. Carter, and R. W. Lindsay. 1990, 
oD CONF-900607-5 
Contract AC05-840R21400 
Advances in human factors research on man-comput- 
er interactions: nuclear and beyond, Nashville, TN 
(USA), 10-15 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The stockpile of new ideas continues to grow for moni- 
toring nuclear power plant parameters, characteristics, 
and vital signs and for controlling systems, subsys- 
tems, and components. This wide selection of monitor- 
ing and control software increases the difficulty of de- 
signing an integrated control room. As plant control 
room operators increase their reliance on computer- 
ized systems, including real-time plant data and data 
base systems, the integration of monitoring, diagnos- 
tics, and control software into uniform and seamless 
environment becomes imperative. A systematic ap- 
proach to evaluating the usefulness of such high-tech 
control concepts is needed. This paper concentrates 
on methods to evaluate control concepts by assessing 
factors that determine a system’s potential effective- 
ness within the context of the overall environment, in- 
cluding both human and machine components. Al- 
though not an in-depth study, this paper serves to out- 
line several measures of utility. 21 refs., 3 figs., 2 tabs. 
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Oak Ridge National Lab., TN. 

Neural nets and eddy-current testing. 

J. D. Allen, C. V. Dodd, J. R. Pate, and F. M. Schell. 

1990, 8p CONF-900791-1 

Contract ACO5-840R21400 

Review of [oy p= in quantitative NDE, La Jolla, CA 

(USA), 15-20 Jul 1990. emcees by Department of 

Energy, Washington, DC 

A oo copy only, copy does not permit microfiche pro- 
luction. 


Artificial neural networks of a novel type have been 
trained and tested on a variety of eddy-current flaw sig- 
nals commonly occurring in nuclear reactor steam 
generators with the ultimate goal of emulating, at least 
crudely, the vision and reasoning capabilities of the 
human analyst. The network methodology itself was 
that of Allen and Schell developed originally for studies 
of such biologically relevant neural properties as cog- 
nitive complementarity and concept formation. Be- 
cause they are so important to the results obtained, we 
discuss the general characteristics of the approach in 
the Preamble. In Section | we describe the relevant 
aspects of the neural network configuration presently 
in use and in Section II the method by which the artifi- 
cial neural systems have been trained. Finally, we dis- 
= — of the training process for systems ex- 
plored. 
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Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Site New Production Reactor (NPR) eco- 


nomic demographic 
C. Cluett, D. C. Clark, and D. B. Pittenger. Aug 90, 
40p PNL-7434 
Contract ACO06-76RL01830 

ed by Department of Energy, Washington, DC. 
— of this document are illegible in microfiche 
products. 


The objective of this is to present baseline employ- 
ment and lation forecasts for Benton, Franklin, 
and Yakima nties. a forecasts will be used in 
the socioeconomic analysis portion of the New Pro- 
duction Reactor Environmental Impact Statement. Ag- 
gregate population figures for the three counties in the 
Study area were developed for high- and ot 
scenarios for the study period 1990 rete atl 
Age-sex distributions for the three counties during the 
study period are also presented. The high and low sce- 
narios were developed using high and low employment 
projections for the Hanford site. Hanford site employ- 
ment figures were used as input for the HARC-REMI 
Economic and Demographic (HED) model to produced 
baseline employment forecasts for the three counties. 
These results, in turn, provided input to an integrated 
three-county demographic model. This model, a fairly 
standard cohort-component model, formalizes the re- 
lationship between employment and migration by 
using migration to equilibrate differences in labor 
supply and demand. In the resulting population esti- 
mates, age-sex distributions for 1981 show the rela- 
tively large work force age groups in Benton County 
while Yakima County reflects higher proportions of the 
population in the retirement ages. The 2040 forecasts 
for all three counties reflect the age effects of relative! 
constant and low fertility increased longevity, as well 
as the cumulative effects of the migration assumptions 
in the model. By 2040 the baby boom population will 
be 75 years and older, contributing to the higher pro- 
portion of population in the upper end age group. The 
low scenario age composition effects are similar. 13 
refs., 5 figs., 9 tabs. 
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Advances in human factors research on man-comput- 

er interactions: nuclear and beyond, Nashville, TN 
(USA), 10-15 Jun 1990. Sponsored by Department of 
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eo copy only, copy does not permit microfiche pro- 
luction. 


For the most part those of use who operate simple ma- 
chines do so in a run-till-breakdown mode. But, be- 
cause of safety and and economic concerns, society 
cannot afford to operate complex machines in this run- 
till-breakdown mode. An alternate to operating in this 
mode is the predictive-corrective mode. A principal 
element in the predictive-corrective mode is the deter- 
mination of system behavior and the analysis of the 
implications of that behavior. In this paper, we discuss 
a representation scheme used to model and execute 
knowledge for reasoning about fault behavior in physi- 
cal systems. The representation scheme consists of a 
function hierarchy of the physical system, object hier- 
archies of components found in physical systems, a 
generalized inference methodology for determining 
component and system performance, and a task con- 
trol scheme that allows concurrent and integrated rea- 
soning during fault diagnosis. 11 refs., 6 figs. 
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products. Original copy available until stock is exhaust- 
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The Center for National Security Studies of the Los 
Alamos National Laboratory and the Department of 
Energy’s Office of Arms Control held a workshop on 
“Arms Control and the 1990 NPT Review Conference” 


104,854 


pena ys rato 1989, at Los Alamos. The funda- 

ital objective of the Treaty on the Nonproliferation 
ofN Nuclear Weapons (NPT) is to prevent the spread of 
nuclear weapons to states that do not possess them; 


age 

arenas. Accordingly, under Article VI, “each of the Par- 
ties to the Treaty undertakes to pursue negotiations in 
good faith on effective measures S relating to cessation 
of the nuclear arms race at an early date to nuclear 
disarmament, and on a treaty on general and complete 
disarmament under strict and effective international 
baer a This paper discusses ideas put forward at the 


eview Conference. 
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L. Goutagry. Sep 90, 109 LA-11692-MS-Vol.1 
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AFDM, or the Advanced Fluid-Dynamics Model, is a 
computer code that investigates new approaches sim- 
ulating the multiphase-flow fluid-dynamics fy pa of 
severe accidents in fast reactors. The AFDM formal- 
ism starts with differential equations similar to those in 
the SIMMER-II code. These equations are modified to 
treat three velocity fields and supplemented with a va- 
riety of new models. The AFDM code has 12 topolo- 
gies describing what material contacts are possible de- 
pending on the presence or absence of a given materi- 
al in a computational cell, on the dominant liquid, and 
on the continuous phase. 'Singl le-phase, bubbly, churn- 
turbulent, cellular, and dispersed flow regimes are per- 
mitted for the pool situations modeled. Virtual mass 
terms are included for vapor in liquid-continuous flow. 
Interfacial areas between the continuous and discon- 
tinuous phases are convected to allow some tracking 
of phenomenological histories. Interfacial areas are 
also modified by models of nucleation, dynamic forces, 
turbulence, flashing, coalescence, and mass transfer. 
Heat transfer is generally treated using engineering 
correlations. Liquid-vapor phase transitions are han- 
died with the penn s rear ye heat-transfer-limited 
model, whereas melting and freezing processes are 
based on equilibrium considerations. Convection is 
treated using a fractional-step method of time integra- 
tion, bmn | a semi-implicit pressure iteration. A 
higher-order ifferencing option is provided to control 
numerical diffusion. The Los Alamos SESAME equa- 
tion-of-state has been implemented using densities 
and temperatures as the independent variables. 
AFDM program wwe Wee vectorized all computational 
loops consistent the objective of producing an ex- 
le code. 24 refs., 4 figs. 
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Schmuck. Sep 90, 51 -11692-MS-Vol.4 
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This report gives the oe Fluid-Dynamics Model 
(AFDM) solution al im describing vaporization/ 
condensation (V/C) and melting/freezing processes. 
The finite-difference equations used are derived from 
the general AFDM differential equations with convec- 
tion ignored. In two-phase cells, V/C is determined by 
a simultaneous iterative solution. The objective is to 
retain stability and energy conservation with consistent 
interfacial and bulk conditions describing vapor/liquid 
densities and temperatures. Particular attention is 
given in the special cases required to obtain a solution. 
In single-phase cells, the heat transfer is determined 
first; in, a vapor composition is updated for the 
(alpha)(sub 0) volume based on the saturation pres- 
sures for the individual liquids. Melting/freezing rates 
are determined based on equilibrium considerations. 

Mass-transfer-induced velocity changes are calculat- 
ed implicitly so as to conserve momentum. In addition 
to the treatment of the standard models, a description 
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is provided on the energy transfers used for the simpli- 
fied NOPHASE option. 


104,855 
DE$0017536/GAR PC A07/MF A01 
Los Alamos National Lab., NM. 
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Volume 5: The convective transport algorithm. 
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This report gives the details for the convection of 
mass, momentum, and energy in the Advanced Fluid- 

mamics Model (AFDM) code. Steps 2--4 of the 
AFDM algorithm are described. Step 2 explicitly con- 
vects the results of Step 1 intracell transfers. Step 3 
performs an iteration to obtain consistent end-of-time- 
step cell-edge velocities and cell-centered pressures. 
Step 4 convects all cell variables with converged Step 
3 velocities and includes the effects of interfacial dissi- 
pation. The unique AFDM higher-order spatial differ- 
~~ format and the iterative solution for velocities 
based on three-field momentum coupling coefficients 
are described. The rationale for the momentum con- 
vection relationships selected is discussed. Details are 
provided on the linear equation-solver options avail- 
able to treat the five-diagonal pressure-coefficient 
matrix formulated in the Step 3 iteration. 34 refs. 
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This report consists of three parts. First, for the stand- 
ard Advanced Fluid-Dynamics Model (AFDM), heat- 
transfer coefficients between components are worked 
out, depending on the different possible topologies. 
Conduction, convection, and radiative heat-transfer 
mechanisms are modeled. For solid particles, discon- 
tinuous phases that obey a “rigid” model, and compo- 
nents lacking relative motion, heat transfer is by con- 
duction. Convection is represented for fluids in motion 
inside “circulating” bubbles and/or droplets. Radiation 
is considered between droplets in vapor continuous 
flow. In addition, a film-boiling model has been formu- 
lated, where radiation provides the lower limit on the 
fuel-to-coolant heat-transfer coefficient. Second, the 
momentum-exchange coefficients are defined for the 
standard AFDM. Between a continuous and discontin- 
uous phase, the model consists of both laminar and 
turbulent terms. The most important feature is the drag 
coefficient in the turbulent term. It is calculated by a 
drag similarity hypothesis with limits for large Reynolds 
numbers, distorted “particles,” and churn-turbulent 
flow. A unique hysteresis algorithm exists to treat the 
liquid continuous to vapor continuous transition. Two 
discontinuous components are coupled using a turbu- 
lent term with an input drag coefficient. Fluid- structure 
momentum exchange is represented with a standard 
friction-factor correlation. Third, the formulas used for 
the AFDM simplified Step 1 models are discussed. 
These include the heat-transfer coefficients, the mo- 
mentum-exchange functions, and the manner in which 
interfacial areas are determined from input length 
scales. The simplified modeling uses steady-state en- 
gineering correlations, as in SIMMER-II. 
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The T6P postprocessor analyzes data from TAPE6 
and TAPE36. The processor calculates new variables, 
integrates variables over regions of the mesh, com- 
pares values of a variable of a given problem at select- 
ed times, compares values of a variable at selected 
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times between problems for parameter studies, calcu- 
lates derivatives of a variable with respect to time or 
another variable, and traces a variable at a requested 
location in the mesh over time. The data are presented 
to the user graphically, using two-dimesnional graphs 
and three-dimensional perspective or contour plots. 
Interactive graphic techniques may be used with per- 
spective plots. 
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The Advanced Fluid-Dynamics Model (AFDM) com- 
puter code is designed to test advanced fluid-dynam- 
ics models. The programming objectives in writing 
AFDM were (1) to produce a code in which all compu- 
tational loops were vectorized and (2) to produce an 
exportable code. To accomplish these objectives, we 
used gather/scatter and vector-merge techniques and 
shorter, more managable DO loops. We also reduced 
the number of DO loops over a computational mesh to 
one. The disadvantage of having only one DO loop 
was the need to recalculate a small set of boundary 
cells. The gather/scatter process divides the compu- 
tational mesh into classes such as two-phase and 
single-phase cells. The scattered data then are gath- 
ered, the computation is executed by a high-speed 
vectorized loop, and the results are scattered again. 
Vector merges use a truth vector to choose the 
needed results; however, all results for both sides of 
the truth vector must be calculated. A small test code 
using these features shows efficiency improvements 
of a factor of 5 to 10 over nonvectorized codes. The 
AFDM input is completely free form. The variables 
were divided into classes, and each variable was given 
a unique name in that class to allow the input deck to 
be edited by a variable name. The AFDM output can 
be text or plot output. The text output goes to printers 
and will not include plots. The plot output goes to a 
plotting medium that also can include the text. 
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The traveler was invited to the symposium to present a 
paper on the improvements in ENDF/B-VI evaluation 
for iron and its possible impacts on pressure vessel 
surveillance dosimetry. A second paper on the ENDF/ 
B-VI evaluations for Si, Cr, Fe, and Ni for improved ra- 
diation damage analysis was also presented by the 
traveler. Meeting highlights in the areas of nuclear data 
and radiation damage analysis are presented in this 
report. 
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Computerizing operations procedures seem to be a 
promising step toward safer and more efficient indus- 
trial plant conduction. To explore the issue, an ENEA 
and Halden Reactor Project (HRP) joint program is cur- 
rently under way, based on a prototype system. The 
system, called COPMA (COmputerized Procedure 
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MAnual) has been developed by HRP. Its features are: 
multiwindow and multiprocess man-machine interface, 
use of A.|. techniques such as a symbolic languages 
Prolog and Lisp machine T.!. EXPLORER II. At ENEA 
laboratories, the COPMA system will be linked to a 


PWR nuclear power plant engineering simulator as 
well as a thermohydraulic experimental facility. Struc- 
tural analysis of operating procedures of different 
types of plants will provide indications for improving 
the capability of COPMA specification language and 
man-machine interface. This research will be connect- 
ed with other research issues conducted at ENEA and 
HRP in the field of expert systems and artificial intelli- 
gence applications for advanced supervisory systems. 


104,861 
DE90514463/GAR 
ENEA, Bologna (Italy). 
ENEA activities on seismic isolation of nuclear and 
non-nuclear structures. 

A. Martelli, P. Masoni, M. Forni, M. Indirli, and B. 
Spadoni. Aug 89, 16p ETDE-IT-90-09, CONF- 
8908221-1 

International seminar on seismic base isolation for nu- 
clear power facilities (1st), San Francisco, CA (USA), 
21-22 Aug 1989, Paper presented at the 1st interna- 
tional seminar on seismic base isolation of nuclear 
power facilities (San Francisco, 21-22 Aug 1989). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A03/MF A01 


Work on the anti-seismic design of nuclear and non- 
nuclear structures was started —— (Italian Com- 
mission for Alternative Ener urces), in coopera- 
tion with ISMES Spa, in 1988. The first activity consists 
in a proposal for guidelines for seismically isolated nu- 
clear plants using high damping, steel-laminated elas- 
tomer bearings. This is being performed within the 
framework of an agreement with the General Electric 
Company. Furthermore, R&D work has been defined 
and recently initiated to support the development of 
the seismic isolation guidelines, as well as that of quali- 
fication procedures for seismic isolation systems in 
general. The present R&D work includes static and dy- 
namic experiments on single bearings, shake table 
tests with multi-axial simultaneous excitations on re- 
duced-scale mock-up of isolated structures supported 
by multiple bearings, and dynamic tests on large-scale 
isolated structures with on-site test techniques. It also 
includes the development and validation of finite-ele- 
ment non-linearmodels of the single bearings, as well 
those of simplified design tools for the analysis of the 
isolated structures dynamic behaviour. Extension of 
this work is foreseen in a wider national frame. 
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Non-destructive testing techniques (for machinery 
components, pipes, etc.) require artificial reference de- 
fects for the calibration of instruments and electronic 
equipment in order to obtain very high quality controls. 
This problem is found in every industrial sector - chem- 
istry, mechanics, metallurgy, aeronautics, etc. ENEA 
(Italian Commission for Alternative ten he men in 
collaboration with CEE-EURATOM, has built a labora- 
tory devoted to the production of artificial reference 
defects of very high quality. Special techniques are 
used that insure very high precision and fabrication re- 
producibility (about 200 defects per year). The applied 
techniques described in this paper are: microspark- 
erosion, micro-punching and micro-drilling. 
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the 26th national heat transfer conference (Philadel- 
ny 6-9 Aug 1989). 
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The development of new type of nuclear reactor char- 
acterized by increased passive safety operations is a 
promising item for the power supply of the 2000s. 
Within the framework of studies and research in 
progress for the Italian inherently safe nuclear reactor, 
a thermal sensor-actuator for the automatic scram of 
additional control rods was developed. The conceptual 
design is described and thermal evaluations are pre- 
sented. The same sensor can be used in industrial 
components, as for example, to build relief valves in 
which the absolute temperature instead of the pres- 
sure controls the opening. A mechanical design solu- 
tion for the actuator is presented. 
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DE90514517/GAR 

ENEA, Bologna (Italy). Dipt. Reattori Veloci. 
improved method for the LMR core seismic analy- 
sis and comparison with the usual design ap- 


PC A03 


M. Forni, M. Indirli, A. eS —. - Orsi. Apr 89, 
2ip ETDE-IT-90-42, CONF-8 

INFO ‘89, New Orleans, LA USA), a Apr 1989, 
Paper presented at the international topical meeting 
on pressure vessel and nuclear codes and standards 
(Seoul, 19-21 Apr 1989). 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Seismic design analysis of liquid metal reactor cores is 
usually performed taking into account the non-linear 
effects of shocks occurring among the core elements 
and the vessel-core mechanical coupling. Up to now, 
however, the dynamic runs have usually been carried 
out using one-dimensional codes and mainly limiting 
the analysis to the core diameters. Furthermore, sim- 
plified approaches have been adopted to account for 
fluid effects: these neglect the non-diagonal added 
mass effects. After summarizing the main features of 
the usual design procedures, this paper presents an 
improved methodology, which takes into account the 
effects of fluid coupling between vessel and core and 
those related to both the two-directional nature of core 
horizontal excitation and the two-dimensional features 
of core response. To provide an example, the results 
obtained by applying this methodoly to the PEC reac- 
tor core are compared to those determined in the 
pre analysis in the case of safe-shutdown-earth- 
quakes. 
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DE90514518/GAR 

ENEA, Bologna (Italy). Dipt. Reattori Veloci. 
Numerical and experimental analysis of shock ef- 
fects on the seismic response of LMR core ele- 
ments. 

A. Martelli, F. Cecchini, M. Forni, P. Neri, and C. 
Sartori. Apr 89, 16p ETDE-IT-90-43 
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International topical meeting on pressure vessel tech- - 


nology and nuclear codes and standards, Seoul ( C is 
not a valid Country Code.), 19 Apr 1989, Paper pre- 
sented at the international topical meeting on pressure 
vessel and nuclear codes and standards (Seoul, 19-21 
Apr 1989). 

U.S. Sales Only. Paper Ana only, copy does not 
permit microfiche produc 


The effects of shocks occurring in an earthquake 
might greatly affect the dynamic and structural re- 
sponse of liquid metal reactor cores. To provide an ex- 
ample of test methodologies developed, this paper 
presents the main features and results of the detailed 
experimental and numerical analyses which were per- 
formed in the framework of the seismic verification of 
the Italian PEC reactor core. These studies included 
shaking table tests on a mock-up of core elements (in 
full scale with excitation increasing up to the safe shut- 
down earthquake), non-linear numerical analysis of the 
test results, static and dynamic fatigue and collapse 
experiments taking into account temperature effects, 
and finally, three-dimensional structural calculations. 
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DE90514528/GAR PC A04/MF A01 
ENEA, Rome (italy). Direzione Centrale Relazioni. 
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La collaborazione ENEA industria dal nucleare al- 
Vimpiantistica industriale: ’ dei prodotti 
e orizzontalita’ delle t e delle capacita’ 
——— (ENEA (italy) transfer of nuclear power 
p ite nen naa innovations to industry). 

rogress 


rept. 

Jan 89, 74p ETDE-IT-90-53 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper summarizes the technol transfer pro- 
ram activities and results obtained by the Thermal 
eactor Dept. of ENEA (Italian Commission for Alter- 

native Energy Sources). An assessment is made of 
light-water reactor technological innovations and their 
possible industrial applications. The reactor R&D pro- 
grams concerned improvements in the following 
areas: steam generators, primary cooling circuit 
pumps, fuel additives, vessels, feedwater preheaters, 
turbine/alternator sets, steam separators, monitoring, 
safety and control equipment, welding techniques, cor- 
rosion protection, etc. The technological tools devel- 
oped, and whose application is being considered for 
industry, are: computer aided design, new computer 
architecture, expert systems digital image processing, 
process control systems, etc. 
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DE90514529/GAR PC A06/MF A01 

ENEA, Rome (italy). Direzione Centrale Relazioni. 

La coltaborazione ENEA/Industria nel settore ter- 

i ~ ciclo termico degli impianti 

la produzione d Sy we risultati conseguiti 

pot anni 1983-87. (ENEA/Italian industry coordi- 

nated R&D in the thermo-electromechanical 

sector: 1983/87 program results). 

Progress rept. 

G. Ferrari. Nov 88, 111p ETDE-IT-90-55 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The R&D activities of ENEA (Italian Commission for 
Alternative Energy Sources) have been set up in such 
a way as to involve cooperation by Italian industry and 
eventual transfer of nuclear technological innovations 
to the conventional power plant sector. This paper re- 
ports on the main technological spin-offs derived form 
the Thermal Cycle project during the years 1983 to 
1987. The activities were directed towards the follow- 
ing power plant components and aspects: steam sepa- 
rator/reheaters, condensers, cooling towers, modular 
process units, combined cycles. The new technologi- 
cal tools developed involved mainly new materials 
working techniques process computer codes, on-line 
control systems and expert systems. 





104,868 

MIC-90-02952/GAR PC E07/MF E01 

Atomic Energy Control Board, Ottawa (Ontario). 

Canada. =— Energy Control Board: Annual 
1988-8! 


report i 
c1989, 80p SSC-CC 171-1989, ISBN-0-662-56754-4 
Text in English and French (Bilingual). 


Annual report of the Board, covering regulatory re- 
quirements and control; nuclear facilities from uranium 
mines to nuclear power plants to radioactive waste 
management; nuclear materials; compliance monitor- 
ing; safeguards and security; and international activi- 
ties. An organizational chart and financial statement 
are included, as well as licensees for various types of 
facilities. 


104,869 
NUREG/CP-0111/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Proceedings of the Symposium on Inservice Test- 
ing of Pumps and Valves. Held in Washington, DC. 
on August 1-3, 1989. 

Oct 90, 462p EGG-2609 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Reactor Regulation, and American Society 
of Mechanical Engineers, New York. Board of Nuclear 
Codes and Standards. 


The 1990 Symposium on Inservice Testing of Pumps 
and Valves, jointly sponsored by the Borad on Nuclear 
Codes and ‘ Gandarts of the American Society of Me- 
chanical Engineers and by the Nuclear Regulatory 
Commission, provided a forum for the discussion of 
current programs and methods for inservice testing at 
nuclear power plants. The symposium also provided 
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the discussion of a broad spectrum of ideas and per. 
spectives regarding the improvement of inservice test. 
ing of pumps and valves at nuclear power plants. 
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NUREG/CP-0113/GAR PC A10/MF A10 

Nuclear Regulatory Commission, Washington, 

—— of Nuclear Regulatory Research. 

ton Meeti isthy. Held in Rockville. Maryland 
ing on 

October 22-24, 1990. 


A. J. Weiss. Oct 90, 215p 
Also available from Supt. of Docs. See also NUREG/ 
CP-0104. 


The report contains summaries of papers on reactor 
safety research to be presented at the 18th Water Re- 
actor Safety Information Meeting at the Holiday Inn 


Crowne Plaza in Rockville, M , October 22-24, 
1990. The summaries briefly describe the programs 
and results of nuclear safety research ed 


sponsor 

the Office of Nuclear Regulatory Research, USNRC. 
Summaries of invited papers concerning nuclear 
safety issues from the electric utilities, the Electric 
Power Research Institute (EPRI), the nuclear industry, 
and from the governments and industry in Europe and 
Japan are also included. The summaries have been 
compiled in one report to provide a basis for meaning- 
ful discussion and information exchange during the 
course of the Meeting, and are given in the of 
their presentation in each session. 


104,871 
NUREG/CR-2000-V9-N8/GAR PC A05/MF A05 
Oak ite Epa Lab., TN. Nuclear Operations 
Analysis 

Event te (LER) Compilation for 
Month of August 1990. 
Monthly rept. 


Sep 90, 89p 9p ORNL/NSIC-200-VOL- 9-NO-8 

Also available from Supt. of Docs. See also NUREG/ 
CR-2000-V9-N7. Sponsored Nuclear ioe regret 
Commission, Washington, DC. for Analysis and 
Evaluation of Operational Data. 


The monthly report contains Licensee Event Report 
(LER) operational information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month identified 
on the cover of the iment. The LER summaries in 
the report are arranged alphabetically by facility name 
and then chronologically by event date for each facili- 
ty. Component, system, keyword, and component 
vendor oe me follow the summaries. 
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NUREG/CR-4469-V10/GAR PC AOS/MF A05 

Battelle Pacific Northwest Labs., Richland, WA. 
Nondestructive 


Inservice | of Light Water Reactors. 
Semi-Annual Report, October 1988-March 1989. 
Technical rept. 

S. R. Doctor, J. D. Deffenbaugh, M. S. Good, E. R. 
ye and P. G. Heasler. Sep 90, 98p PNL-5711- 
VOL-10 

Also available from Supt. of Docs. See also NUREG/ 
CR-4469-V9. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Office of Nuclear Material 
Safety and Safeguards. 


The objectives of the program include determining the 
reliability of inservice inspection (ISI) performed on the 
primary systems of commercial light-water reactors 
(LWRs); using probabilistic fracture mechanics analy- 
sis to determine the impact of nondestructive examina- 
tion (NDE) unreliability on system safety; and evaluat- 
ing reliability improvements that can be achieved with 
improved and advanced technology. A final — 
is to formulate recommended revisions to ASME Code 
and Regulatory requirements, based on material prop- 
erties, service conditions, and NDE uncertainties. The 
program scope is limited to ISI of the primary systems 
including the piping, vessel, and other components in- 
spected in accordance with Section XI of the ASME 
Code. This is a progress report covering the program- 
matic work from October 1988 through March 1989. 
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PARAMETER, Inc., Elm Grove, WI. 

Closeout of IE nce Bulletin 86-03: Potential 
Failure of Multiple ECCS Pumps Due to Single Fail- 
ure of Air-Operated Valve in Minimum Flow Recir- 
culation Line. 


Technical rept. 24 Mar 88-22 Aug 90. 

W. J. Foley, R. S. Dean, and A. Hennick. Sep 90, 
32p PARAMETER/IE-186 

Also available from Supt. of Docs. Sponsored and 
clear Regulatory Commission, Washington, DC. 

of Nuclear Reactor Regulation. 


Documentation is provided in the report for the close- 
out of IE Compliance Bulletin 86-03 regarding the po- 
tential failure of multiple Emergency Core Cooling 
System (ECCS) pumps due to a single failure of an air- 
operated valve in a minimum flow recirculation line. 
Closeout is based on the implementation and verifica- 
tion of four actions required by the bulletin. Evaluation 
of utility responses and NRC/Region inspection re- 
ports in accordance with specific criteria indicates that 
the bulletin is closed for 116 (98%) of the 118 nuclear 
power facilities in operation or under construction to 
which it was issued for action. 
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NUREG/CR-5314/GAR PC A04/MF A04 
Idaho National Engineering Lab., Idaho Falls. 

Life lures for Major LWR Com- 


ese Cast Stainless Steel Components. 
rept. 
org Jaske, and V. N. Shah. Oct 90, 65p EGG-2562- 


Contract DE-AC07-761D01570 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
—e and Department of Energy, Washington, 


The report presents a procedure for estimating the cur- 
rent condition and residual life of safety-related cast 
stainless steel components in light water reactors 
(LWRs). The procedure accounts for loss of fractures 

hness caused by thermal pola-ob~ sande and in- 
cl the following: a review of design and fabrication 
records, inservice inspection records, and operating 
history; a fracture mechanics evaluation to determine 
the required toughness estimates; and criteria regard- 
ing continued service, repair, or replacement of the 
component being evaluated. The report discusses the 
available Charpy V-notch impact energy, fracture 
toughness, tensile strength, fatigue resistance, and fa- 
tigue-crack growth data, and presents two methods for 
assessing the degree of thermal embrittlement: metal- 
lurgical evaluation and analytical modeling of inservice 
degradation. 


104,875 
NUREG/CR-5507/GAR PC A05/MF A05 
Brookhaven National Lab., Upton, NY. 
Results from the Nuclear Plant ~~ bh ema 
7 : Their Use in Inspection Acti 

i 


rept. 

W. Gunther, a J. Taylor. Sep 90, 80p BNL- 
NUREG-5222 
Also available’ from Supt. of Docs. Sponsored by Nu- 
-— Regulatory Commission, Washington, DC. Div. of 

Engineering. 
The US NRC’s Nuclear Plant Aging Research (NPAR) 
Program has determined the susceptibility to aging of 
components and systems and the potential for a: ng 
to impact plant safety and availability. The NPAR 
gram also identified methods for detecting and mitigat- 
ing aging in components. The report describes the 
NPAR results which can enhance NRC inspection ac- 
tivities. Recommendations are provided for communi- 
cating pertinent information to NRC inspectors. 


104,876 
NUREG/CR-5530/GAR 

Oak Ridge National Lab., TN. 
Analysis of H. B. Robinson PWR Vessel Fluence 
— 10 Utilizing Partial Length Shield Assem- 


Technical rept. Sep 89-Sep 

M. L. Williams, R.L. Childs, — M. Asgari. Sep 90, 
91p ORNL/TM-11476 

Contract DE-AC05-850R21400 

Also available from Supt. of Docs. Prepared in coop- 
eration with Louisiana State Univ., Baton R . Nu- 
clear Science Center. Sponsored by Nuclear egula- 
tory Commission, Washington, DC. Office of Nuclear 
Regulatory Research, and Department of Energy, 
Washington, DC. 
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Neutron transport calculations have been performed 
to determine the pressure vessel fluence and cavity 
dosimeter responses for cycle 10 of the H. B. Robin- 
son ized water reactor. The cycle was the first 
to utilize ‘partial length shield assemblies’ within the 
core to reduce the fluence rate at the critical weld loca- 
tion in the vessel. The work is part of the ongoing sur- 
veillance of the Robinson plant to insure that the pro- 
jected fluence rates are reliable. The flux calculations 
utilize a ‘two-channel’ synthesis approximation and re- 
cently processed iron cross sections based on a new 
evaluation for the inelastic data above 3 MeV. The 
methodology used to calculate the highly asymmetri- 
cal configuration is discussed in detail, and a compari- 
son of the calculated and measured cavity-dosimetry 
results is presented. Calculated absolute neutron flux 
spectra, as well as radial, azimuthal, and axial vari- 
ations in the fast flux and dpa within the pressure 
vessel, are given. 
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NUREG/CR-5605/GAR PC A03/MF A03 
Oak i. National Lab., TN 

LAPUR Benchmark against In-Phase and Out-of- 
Phase Stability Tests. 

Technical rept. 

J. March-Leuba. Oct 90, 29p ORNL-TM-11621 
Contract DE-AC05-84-OR21400 

Also available from Supt. of Docs. Sponsored ' Nu- 
clear Regulatory Commission, Washington, DC. 

of Nuclear Reactor Regulation, and Department of 
Energy, Washington, DC. 


The paper documents a benchmark of the LAPUR 
code versus experimental stability data collected 
during startup testing at the Oskarshamn-3 reactor. 
The data consists of decay ratios and natural frequen- 
cies of oscillation measured under several reactor op- 
erating conditions. Satisfactory agreement was found 
between the measured decay ratios and the ones cal- 
culated by LAPUR for both the in-phase and out-of- 
phase instability modes. The largest error in the calcu- 
lated decay ratio was 0.11, and it corresponded to test 
point 3 that is a very stable condition and, thus, hard to 
determine the decay ratio from the experimental 
measurements. The fact that LAPUR predicts that in 
test 7, 8, and 9 the out-of-phase mode should have 
been unstable (decay ratio 1.03) when indeed a limit 
cycle was observed implies that the theoretical ap- 
proach used in LAPUR to estimate the stability of the 
out-of-phase mode is not only physically sound but 
also able to produce numerically correct results. 
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NUREG/CR-5616/GAR PC A03/MF A03 
Battelle Pacific Northwest Labs., Richland, WA. 

ee Pa oy oy System Risk-Based Inspec- 
tion G for the Diablo Canyon Unit 1 Nuclear 
Power Plant. 

Technical rept. Sep — 90. 

B. F. Gore, T. V. Vo, and D. G. Harrison. Aug 90, 
32p PNL-7351 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. 

of Nuclear Reactor Regulation. 


In a study sponsored by the U.S. Nuclear Regulatory 
Commission (NRC), Pacific Northwest Laboratory has 
developed and applied a methodology for deriving 
plant-specific risk-based inspection guidance for the 
auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk as- 
sessment (PRA). The methodology uses existing PRA 
results and plant ore — information. Ex- 
isting PRA-based inspection guidance information re- 
cently developed for the NR for various plants was 
used to identify generic component failure modes. The 
information was then combined with plant-specific and 
industry-wide component information and failure data 
to identify failure modes and failure mechanisms for 
the AFW system at the selected plants. Diablo 
Canyon-1 was selected as the first plant for study. The 
product of the effort is a prioritized listing of AFW fail- 
ures which have occurred at the plant and at other 
PWRs. The listing is intended for use by NRC inspec- 
tors in the preparation of inspection plans addressing 
ae risk-important components at the Diablo Canyon- 
1 plant. 
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NUREG/CR-5622/GAR PC A10/MF A10 
Science Applications International Corp., McLean, VA. 


Analysis of Reactor Trips Originating in Balance of 
Plant Systems. 
Formal rept. Jan 84-Dec 88. 
F. T. Stetson, D. W. Gallagher, P. T. Le, and M. W. 
Ebert. Sep 90, 212p SAIC-89/1148 
Also available from Supt. of hy Sponsored wo 
clear Regulatory Commission, Washington, DC. 
of Nuclear Reactor Regulation. 
The report documents the results of an analysis of bal- 
ance-of-plant (BOP) related reactor trips at commer- 
cial U.S. nuclear power plants over a 5-year period, 
from January 1, 1984 through December 31, 1988. 
The objectives of the study were: to improve the level 
of understanding of BOP-related challenges to safety 
systems by identifying and categorizing such events; 
to prepare a computerized data base of BOP-related 
reactor trip events and use the data base to identify 
trends and patterns in the population of these events; 
to investigate the risk implications of BOP events that 
challenge safety systems; and to provide recommen- 
dations on how to address BOP-related concerns in a 
regulatory context. 
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NUREG-0540-V12-N8/GAR PC A14/MF A14 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Title List of Documents Made Publicly Available, 
August 1-31, 1990. 

Monthly rept. 

Oct 90, 318p 

Also available from Supt. of Docs. See also NUREG- 
0540-V12-N7. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). This 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference to Principal Documents. 
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NUREG-0750-V31-IND2/GAR PC A05/MF A05 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Indexes to Nuclear — Commission Is- 
suances, January-June 1990. 

1990, 82p 

Also available from Supt. of Docs. See also NUREG- 
0750-V31-IND1. 


Digests and indexes for issuances of the Commission 
(CLI), the Atomic Safety and Licensing i ewe Panel 
(ALAB), the Atomic Safety and Licensing Board Panel 
(LBP), the Administrative Law Judge (ALJ), the Direc- 
tors’ Decisions (DD), and the Denials of Petitions for 
Rulemaking are presented in the document. These di- 
gests and indexes are intended to serve as a guide to 
the issuances. 
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NUREG-0750-V32-N2/GAR PC A04/MF A04 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 


Nuclear Regulatory Commission Issuances, 
August > ag 
Aug 90, 7 


4p 
Also available from Supt. of Docs. See also NUREG- 
0750-V32-N1. 


The report includes the issuances received during the 

specified period from the Commission (CLI), the 
Atomic Safety and Licensing Appeal Boards (ALAB), 
the Atomic Safety and LAL), the Der ‘ds (LBP), the Ad- 
ministrative Law Judge (ALJ Director’s Decisions 
Ory a the Denials of Koutons for Rulemaking 
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NUREG-1403/GAR PC A03/MF A03 

Nuclear Regulatory Commission, Washington, DC. 

Office of Nuclear Reactor Regulation. 

Safety Evaluation Report Related to the Full-Term 
perating License for Dresden Nuclear Power Sta- 

tion, Unit 2, Docket No. 50-237, Commonwealth 

Edison Company. 

Oct 90, 40p 

Also available from Supt. of Docs. 





il 


eae '@ 





The Safety Evaluation Report for the full-term ae 
ing license application filed by Commonwealth 

Company for the Dresden Nuclear Power Station, Unit 
2, has been prepared by the Office of Nuclear Reactor 
Regulation of the U.S. Nuclear Regulatory Commis- 
sion. The facility is located in Grundy County, Illinois. 
Subject to favorable resolution of the items di 

in the report, the staff concludes that the facility can 
continue to be operated without endangering the 
health and safety of the public. 
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NUREG-1417/GAR PC A03/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Reactor Regulation. 

Safety Evaluation Report Related to Hydrogen 
Control Owners Group Assessment of Mark Ill 
Containments. 

C. Y. Li, and J. A. Kudrick. Oct 90, 43p 

Also available from Supt. of Docs. 


Title 10 of the Code of Federal Regulations (10 CFR), 
Section 50.44, ‘Standards for Combustible Gas Con- 
trol System in Light-Water-Cooled Power Reactors,’ 
requires that systems be provided to control hydrogen 
concentration in the containment atmosphere follow- 
ing an accident to ensure that containment integrity is 
maintained. The purpose of the report is to provide 
regulatory guidance to licensees with Mark Il contain- 
ments with regard to demonstrating compliance 

10 CFR 50.44, Sections (N(3)(vi) and (1G). In the 
report, the staff provides its evaluation of the 4.2ce 
methodology proposed by the Hydrogen ntrol 
Owners Group. The generic ae is docu- 
mented in Topical Re HGN-112-NP, ‘Generic Hy- 
drogen Control Information for BWR/6 Mark Ill Con- 
tainments.’ In addition, the staff has recommended 
that the vulnerability to interruption of power to the hy- 
drogen igniters be evaluated further on a plant-specific 
basis as part of the individual plant examination of the 
plants with Mark III containments. 


104,885 
PB90-215724/GAR 
Loyola Coll., Baltimore, MD. 
JTEC Pane! on Nuclear Power in Japan. 

Final rept. 

K. F. Hansen, W. B. Behnke, S. B. Cousin, E. A. 
Evans, and D. R. Olander. Oct 90, 301p 

Sponsored by National Science Foundation, Washing- 
ton, DC., Defense Advanced Research Projects 
Agency, Arlington, VA., National Aeronautics and 
Space Administration, Washington, DC., and Depart- 
ment of Commerce, Washington, DC. 


The report examines the status and direction of nucle- 
ar power-related research and development in Japan 
in six areas: the nuclear fuel cycle, nuclear materials, 
instrumentation and control technology, CAD/CAM, 
nuclear safety research, and nuclear plant construc- 
tion. Overall findings suggest that the nuclear power 
industry in Japan is at an advanced state of develop- 
ment; in particular, Japan is now technologically self- 
sufficient. Long-term goals of the Japanese program 
include closure of the complete fuel cycle and pursuit 
of the liquid metal fast breeder reactor as the future 
base system. 
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PB91-106294/GAR PC A03/MF A03 
Idaho National an Lab., Idaho Falls. 
Nuclear Computerized ry for Assessing Reac- 
tor Reliability (NUCLARR). User’s Guide. Part 1. 
Overview of NUCLARR Data Retrieval. Revision 2. 
Technical rept. 
W. E. Gilmore, C. D. Gentillon, D. |. Gertman, G. H. 
Beers, and W. J. Galyean. Oct 90, 33p EGG-2458- 
VOL-4-PT-1-REV-2 
pong DE-AC07- ma oy ‘ew 

Iso available from Supt. o Ss. 
NUREG/CR-4639-V4-P1-R1. See also NUREG/CR- 
4639-V4-P1. Sponsored by Department of Energy, 
Washington, DC., and Nuclear Regulatory Commis- 
sion, Washington, DC. Div. of Systems Research. 


The Nuclear Computerized Library for Assessing Re- 
actor Reliability (NUCLARR) is an automated data 
base management system for processing and storing 
human error probability and hardware component fail- 
ure data. The NUCLARR system software resides on 
an IBM (or compatible) personal microcomputer. NU- 
CLARR can be used by the end user to furnish data 
inputs for both human and hardware reliability analysis 
in support of a variety of risk assessment activities. 
The NUCLARR system is documented in a five-volume 
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pe ee ta Volume IV: User’s Guide is presented 
in three parts. The document contains Part 1: Over- 
view of NUCLARR ene eee tr 
overview to the system’s capabilities and 
for data retrieval. Part 2: we as gem 
ations (PB91-106302) contains the instructions and 
basic procedures for using the NUCLARR software. 
Part 3: NUCLARR — Description provides in- 
discussion o' in characteristics and 


depth f the 

special features of the NUCLARR software. 
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Idaho National Engineering Lab., Idaho Falls. 
Nuclear Computerized Library for Assessing —¢ 4 
tor Reliability (NUCLARR). User’s Guide. Part 2. 
Guide to Operations. Revision 2. 
Technical rept. 
W. E. Gilmore, - D. Gentilion. D. |. Gertman, G. H. 

, and W. J. Galyean. Oct 90, 139p EGG-2458- 
VOL-4-PT-2-REV-2 
Contract DE-AC07-761D01570 
Also available from Supt. of Docs. See also NUREG/ 
CR-4639-V4-P2. Sponsored by Department of Energy, 
Washington, DC., and Nuclear Regulatory Commis- 
sion, Washington, DC. Div. of Systems Research. 


The Nuclear Computerized Library for Assessing Re- 
actor Reliability (NUCLARR) is an automated data 
base management system for processing and storing 
human error probability and hardware component fail- 
ure data. The NUCLARR system software resides on 
an IBM (or compatible) personal microcomputer. NU- 
CLARR can be used by the end user to furnish data 
inputs for both human and hardware reliability analysis 
in support of a variety of risk assessment activities. 
The NUCLARR system is documented in a five-volume 
series of reports. Volume IV: User’s Guide is presented 
in three parts. Part 1: Overview of NUCLARR Data Re- 
trieval (PB91-106294), provides an introductory over- 
view to the system’s capabilities and procedures for 
data retrieval. The document contains Part 2: Guide to 
Operations which are the instructions and basic proce- 
dures for using the NUCLARR software. Part 3: NU- 
CLARR System Description provides in-depth discus- 
sion of the design characteristics and special features 
of the NUCLAR ‘ coubere. 


104,888 


PB91-106310/GAR PC A11/MF A11 
idaho National Engineering Lab., Idaho Falls. 

Nuclear Computerized Library for Assessing Re- 
actor Reliability (NUCLARR). User’s Guide. Part 3: 
NUCLARR System Description. Revision 2. 

Technical rept. 

W. E. Gilmore, C. D. Gentillon, D. |. Gertman, C. D. 
Beers, and W. J. Galyean. Oct 90, 233p EGG-2458- 


VOL-4-PT-3-REV-2 

Contract DE-AC07-761D01570 

Also available from Supt. of Doc. Supersedes 
ee eee nsored by Depart- 


ment of Energy, Washi and Nuclear Regu- 
latory Commission, W inglon. DC. Div. of Systems 
Research. 


The Nuclear Computerized Library for Assessing Re- 
actor Reliability Spee ay is an i data 
base management lem for processing storing 
human error probability and hardware component fail- 
ure data. The NUCLARR system software resides on 
an IBM (or compatible) personal microcomputer. NU- 
patty ae tamale ce teil at ape 
inputs for both human and hardware reliability analysis 

in support of a variety of risk assessment activities. 
The NUCLARR system is documented in a five-volume 
series of reports. Volume IV: User’s Guide is presented 
in three parts. Part 1: Overview of NUCLARR Data Re- 
trieval, anaes es eS ae 
tem’s capabilities and procedures for data retrieval. 
Part 2: Guide to Operations contains the instructions 
and basic procedures for using the NUCLARR soft- 
ware. Part e NUCLARR System Description provides 
in-depth discussion of the in characteristics and 
special features of the NUCLARR software. 
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TIB/A90-81854/GAR PC E07 
pao Materialpruefungsanstalt, Stuttgart (Germa- 
ny, 


104,891 


Reactor Fuels & Fuel Processing 


Verbesserung der Aussa- 
cha ~~ Con- 

Abschiussbericht. 
ceenapraupantgentmseniagmeaaeine iaaaten 


process. report). 
ar ony 74 - pp garhltomameimes 
K.H. Katerbau. Mar 87, 187p 
Contracts BMFT 150 Gera A 8, MPA 832 000. 
In German. 
In order to demonstrate and expand the capability of 
noise emission tests as a fault finding and classifica- 
tion process, noise measurements were 


i diam- 
ae ne ee eer ere The 
collective loading carried Seetohat st Aane- 
oem inet neeene ie SO ae Same 


and relatively small, not growing fai Hee bw 
material. (orig. ja (Copyright (c) M900 by Fiz. cin 
tion no. 90:081854. 


104,890 
eee PC E14 
cues re Reaktorsicherheit m.b.H., Garching 


(aommany F 

und Gemischspiegeidynamik 
bei _ instationaeren Zweiph tr 
(Phase separation and well level dynamics in 
mime 
Diss. (Dr.-Ing 
F. Steinhoff ban 89, 152p Rept nos. GRS-73, ISBN 
3-923875-23-1 
In German. 


a mates 
gram DRUFAN-01, the system code DRUFAN-02 was 
developed. This makes an advanced system code for 
PWR’s and the limitations for BWR’s available, by 
which the pressure release and refilling phase can be 
analysed for loss of coolant (LOCA) accidents. The 
the code includes large, medium- 





dent guidelines. The development work included 
mainly the extension of the thermal and fluid dynamics 
to the simulation of separation proc- 
esses and mixture level movements in vertical flow 
channels during pressure reduction processes and 
also the inclusion of models for heat conduction and 
heat generation in structures, heat transfer between 
fluid and structures, component simulation and control 
and regulation processes. Sion (Copyright (c) 
1990 by FIZ. Citation no. 90:081 
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DE90010837/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Fuel aspects of Beyond .. Event analy- 
ses for the Fast Flux hs (> 

A. Padilla, S. F. Kessler, K. in, and A. E. 
_— Apr 90, 12p WriCSA-0813, CONF-900804- 
Contest AC06-87RL10930 


International topical meeting on fast reactor safety, 
Snowbird, rf oot 12-16 Aug 1990. ed by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Analyses of two Beyond Design Basis Events (tran- 
sient overpower without scram and loss of flow without 
scram) were performed for four different core designs 
in the Fast Fiux Test Facility using the SASSYS/ 
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SAS4A accident analysis computer code. The four 
core designs used the following fuels: mixed oxide, 
binary metal, enriched uranium oxide, and mixed ni- 
tride. Based on the numerical results for these four dif- 
ferent fuels, a qualitative relative safety ranking was 
made. Nitride fuel gave the best safety performance, 
followed by enriched uranium oxide, binary metal, and 
mixed oxide. 7 refs., 6 figs., 4 tabs. (ERA citation 
15:036928) 


104,892 
DE90014764/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

ution inductively coupled plasma- 
atomic emission spectrophotometric analysis of 
PUREX head-end sol 
J. G. Douglas. May 90, 19» WHC-EP-0339 
Contract ACO06-87RL10930 


Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


High-resolution inductively coupled plasma-atomic 
emission spectrophotometry has value as a method 
for the rapid determination of total plutonium and (sup 
240/239)Pu ratios. High-resolution inductively coupled 
plasma-atomic emission spectrophotometry has been 
compared to isotope-dilution mass spectrometry, the 
standard accountability method for determining total 
plutonium and plutonium isotopic distributions, using a 
sample of dissolved N-Reactor fuel from the Plutoni- 
um-Uranium Extraction Plant head-end E6 tank. Of the 
two methods, isotope-dilution mass spectrometry has 
better analytical accuracy, precision, and detection 
limits, while high-resolution inductively coupled 
plasma-atomic emission spectrophotometry has short- 
er sample preparation and analytical turnaround times 
(4 to 8 hours). Therefore, high-resolution inductively 
coupled plasma-atomic emission spectrophotometry 
will be more valuable as a rapid screening method to 
generate process control and preliminary accountabil- 
ity data than as a competitive replacement for isotope- 
dilution mass spectrometry. This should be especially 
true in relatively uranium-free process streams such as 
those in the plutonium finishing and recovery process- 
es. 4 refs., 4 figs., 10 tabs. 


104,893 


DE90016327/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Transient and static mechanical properties of D9 
fuel pin cladding and duct material irradiated to 
high fluence. 

N. S. Cannon, F. H. Huang, and M. L. Hamilton. Jun 
90, 27p PNL-SA-17517, CONF-900623-14 

Contract ACO6-76RL01830 

Symposium on effects of radiation on materials (15th), 
Nashville, TN (USA), 17-21 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Simulated transient tests and standard static mechani- 
cal property tests were performed on irradiated speci- 
mens of D9, a low-swelling, advanced austenitic stain- 
less developed for fast reactor operation. Results of 
the transient tests were compared with existing data 
on 316 and HT9 stainless steels. The D9 alloy exhibit- 
ed the same behavior attributed to the fuel adjacency 
effect (which is characterized by reduced strength and 
ductility as a result of cladding contact with oxide fuel) 
observed in 316 stainless steel. In the mechanical 
property tensile and fracture toughness tests, D9 ex- 
hibited a slightly lower fracture toughness than either 
HT9 or 316 stainless steel. Comparison of tensile 
strengths indicated that irradiated D9 is stronger than 
HTS, slightly weaker than 316 stainless steel. The 
D9 alloy exhibited a lower tensile ductility than either 
316 stainless steel or HT9. The D9 transient and me- 
chanical properties data are now available for comput- 
er code analysis of D9 as a fast reactor fuel system 
material. 15 refs., 12 figs. 


104,894 


DE90514473/GAR PC A03/MF A01 
ig Saluggia (Italy). Dipt. del Circlo del Combusti- 
le. 
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Relazione idrogeologica sintetica e schema delle 
indagini in pr ma sulla circolazione idrica 
sotterranea dell’area circostante il sito ENEA di 
Sal ia. (Synthetic s schematic hydrogeological in- 
vestigation of ENEA EUREX reprocessing plant 
site in Saluggia, Italy (groundwater mapping 
mode))). 
- ress rey t. 

hiado’ Rana, A. Hall, A. Fontanive, and G. 
Magr. De an 18p ENEA-RT-COMB-89-21, RT/ 


In italian. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report gives the description based on previous 
data, of the hydrogeology of the region where the 
ENEA (Italian Commission for Alternative Energy 
Sources) EUREX reprocessing plant site is located 
and sketches out a profile of the circulation of the un- 
derground waters. A layout is included of the network 
to measure the phreatic levels and those of the super- 
ficial waters, in order to get experimental data neces- 

for the development of a numerical model to de- 
scribe the site hydrogeology. 


104,895 

DE90514474/GAR PC A03/MF A01 

i Saluggia (Italy). Dipt. del Circlo del Combusti- 
He. 


Assuring the completeness of closure welds in 

CIRENE fuel elements. 

R. Sejnoha, and L. a oy Jan 90, 13p ENEA-RT- 

COMB-89-23, CONF-891050-1, RT/COMB-89-23 

International conference on CANDU fuel (2nd), Chalk 

River (Canada), 1-5 Oct 1989, Paper presented at 2nd 

rae beer conference on candu fuel (Chalk River, 1- 
t 19 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


A high level of product quality was achieved in the end 
cap welding of CIRENE fuel elements, thanks to devel- 
opment of the initial sheat/end cap contact = 
and parameters of the welding process itself. 

ful qualification and manufacturing demonstration con- 
firmed the adequacy of the process for production of 
reliable nuclear fuel. The approach and principles used 
in this program can be applied to other types of fuel 
with a similar design. 


104,896 
DE$0514523/GAR PC A03/MF A01 
_ Saluggia (aly). Dipt. del Circlo del Combusti- 


bi 
Technical and commercial aspects of European 


F. Pozzi, P. Risolut, and G. Rolandi. Jul 87, 13p 
ETDE-IT-90-48, CONF-8707226-1 

International conference on nuclear fuel a 
waste management - RECOD ‘87, Paris (France), 2 
Jul 1987, Paper presented at the international confer- 
ence on nuclear fuel reprocessing waste management 
- RECOD’87 (Paris, 23-27 Aug 1987). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The storing capacity of materials test and research 
(MTR) reactors usually does not exceed the discharge 
corresponding to one or two years operation at nomi- 
nal power. Reprocessing of spent fuel is therefore a 
routine need and practice for reactor tors. In this 
review of the technical and commercial a ts of Eu- 
ropean MTR reprocessing, reprocessing demand and 
availability for European countries, along with the oper 
ational experience gained with the EUREX plant of 
ENEA (italian Commission for Alternative Energy 
Sources) is considered. Although the EUREX plant 
has operational and technical capabilities for reproc- 
essing MTR fuels, providing services for fuel dis- 
charged from European reactors cannot be easily en- 
visaged nor established on sufficiently 4s basis, 
due to already planned activities. Finally, existing 
storage capacity of the liquid HLW cannot allow the 
start, on regular basis, of MTR fuels reprocessing; an 
increase of this capacity is yet under investigation. 


104,897 . 
DE90514524/GAR PC A02/MF A01 
ENEA, Trisaia (Ital y. ). Centro Ricerche oie, 
Application of robotic systems to a fuel fabrication 

. Mataloni. Jul 88, 8p ETDE-IT-90-49, CONF- 
880752-5 


International symposium on teleoperation and control, 
Bristol (UK), 12-15 Jul 1988, Paper presented at the 


international a on teleoperation and control 
he 11-13 Jul 1988) 

. Sales Only. Portions of this document are illegible 
in microfiche products. 


= plication of robotic systems to a Fuel Fabrica- 
Plant concerns both processing activities and ex- 
oaks operations; processing activities can be 
automated in an industrial manner; a servomanipulator 
is more suitable for unusual operations. This paper 
deals with planning criteria pertinent to the subject; the 
preliminary design of a Testing Station and the 
planned experimental activities are also described. 


104,898 

DE90514533/GAR PC A03 
ENEA, Casaccia (Italy). Dipt. Ciclo del Combustibile. 
Extraction of Eu(3) from acid media by 
octyl(phenyl)-N, N-diisobutyl carbamoyl methyl 
ae compan gm 

rogress rept. 
W. Liansheng, M. Casarci, and G. M. Gasparini. 
1989, 23p ETDE-IT-90-59 

Published on Solvent Extraction and lon Exchange. 

.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Relevant to research on the decontamination of aque- 
ous wastes from nuclear fuel reprocessing, the extrac- 
tion behaviour of Eu(3) from nitricand hydrochloric acid 
by solutions of octyl(phen y -N. es carbamoyl 
methyl phosphine oxide (CMPO), with and without tri- 
butyl phosphate (TBP), was studied & using mesity- 
lene and dodecane as diluents. Compared with CMPO 
alone, the CMPO-TBP mixture showed a slight en- 
hancement in the extraction of Eu(3) from nitric acid 
above 2M and lower Eu(3) distribution ratios (DEu s) 
from low acidity. The distribution ratios measured for 
Eu(3) between nitric acid and CMPO-TBP in dodecane 
were higher than the corresponding values in mesity- 
lene. Extractant dependency studies in the presence 
and absence of TBP chewed that at low nitric acid con- 
centrations, the extractant dependency curve obtained 
in the presence of TBPlay below the curve obtained in 
the absence of TBP. At high acidity, the opposite was 
observed. The extraction of Eu(3) from hydrochloric 
acid by CMPO-TBP in dodecane was much lower than 
from nitric acid. A comparison between CMPO and 
D2EHPA for Eu(3) extraction is reported in this paper. 


104,8: 

NUREG/CP-0107/GAR PC A13/MF A13 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Material Safety and Safeguards. 
Proceedings of the U.S. Nuclear Regulatory Com- 
mission Security Training Symposium ‘ the 

Challenge-Firearms and Explosives Recog 

and Detection’. Held in Bethesda, Maryland on No- 
vember 28-30, 1989. 


, 297p 
Also available from Supt. of Docs. 


The conference proceedings have been prepared in 
support of the U.S. Nuclear Regulatory Commission's 
Security Training Symposium on ‘Meeting the Chal- 
lenge-Firearms and Explosives Recognition and De- 
tection,’ November 28 through 30, 1989, in Bethesda, 
Maryland. The document contains the edited tran- 
scripts of the guest speakers. It also contains some of 
the speakers’ formal papers that were distributed and 
some of the slides that were shown at the symposium 
(Appendix A). 


104,900 
nee nt way ona PC A04/MF A04 
ae Science and Analysis, Albuquerque, NM. 
essel Zircaloy Oxidation/Hydrogen Genera- 
thon Behavior during Severe Accidents. 
bere rept. 
A. W. Cronenberg. Sep 90, 57p 
Also available from Supt. of Docs. Sponsored b' _ 
clear Regulatory Commission, Washington, DC. 
of Nuclear Regulatory Research. 


In-vessel Zircaloy oxidation and —— generation 
data from various U. S. Nuclear Regulatory Commis- 
sion severe-fuel damage test programs are presented 
and compared, where the effects of Zircaloy melting, 
bundle reconfiguration, and bundle quenching by re- 
flooding are assessed for common findings. ex- 
periments evaluated include fuel bundles incorporating 
fresh and previously irradiated fuel rods, as well as 
control rods. Findings indicate that the extent of 
bundle oxidation is largely controlled by steam supply 
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conditions and that high rates of hydrogen generation 
continued after melt formation and relocation. Like- 
wise, no retardation of hydrogen generation was noted 
for sgrapric’ find which incorporated control rods. Me- 


limitations to ee oxida- 
tion for fuel bundles subjected to severe-accident 
coolant-boiloff conditions. 


104,901 
TIB/A90-81885/GAR PC E07 
Internationale Atomreaktorbau G.m.b.H., Bergisch 


Gladbach (Germany, F.R.). 
HTR-Modul-Kraftwerksaniage. Qualifikation von 
und Werkstoffen. Schiussbericht. 


U. Heidenreich, H. an the R. Nieder, W. Ohly, and 
A. Mittenkuehler. Jan 89 24p 


Contract BMFT O3IAT206 

In German. 

For further oe TMK) of hy HTR modular power re- 
actor system (HTR ject activities for 


the pro) 
‘Qualification of fuel courts and materials’ reported 
here cover the work for ing the qualifications to 
be met by metallic and ceramic materials, taking into 
account the design-based requirements and the engi- 
neered safety requirements. fission product reten- 
tion data determined for the HTR modular reactor fuel 
elements could be better confirmed by evaluation of 
the experiments, and have been v by various 
calculation methods for different operating conditions. 
The qualification of components was verified by 
strength analyses including a benchmark calculation 
for specified normal operation and emergencies; the 
results show a convenient behaviour of the compo- 
nents and their materials. In addition, a fuel element 
burnup measuring system was designed that applies 
Cs-137 gamma _ spectroscopy; feasibility was 
checked by appropriate pone Md and qualification 
= is in progress. The ‘aioe of a prototype 
rement system is the task for No. 03 IAT 
211. (ok (ong (Copyright (c) 1990 by F FIZ. Citation no. 


104,902 
TIB/B90-81901/GAR PC E15 
Technische Univ. Muenchen (Germany, F.R.). Lehr- 
stuhl A fuer Verfahrenstechnik. 
Ei isse zur Abscheidung kleiner Tropfen nach 
Extraktion in Wiederaufbereitungsan - 
fuer Kernbrennstoffe. (Results on the separa 
of micro-drops after the extraction process in roa 
a plants for oe nuclear power plant fuels). 
. Rebelein. 1990, 206p Rept no. INIS-mf-12145 
Contracts BMFT 02U55842, BMFT 02U58877. 
In German. With 90 refs., 11 tabs., 77 figs. 


This project aims at the separation of smaller drops 
from liquid process flows. For characterizing the dis- 
persions a drop size measurement technique was 
adapted. The separationability of the dispersions was 
investigated and compared with the aid of fibre bed 
settlers and settlers working electrostaticly. As a result 
the publication describes the separation performance 
of the investigated settlers in relation to the ruling influ- 
encing ey) en ter pee Recommendations for the layout 
of the fibre bed settler which showed the best separa- 
tion results were worked out. Examples for the applica- 
tion of these results can be pointed out for all liquid- 
liquid separation processes in nuclear technology, 
chemical industry and in the technique of the treat- 
ment of waste water. Sa (Copyright (c) 1990 by 
FIZ. Citation no. 90:08190 
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Charpy data in the PR- 


EDB. 

F. W. Stalimann, and D. Pachur. 1990, 11p CONF- 

900814-11 

Contract AC05-840R21400 

ASTM-EURATOM symposium on reactor dosimetry 

(7th), Strasbourg (France), 27-31 Aug 1990. Spon- 
by Department of Energy, Washington, DC. 
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Paper copy only, copy does not permit microfiche pro- 
duction. 


A systematic analysis has been performed of the avail- 
able instrumented Charpy data from surveillance cap- 
sule reports which are collected in the Power Reactor 
Embrittlement Data Base (PR-EDB). Based on ideas 
by D. Pachur, fractions of the total impact energy oo 
are due to different segments of the load curve 
determined and fit separately to Pachur’s model. foe a 
first result, a strong linear relation has been found be- 
tween the upper shelf values, EA, of the energy frac- 
tions in segment A and the total shelf onermy. 
USE. The relation can be written as: = 0.276 U 

+ 8.64 (joule), and holds for all pressure vessel mate- 
rials, plates, forgings, and welds, both before and after 
irradiation in surveillance capsules of commercial 
power reactors. Based on this relation, a separation 
into ee ah pers ved can & obtained wroved @ fer 
impact energy a resul in an im or 
Charpy impact data. Conversely, reliable values for the 
upper shelf energy can be obtained from frac- 
tion A, if the impact data in the upper shelf are 
missing or erratic. The investigation is being extended 
to data from materials test reactor experiments. 


104,904 


DE90016878/GAR PC A03 
Oak Ridge National Lab., TN. 
Graphite technology information ex 

fission as trip 


fuels, ite. 

report, July 6, 1990-Ju 

T. D. Burchell, and E. L. Fuller. 29 Aug 90, 16p 

ORNL/FTR-3718 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 

oa copy only, copy does not permit microfiche pro- 
luction. 


Details of the traveler's meetings with research work- 
ers in the United Ki m and Federal Republic of 
Germany are reported. The meetings, held under the 
auspices of international agreements (UK/USA and 
USA/FRG) were concerned with the exc of data 
and technical information on graphite for high-temper- 
ature gas-cooled reactors. The presentations and en- 
suing discussions were entirely relevant and extremely 
beneficial to the travelers’ research work for the Modu- 
lar High-Temperature Gas-Cooled Reactor (MHTGR) 
technology development program at ORNL. Several 
papers were presented by the travelers at the interna- 
tional carbon conference, Carbone 90, Paris, France. 
Many of the several hundred contributions made to the 
conference were of interest to the travelers. Details of 
those papers of direct relevance to the pri at 
ORNL are summarized here. 2 refs., 2 figs., 1 
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DE90017016/GAR 

Oak Ri National Lab., TN. 

Power Reactor Embrittlement Base. 

F. B. K. Kam, F. W. Stalimann, and J. A. Wang. 

1990, 11p CONF-900814-12 

Contract AC05-840R21400 

ASTM-EURATOM symposium on reactor dosimetry 

(7m, me mee (France), 27-31 Aug 1990. —, 
by Department of Energy, Washington, DC. 

Paver copy ony, copy does not permit microfiche pro- 

juction 


PC A03 


Regulatory and research evaluations of embrittlement 
predication models and of pressure vessel integri 
can be greatly expedited — use of a well-desig 
computerized data base. The Power Reactor Embrit: 
tlement Data Base (PR-EDB) is such a ehensive 
collection of data for US commercial nuclear reactors. 
The Nuclear Regulatory Commission (NRC) has pro- 
vided financial support, and the Electric Power Re- 
search Institute (EPRI) has provided technical assist- 
ance in the quality assurance (QA) of the data to es- 
tablish an industry-wide data base that will be —_ 
tained and updated on a long-term 

applications of the data base to several of NRC's ~ 
uations have received favorable response and support 
for its continuation. The future direction of the data 
base has been —— to include the test reactor 
and other types of data of interest to the regulators 
and the researchers. 1 ref. 
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implementation and of an automated in- 
a the CIRENE reactor 


Po Mertinell, A: Vercelli and L. Lombardi. Sep 89, 6p 
international meeting on power stations, (Bel- 

gium), 25-29 Sep 1989, 7 aman 10th 
eae se ars 25- 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The paper briefly describes components, functions 
and capabilities of CRISIS, an integrated automatic 
ppt i iermyir measurements in 

the power channels of CiR pe Nd soe yn 11 ne 
signed to be a small power station ing a 40 MW(e) 
eg ee ee ee uranium 
reactor. System implementation mainly consisted in 
the integration of CIGAR (a customized version of the 
in-channel inspection instrumentation for CANDU re- 


drive and control manufactured 

par etree ten te tet ane 
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i Syetem testing de : BK... tt. 

vai is t- 

ed on the demonstration of the of the ultra- 
and eddy current i 


crude baapane ease of two critical quantities for 


pressure boundary integrity in CIRENE, i.e., depth of 
fretting corrosion defects and thickness of the annular 
calandria tubes. 


gap between the pressure and 

104,907 

NUREG/CR-5554/GAR PC A04/MF A04 
Oak Ridge National Lab., TN. 

Recommendations for the Shallow-Crack Fracture 


Toughness Testing Task within the HSST Program. 
Topical rept. 


T. J. Theiss. Sep 90, 559 ORNL/TM-11509 
Sour Paailione y Comin, aang Se BC. Oice 
of Nuclear Regulatory Resear 


Recommendations for the Heavy-Section Steel Tech- 
nology Program’s investigation into the influence of 
crack depth on the fracture toughness of a steel under 
conditions prototypic of those in a reactor es 
vessel are included in the report. The primary 


shallow-flaw pany 
providing more realistic it ition for application to 
the pressurized-thermal-shock issues. 

104,908 

PB91-112466 Not available NTIS 


National nat (of Standards and Technology (IMSE), 


Time eto Moser the Cond- 
 - + a alaaaaemaes 


F. 1. Mepsik, and F. D. Martzloff. 1989, 20p 
ve by Nuclear Regulatory Commission, Wash- 


ington, DC. 
Pap of Water Reactor Safety Informa- 
= ton Mesing (Ot, calhersburg MD., Oct 24-27, 


face base 2 ee dpe aky om rye a 9 
ment of dielectric constant and loss using time-domain 


‘acy ange. 
The matnod'e ity to acaure a9 ‘eat deal of informa- 
tion in a short time and % to conventional 
‘uke Gomeenin don i oon Different cable sam- 
ples are examined before and after exposure to radi- 
ation and with are clearly seen to 
occur. Also it is shown that a wide range of behavior 
can be found in different insulation systems. The re- 
quirements for performing valid measurements are 
presented. The need for controlled samples and corre- 
lation with other criteria for aging is discussed. 
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Behaelterversuche zur Verbesserung der Aussa- 

gefaehigkeit der als Feh- 

lersuch- und Klassierverfahren. A 

(Container experiments to improve the informa- 

Sele etl einatien eoncee Eaakeeen 
inding and classifica report 

E. Waschkies, H. Gries, C. Skiarezyk, A. Eisel, and 

G. Deuster. Jan 88, 145p 

Contract BMFT RS 1500675 

In German. 


A total of 13 modified CT samples made of reactor 
steel 20 Mn Mo Ni 55 (as delivered, with thicknesses of 
12.5 mm, 25 mm, 50 mm and 100 mm were loaded to 
macroscopic crack propagation. The SE produced was 
recorded and analysed. All the samples showed a 

brittle fracture behaviour and hardly differed in 
their SE characteristics. Two main types of signal were 
found, whose characteristics applied for all the sample 
thicknesses used. (orig.). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081853.) 





104,910 

TIB/B90-81904/GAR PC E11 

ee Karlsruhe G.m.b.H. (Germa- 

ny, F.R.). 

Materialforschung im Kernf h ig ‘um 
he. Bestehen des 


Karisruhe. Bericht zum ae (a at 

instituts fuer Material- und Festkoerperforschung. 
(Materials research in the 
Centre Karisruhe. Report on 25 ro existence of 
the Institute for Niatertal and Solids Research). 

H. Kleykamp. Mar 90, 121p Rept no. KFK-4650 

In German. 


This report gives a survey of the research work done at 
the Institute for Material and Solids Research at Karls- 
ruhe. The following subjects are dealt with: Instrumen- 
tal analysis; producing thin films; corrosion; failure 
mechanism and damage analysis; fuel elements, ce- 
ramic nuclear fuels and can and structure materials for 
fast breeder reactors; material problems and ceramic 
breeding materials for nuclear fusion plants; glass ma- 
terials for the treatment of radioactive waste; super- 
conducting materials; amorphous metals, new high al- 
loyed steels; ceramic high performance materials; 
hard materials; compound materials and polymers. 
(MM). (Copyright (c) 1990 by FIZ. Citation no. 
90:081904.) 


104,917 

TIB/B90-82052/GAR PC E14 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F. R.). Inst. fuer Reaktorwerkstoffe. 





h an — 
a Reaktorwerkstoffen. (Investigation of the 
sorption of cesium by graphitic reactor materials). 


J. Kwasny, K. Hilpert, and H. Nickel. Apr 90, 166p 
Rept no. Juel-2353 
In German. Dissertation submitted by J. Kwasny. 


A Knudsen cell-mass spectrometer system has been 
developed for vapour pressure measurements to de- 
termine the sorption isotherms of Cs for graphitic reac- 
tor materials. Double Knudsen cells heated by high fre- 
quency were employed in this system. A high vacuum 
furnace with a specially designed oven-cell was used 
for isopiestic experiments carried out in addition to the 
mass spectrometric studies. The Cs equilibrium partial 
pressure was measured at temperatures 950 and 1820 
K over A3-3 fuel element matrix with Cs concentra- 
tions between 0.17 and 34.76 mmol/kg. Sorption 
isotherms of Cs according to Henry and Freundlich 
were evaluated from the vapour pressure data. The 
sorption enthalpies for Cs obtained indicate a strong 
bond by chemisorption. The Cs sorption of the ‘reactor 
gr ites’ A3-3, A3-27, ASR-1RG, ASR-1RS, ASR- 

RS, PAN, P3-JHAN, PXA-2N, H-451, H-327, IG-110 
and the coat-mix materials CM-100 and CM-30 result- 
ed by the isopiestic method. It could be shown that 
graphitic reactor materials with phenolic resin binder 
are able to bind a substantially higher amount of Cs by 
sorption than ‘reactor graphites’ without this binder. 
{org panes) (Copyright (c) 1990 by FIZ. Citation no. 
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0t$0014861/GAR PC A99/MF A04 
Sandia National Labs., Albuquerque, NM. 
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~ Reactor probabilistic risk assessment support- 


ing calculations. Volume 3, dices H-U. 

io A. Miller, G. D. Wyss, D. M. Kunsman, S. E. 
Coe and E. A. Boucheron. Jun 90, 700p SAND- 

89-2101/3 

Contract AC04-76DP00789 

For ee Hanford Co., Richland, WA. Spon- 

sored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

~ ade Original copy available until stock is exhaust- 


This document, Volume 3, provides the appendices 
H--V of this report. These appendices contain risk as- 
sessment supporting calculations. (Fl) 


104,913 
DE$0015896/GAR PC A04/MF AO1 
Lawrence Livermore National Lab., CA. 
Review of criticality accidents. Revision. 
5 R. a and D. R. Smith. Mar 89, 64p DOE/ 
Contact W-7405-ENG-48 

ponsored grag rere of Energy, Washington, DC. 
Poriona of this document are illegible in microfiche 
products. 


Criticality accidents and the characteristics of prompt 
power excursions are discussed. Forty-one accidental 
power transients are reviewed. In each case where 
available, enough detail is given to help visualize the 
physical situation, the cause or causes of the accident, 
the history and characteristics of the transient, the 
energy release, and the consequences, if any, to per- 
sonnel and property. Excursions associated with large 
power reactors are not included in this study, except 
that some information on the major accident at the 
Chernobyl! reactor in April 1986 is provided in the Ap- 
pendix. 67 refs., 21 figs., 2 tabs. 


104,914 

DE90514499/GAR PC A03/MF A01 
ENEA, Casaccia (Italy). Dipt. Reattori Veloci. 

ENEA final results for the IRMA campaign: Inter- 
— of reaction rate measurements at MA- 
M. Angelone, and P. Moioli. Feb 90, 48p ENEA-RT- 
VEL-89-04 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In November 1984, the international campaign, IRMA, 
for fission reaction rate and capture-to-fission ration 
measurements in fast reactor lattices was held at the 
Masurca zero power facility (CEA-Cadarache), under 
the auspices of NEACPR. Eight laboratories from 
seven countries (France, USA, Great Britain, Suisse, 
Belgium, Italy, FR Germany) participated in the IRMA 
campaign (intercomparison of reaction Rate measure- 
ments at MAsurca). ENEA (Italian Commission for Al- 
ternative Energy Sources) took part in this internation- 
al effort because the IRMA campaign represented an 
unique occasion to test, to validate and to improve the 
methods based on the Absolute Radiometric Tech- 
nique, developed during the neutronic characterization 
of the TAPIRO reactor of ENEA-Casaccia Energy Re- 
search Centre (Italy), and to be used for the neutronic 
characterization of the PEC reactor. This technique re- 
quires the use of a well calibrated Ge detector, and 
knowledge of some nuclear data such as the fission 
yields, the gamma ray transition probabilities, etc. In 
this paper, after summarizing relevant details concern- 
ing the Masurca facility arrangement for the IRMA 
campaing and the ENEA experimental methods, the 
final results obtained by ENEA are reported and com- 
pared to those of the other participants. The ENEA re- 
sults agree, within experimental uncertainties, with the 
mean values obtained using the results produced by all 
the partecipants. 


104,915 
DE90514520/GAR PC A03/MF A01 
ENEA, Rome (Italy). 
Core void reactivity reduction in a BLW/HW exper- 
imental reactor (Cirene, Latina, Italy). 
G. Cannata, H. C. Chow, S. Lopez, and R. Martinelli. 
May 89, 24p ETDE-IT-90-45, CONF-890555-25 
Power plant dynamics, control and testing symposium 
(7th), Knoxville, TN (USA), 15-17 May 1989, Paper pre- 
sented at the 7th power dynamics control and testing 
—, (Knoxville, 15-17 May 1989). 

.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The method, developed for the reduction of coolant 
void reactivity in light water cooled, heavy water mod- 





erated reactors, involves the exploitation of neutronic 
effects on voiding such as changes in flux level and 
spectrum in the fuel to produce, by the judicious addi- 
tion of specific neutron absorbers, a negative reactivity 
component on voiding. The method was applied to 
CIRENE, an Italian rere aa experimental plant whose 
licensing process is adversely affected by the pres- 
ence of a large positive void reactivity feedback. The 
feasibility of reducing void reactivity to virtually zero 
without changing the structural characteristics of the 
fuel elements is demonstrated. Safety-related implica- 
tions of the modified design are also reviewed by 
means of a preliminary analysis of the control system 
response and of the plant behaviour in selected hypo- 
thetical severe accidents. It is recognized that the 
modified bundle design, while still open to improve- 
ments and optimization, is adequate to solve the main 
problems that hinder the acceptance of the present 
CIRENE core design. 


104,916 

TIB/B90-81916/GAR PC E07 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Hamburg (Germany, F.R.). 
Wissenschaftlich-technische Berichte der GKSS 
toon) (Scientific-technical reports of the GKSS 
1990, 39p Rept no. GKSS-90/E/1 

In German. 


The following review contains, arranged by the main 
fields of research, authors and titles of all external 
GKSS reports published in 1989. Abstracts and biblio- 
graphical data are presented with the exception of re- 
prints form journal articles, proceedings pi , and 
contributions to monographs. A general index in nu- 
merical order is supplemented. (orig./HK). (Copyright 
(c) 1990 by FIZ. Citation no. 90:081916.) 


104,917 

TIB/B90-82046/GAR PC E09 
Forschun eee Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Sicherheitsforschung und Reaktortechnik. 
An mulation des T! -300 am Beispiel auf- 
gezeichneter Inbetriebnahmeversuche. (Simula- 


tion of the THTR-300 referring to transients re- 
corded during the test phase). 


iss. 
J. Hoffmann. May 90, 91p Rept no. Juel-2359 
In German. 


Following the construction of the THTR-300 measured 
values describing the behaviour of the whole power 
plant have been stored on magnetic tapes. Task is 
now to show that the power plant simulation program 
ALAMO is able to calculate the behaviour of the 
THTR-300. Calculations are done for stationary core, 
normal working power plant with varying power pro- 
duction, fast turbine shutoff and fast shutdown of the 
reactor. In addition, the helium-flow in the primary 
circle is explained. Especially the mass of the helium 
that bypasses the pebble bed is calculated. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:082046.) 


General 


104,918 

DE90016294/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

OSE aoa control and accountability inspection 
results. 

K. J. Coady, K. R. Byers, and B. W. Smith. Jul 90, 6p 
PNL-SA-18037, CONF-9007106-59 

Contract ACO6-76RL01830 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The US Department of Energy Office of Security Eval- 
uations (DOE-OSE) conducts independent inspections 
of DOE facilities using system performance test and 
performs topical assessments and program evalua- 
tions. One purpose of these activities is to assess the 
effectiveness of DOE’s implementation of nuclear ma- 
terial control and accountability (MC&A) policies, pro- 
cedures, systems and operations. This paper provides 
an analysis of MC&A inspection results and ratings 
compiled from 16 OSE inspections conducted yy 
the period from November 1986 to January 1990. 
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discussion postulates why some deficiencies are fre- 
quently identified. 7 refs., 1 fig. 


104,919 


DE90016312/GAR PC A01/MF A01 
Brookhaven National Lab., Upton, NY. 

Evaluation of detection elements for the imple- 
mentation of the requirements of 
DOE Order 5633.3 ( Is Control and Account- 
ability). 

W. R. Kane, B. A. Magurno, and J. D. Rivers. 1990, 
5p BNL-44962, CONF-9007106-60 

Contract AC02-76CH00016 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The performance requirements of DOE Order 5633.3 
(Materials Control and Accountability) specify that fa- 
cilities which have custody of special nuclear material 
(SNM) should demonstrate that their protective sys- 
tems achieve a inated level of formance in de- 
tecting the theft or diversion of SNM. The performance 
levels are defined in terms of a detection probability, a 
goal quantity of material, and a time to detection, de- 
pending upon the category and attractiveness of the 
material. In a typical facility there are approximately 25 
individual elements of the system which contribute de- 
tection capability; the methods of vulnerability assess- 
ment are employed to combine the detection probabil- 
ities of those elements which enter into a given remov- 

al scenario to obtain an overall detection probability for 
the scenario. The central problem in this process is the 
quantitative determination of a valid detection proba- 

bility for each element of the system for all relevant 
conditions. This requires the thorough evaluation of 
both the physical and procedural attributes of each 
element. In addition, strategies available to the adver- 
sary for the defeat of a given element must be consid- 
ered. The combined metal detector -- SNM portal mon- 
itor element is discussed as an example of the evalua- 
tion process. 7 refs., 1 


104,920 


DE90016469/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

—- safeguard effectiveness against violent 
in 


R. A. Al-Ayat, and D. S. Fortney. 16 Jul 90, 6p 
UCRL-JC-104453, CONF-9007106-63 

Contract W-7405-ENG-48 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The threat posed by a violent insiders presents a major 
challenge to ap ys managers. These insiders, in 
addition to their ability to exploit their special authori- 
ties, access, and knowl of facility operations and 
safeguards, could use violence to defeat safeguards 
components and personnel. In protecting against theft 
of special nuclear material, facilities have emphasized 
the use of perimeter protection and physical barriers to 
protect against attacks by an outsider adversary 
group. Recently emphasis has begun to shift toward 
the implementation of hardware and procedural meas- 
ures to protect against nonviolent insiders. Approach- 
es are also needed to help assess the effectiveness of 
protection against those insiders who are willing to use 
violence. In this paper we describe an approach we're 
developing for dealing with violent insiders. We begin 
by categorizing insiders according to whether they are 
active or passive, rational or irrational, and whether 
they are willing to use force against safeguards com- 
ponents or coworkers. We define characteristics of 
each category, and describe the extent to which each 
category is adequately modelled by existing evaluation 
tools. We also discuss modelling issues 

by active insiders, including: entry of contraband; re- 
luctance to use violence; neutralization of insiders; and 
the ability to switch modes of attack between force, 
stealth, and deceit. 5 refs., 2 figs. 


104,921 


DE90017266/GAR PC A02/MF A01 
Westinghouse Hanford Co., Richland, WA. 


OCEAN TECHNOLOGY & ENGINEERING 


Training plans and programs. Performance or 


Soe Johnson. Jul 90, 69 WHC-SA-0875, CONF- 
106-68 

Contract ACO6-87RL10930 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Wa: , DC. 
Portions of this document are illegible in microfiche 
products. 


The US Department of Energy (DOE)/Office of Safe- 

guards and Security Training Advisory Committee and 
BOE ORDER 5633.3 are generating interest within the 
Material Control and Accountability (MC&A) communi- 
ty to examine current and future MC&A training needs. 
Producing a consistent training standard should be a 
common concern for those responsible to provide 
training. The Westinghouse Hanford Company Safe- 
guards Training Plan provides a formally documented 
custodian training program that yen Geom the audience, 
pre- determined objectives, and purposeful learning 
activities based on realistic training needs assess- 
ment, such as on-the-job training. It also includes a 
thorough record of participation and results for internal 
and external audit and inspection purposes. Custodian 
training designed to convey basic MC&A concepts and 
philosophy broadens understanding and improves per- 
formance of those providing the first line of defense 
against insider threats. Custodian performance is often 
the key factor used to evaluate the effectiveness of the 
overall MC&A system. Adequate resources must be 
applied by management to develop and provide a 
training program standard that reflects the importance 
of MC&A responsibilities within the DOE complex. 


104,922 


DE90514511/GAR PC A01 
Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

Application of tracer techniques: Determination of 
the mass of uranium in the input solution of re- 
processed Elk River fuel. 

P. R. Trincherini, G. Guzzi, V. Altamura, and S. 
Miglietta. Jul 89, 3p ETDE-IT-90-35, CONF-8905341- 
1 


Annual symposium on safeguard and nuclear material 
management (11th), Luxembourg (Luxembourg), 30 
May 1989, Paper presented at the 11th annual sympo- 
sium on safeguard and nuclear material management 
(Luxembourg, 30 May-1 Jun 1989). 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


An experiment was performed to test the application of 
lutetium as a tracer in the direct determination of the 
mass of uranium contained in an accountability tank of 
the ITREC reprocessing pliant at Rotondella (Italy). 
The whole experiment was the result of a collaboration 
between the Joint Research Centre of Ispra (Italy) and 
ENEA (italian Commission for Alternative Energy 
Sources). The comparison between conventional and 
tracer methods was evaluated. The results obtained 
with the tracer technique are in good agreement 
(0.54%) with the plant data. A detailed technical de- 
scription of the experiment and a complete set of re- 
sults are presented. 


104,923 


NUREG-0325-REV14/GAR PC A04/MF A04 
Nuclear Regulatory Commission, Washington, DC. 
Office of Personnel. 

U.S. Nuclear Regulatory Commission Functional 
Organization Charts, August 15, 1990. 

Sep 90, 59p 

Also available from Supt. of Docs. See also NUREG- 
0325-REV13. 


Functional organization charts for the U.S. Nuclear 


Regulatory Commission offices, divisions, and 
branches are presented. 


104,926 
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ee 
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Biological Oceanography 


104,924 


PB91-108027/GAR PC A03/MF A03 


Center. 
SSS PES a Te 


Totstat wits 
a Sep ‘90, 41p NOAA-TM-NMFS-SWFC- 


ing on porpoise. semen the international 
Taek conunted tor weout 20% of worldwide yel- 
lowfin tuna catch in 1987, or about 5% of the worid- 
wide catch of all tunas and tuna-like species (IATTC 
1989, FAO 1989). The primary responsibility of the 
tuna/porpoise — is to keep an accurate count 


of the number, the species and the stock of dolphins 
killed in each purse seine set. 

Dynamic Oceanography 

104,925 

DE90519539/GAR PC A05/MF A01 


UKAEA Atomic Energy Research a Har- 
well (England). ae ieee 


Computer modelling ecimite 

1990, 83p ETSU-TID-4067, HR-EX-1962 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Sites which have prospects for tidal power generation 
almost inevitably have large expanses of intertidal 
sand banks or mud flats due to the large tidal ranges. 
These intertidal areas are usually the natural habitats 
for many species of marine flora and fauna so it is im- 
portant to assess how they may be affected by tidal 

Meta ager terhnage am at dy yrsttn 


involved the application of the new techniques in a 
new computer model of the estuary and validating the 
results against observations, results from a physical 
model of the estuary and results from the 

model. Compared with the standard model, the — 
computer model gave much better a erahen 
the water levels in the upper estuary and 

and dryii se the intertidal areas. The eae agreed 


well with Id observations and with the calibrated 
physical model. (author). 

104,926 

MIC-90-00124/GAR PC E19/MF E01 


Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 


January 15,1991 291 








OCEAN TECHNOLOGY & ENGINEERING 


Dynamic Oceanography 


Physical nature and structure of oceanic fronts. 
Canadian translation of fisheries and aquatic 
sciences no. 5129. 

K. N. Fyodorov. c1985, 410p 

Translated from Russian. Originally published in Rus- 
sian, by Gidrometeoizdat at Leningrad, USSR. 


Discussion of the research into the frontal divisions of 
the ocean, including an attempt at a new definition and 
detailed explanations of current research and their 
methods. 


MiG-00-00378/GAR F E01 
Memorial Univ. of Newfoundland, St. John’s. “Contre 
for Cold Ocean Resources Engineering. 
Ti in modelling of ocean clutter for 
ind wave radar. 
. H. Khan, B. J. Dawe, and J. Walsh. c1989, 4p 
Canadian Conference on Electrical and Computer En- 
neering (1988: Vancouver, B.C.) Presented at the 
inadian Conference on Electrical and Computer En- 
ineering. 
icrofiche only. 


The detection performance of high frequency ground 
wave (HFGW) radar systems, for over-the-horizon de- 
tection of surface targets, is limited by the back scat- 
tering returns from the ocean surface. An improved 
modelling of the ocean clutter is the key to enhanced 
target detection with HFGW radar; this would enable 
clutter suppression techniques to be refined and a 
higher signal-to-noise ratio to be achieved. This paper 
proposes a wave packet model for the dominant com- 
ponents of the ocean back scattering signal and sug- 
gests a technique to exploit this non-stationary charac- 
teristic of the ocean clutter to improve target detection 
performance. The technique is based on the Wigner- 
Ville distribution, which is an emerging tool for non-sta- 
tionary spectral analysis. Results are presented to 
demonstrate the enhanced detection performance of 
the proposed technique. 


104,928 

MIC-90-01182/GAR PC E12/MF E01 

Environmental Studies Research Funds (Canada), 

Ottawa (Ontario). 

Comparison and validation of two shallow water 
| wave models. 

— Studies Research Funds report no. 

103. 


D. O. Hodgins, C. T. Niwinski, and D. T. Resio. 
c1989, 165p ISBN-0-921652-06-2 


Design wave criteria are needed in offshore areas that 
feature water depths sufficiently shallow to modify 
wave conditions from deep water, including Sable 
Island Bank, the Beaufort Sea and parts o' nem 
Charlotte Strait in B.C. This study co’ ros the pei 
formance of a first-generation model (SPECREF) on 
veloped and tested by Seaconsult Marine Research 
Ltd., and a second-generation model (WAVAD) devel- 
oped by Offshore and Coastal Technologies Inc. to de- 
termine their suitability for application in Canadian 
waters. New directional wave data were collected to 
the south of Sable Island in 22 m and 12 m of water, 
concurrently with non-directional deep water measure- 
ments. The directional data was processed to yield es- 
timates of significant wave height, peak period, peak 
direction, the energy spectrum, and the wave direction 
and exponent as functions of frequency. Data was col- 
lected over 36 days from December 1984-January 
1985 for 4 winter storms with winds and waves from 
the south and southwest. Models were used to hind- 
cast the storms, and 2 idealized tests for wind-sea and 
swell incident were also compared. 


104,929 
N90-25576/1/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04 


) 
Tulane Univ., New Orleans, LA. Dept. of Computer Sci- 
ence. 
Ocean Feature Recognition Using Genetic A 
rithms with oe 4 Fitness Functions (Ga/F3). 
C. A. Anken B. P. Buckles, F. E. Petry, and M. 
Lybanon. Mar 90, 7p 
Contract NO0014-89-J-6003 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 679-685. 


A model for genetic algorithms with semantic nets is 
derived for which the relationships between concepts 
is depicted as a semantic net. An organism represents 
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the manner in which objects in a scene are attached to 
concepts in the net. Predicates between object pairs 
are continuous valued truth functions in the form of an 
inverse exponential function (e sub beta Ixl). 1:n rela- 
tionships are combined via the ony OR (Max (...)). Fi- 
nally, predicates between pairs of concepts are re- 
solved by taking the average of the combined predi- 
cate values of the objects attached to the concept at 
the tail of the arc representing the predicate in the se- 
mantic net. The method is illustrated by applying it to 
be identification of oceanic features in the North At- 
antic. 


104,930 

N90-26284/1/GAR PC A03/MF A014 
Loughborough Univ. of Technology (England). 
Frontogenesis in Gravity Currents: An ag 


with No Known ications in Oceai 
MATHS-REPT-. eke a ea 20- 


A. Kay. Aug 89, 21p 

97127 

The formation of a front depends on the nonuniformity 
of the initial horizontal density gradient. This fronto- 
genesis and the consequent changes to the flow are 
studied. The case of an initial quadratic density distri- 
bution is theoretically investigated. The solution is 
found as a power series in time. The steepening of the 
density gradient occurs at 0 (t to the 2nd power) and 
the resultant increases in horizontal shear and vertical 
flow occurring at 0 (t to the 3rd power). Nonlinear par- 
tial differential equations and boundary conditions are 
set up to describe the flow at times beyond that at 
which the power-series solution is accurate. 


104,931 
N90-26451/6/GAR PC A03/MF A01 
Princeton Univ., NJ. Program in Statistics and Oper- 
ations yon 

| Cross-Correlation of Antarctic Sea Ice and 
Seabed Topograp phy. 
R. D. Deveaux, and M. J. Aone 1990, 46p NAS 
1.26:186815, NASA-CR-186815 
Contract NAGW-1763 


A time series of derived sea ice concentrations as ob- 
served about Antarctica by the Nimbus-7 Scanning 
Multichannel Microwave Radiometer (SMMR) satellite 
in 1983 is considered. The degree of spatial cross cor- 
relation between these data and seabed topography is 
quantified. The approach is to implement a statistical 
image processing filter designed to extract local pat- 
terns of spatial cross correlation over the entire sea ice 
field as it undergoes erg changes. Throughout the 
sea ice, it was found that large scale variations in sea 
ice concentration correlate systematically with vari- 
ations in the topography of the seabed. Generally 
speaking, high concentrations of sea ice occur over 
deep ocean, whereas areas of encavement, early dis- 
sipation and polynya formation develop over topo- 
graphic features of high elevation. The latter was stud- 
ted in detail with respect to the features Maud Rise, 
Astrid Ri and the continental shelf in the Cosmo- 
naut and Ross Seas. In each case, it is shown that an 
encavement in sea ice, a polynya, or both develops in 
the vicinity of the feature in question. As these results 
are quantified in terms of spatial cross correlation, a 
potential role is inferred for seabed topography in such 
fluctuations in the sea ice about Antarctica. 


104,932 

N90-28320/1/GAR PC A09/MF A02 

Institut de Mecanique de Grenoble, Saint-Martin 

d’Heres (France). 

Etude des Marees Oceaniques Par Assimilation 

des Donnees — ogee et Altimetriques Sa- 

tellitaires dans un le Hydrodynamique (Study 

of the Ocean Tides by the Assimilation of Marigra- 
hic and Altimetric Satellite Data in a Hydrodynam- 


ic Model). 

1987, 194p ETN-90-97460 
Contract DRET-87-155 

In English and French. 


A method for the analysis of altimetric data is devel- 

. The aim of the study is the improvement of the 
knowledge of the ocean tides. The charge effects of 
the tide and the inversion of the satellite altimetry are 
discussed. The hydrodynamic modeling of the M2 tide 
in the North Atlantic and the modeling of diurnal waves 
in the North-East Atlantic are presented. An algorithm 
for predicting tides from satellite altimetric data is de- 
veloped. Improvements are still required for an accu- 
rate prediction of the ocean tides. 


104,933 
N90-28321/9/GAR PC A03/MF A01 


Institut de Mecanique de Grenoble, Saint-Martin 
d’Heres (France). 

Impacts de Donnees Altimetriques Satellitaires sur 
des Simulations Numeriques de la Circulation Gen- 
erale Oceanique: Sensibilite aux Parametres d’Or- 
bite, Rapport de Synthese Finala (impact of Satel- 
lite Altimetric Data on the Numerical Simulation of 
the General Oceanic Currents: Sensitivity to Orbit 
Parameters). 

Final Report. 

J. Verron. Jul 89, et _ 90-97461 

Contract DRET-88-116 

Text in French. 


Altimetric data from four different satellite orbits and 
mission scenarios are evaluated. The analysis is car- 
ried out with the aim of selecting suitable data for data 
processing. A Newtonian relaxation technique and nu- 
merical simulations are used. The results show that 
data collected from orbital periods of about 10 to 17 
days satisfies the convergence criteria. It is not the 
same for data from higher orbital periods. Sampling ef- 
fects are examined for a 10 day period and they are 
not important provided the sampling procedures are 
taken regularly. Preliminary tests are performed and 
the uncertainties from physical parameterization are 
considered. 


Hydrography 


104,934 

MIC-90-00178/GAR PC E12/MF E01 
McGregor Geoscience Limited, Halifax (Nova Scotia). 
Seafloor topography over the Phalen Colliery, 
phase 2: Sydney Coalfield, Cape Breton, Nova 
Scotia. 

c1989, 112p 

Contract CANMET-89004-04-SQ 

Fold. maps not filmed. 


A 67 line-km grid of marine, high resolution echo- 
sounder and subbottom profiler data was acquired 
over the Cape Breton Development Corporation’s 
Phalen Colliery, off New Waterford, Nova Scotia. The 
survey was conducted in August 1988 as the 2nd 
phase of a multi-year program designed to evaluate 
mining-induced seafloor subsidence by comparing 
pre-mining seafloor profiles with post-mining seafloor 
profiles. The tracks of survey lines and the echo- 
sounder profiles acquired along these tracks were digi- 
tized, then individual line, plan and profile drawings 
were produced. The software permits superposition of 
the 1988 results with earlier 1987 ACAD diagrams. 
This report describes the data collected, its accuracy 
and the methodology used to process and analyse it. 
The field work aspect of this project is both summa- 
rized and detailed in reports on operations, survey sys- 
tems, personnel and navigation. A data inventory and 
quality survey is also given. 


104,935 

MIC-90-00332/GAR PC E07/MF E01 
Canadian Hydrographic Service, Ottawa (Ontario). 
Canadian Hydrographic Service: Activity report, 
1987-88. 


Annual publication. 
c1989, 72p SSC-FS1-14/1988, ISBN-0-662-56508-8 
Text in English and French (Bilingual). 


Annual report of the Service, giving an overview of the 
year’s activities, with more detailed information for 
Headquarters, the regional offices in Scotia-Fundy 
pins. 9 Quebec Region, Central and Arctic Region, 
and Pacific Region. A iist of papers and new charts 
published is also included. 


104,936 

MIC-90-01271/GAR PC E17/MF E01 
Institute of Ocean Sciences, Sidney (British Columbia). 
NOGAP B.6, vol. 6: Physica! data collected in the 
Beaufort Sea, summer, 1987. 

Canadian data report of hydrography and ocean 
sciences no. 60. 

E. Carmack. c1989, 219p SSC-FS97-16/60 


As part of a program to determine hydrocarbon path- 
ways and primary productivity of the waters overlying 
the Beaufort Shelf, biological, chemical and physical 
water properties were measured. Reported here are 
supporting physical oceanographic data, including 








1 
a). 


ja 


ie 
ar 


ts 


1 
). 
ie 


1- 
ig 
al 


19 

















temperature, salinity, light transmission and attenu- 
ation, density, departure from freezing point, and dy- 
namic height. 


104,937 

PB91-110999/GAR PC A04/MF A04 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer informationsteknologi. 

a 5 rok. Ly en Model of Airborne Hydro- 


ra Syst 
¢ fee eo 90, 6ip 1p FOA-C-30578- 8.1 


A Monte Carlo simulation model is described of lidar 
measurements obtained by airborne hydrogr: “4 
laser systems. A new model is introduced for lig 
propagation in water, and it is shown that cwmacton 
results based on this model agree with simulation re- 
sults based on previously used light propagation 
models, but that they require considerably less com- 
puter time. The Monte Carlo simulation model includes 
the possibility to have a water basin consisting of sev- 
eral horizontal water layers, as well as an object within 
the water basin. Several computer experiments are 
given for which the effects on the lidar response due to 
various parameters are described. The author also ex- 
plains a surprising phenomena which he calls the lift- 
ing phenomena. 


Marine Engineering 


104,938 

MIC-90-00365/GAR PC E19/MF E01 
Davis Engineering Limited, Ottawa (Ontario). 
Protection of propeliers in ice. 

F. R. Livingstone, M. F. George, and T. C. Currie. 
c1983, 535p 

Contents: Vol. |: Assessment of protection schemes -- 
vol. Il: Detail design of protection schemes -- vol. Ill: 
Test results, analysis, and discussion. 


Study to develop a method of ae apoy oy propellers 
of Arctic class icebreaking vessels so that they do not 
come in contact with large fragments of ice. Vol. | re- 
ports on the investigation and evaluation of propeller 
protection schemes applicable to single and multi- 
screw ships. The major concepts identified and investi- 
— are ducts (nozzles), ring propellers, deflecting 
ins, bilge keels, propeller cages, open (partial) tun- 
nels, and in-hull propulsion systems. Various devices 
within each concept are developed and each device is 
critically reviewed. Having established the most prom- 
ising protection schemes, the concepts are developed 
in vol. ll, — the hull forms of POLAR 7 (3-screw), 
PIERRE RADISSON (2-screw), and MV ARCTIC (1- 
screw) as a basis. Propeller design and means of man- 
oeuvering are addressed for each case. Vol. Ill analy- 
ses the results obtained from a series of ship model 
tests. 


104,9. 

G-90-00379/GAR PC E07/MF £01 
Ontario. Ministry of Transportation. Marine Office, To- 
ronto. 

Marine outlooks survey: Potential for tug-barge 
services on the Great Lakes. 

B. Jones. c1987, 15p ISBN-0-7729-3920-9 


The Marine Office is frequently approached to expand 
the tug-barge services on the lakes. In response, a lit- 
erature search and survey was carried out to deter- 
mine if there is a potential for a detailed economic and 
technical evaluation of Great Lakes tug-barge service. 
This report details the findings and conclusions of the 
work, completed in November 1987. 


104,940 

MIC-90-01742/GAR PC E12/MF E01 
Melville Shipping Ltd., Ottawa (Ontario). 
Experimentation with various methods of de-icing 
and anti-icing for ships. 

c1989, 157p 


Study to improve ship and personnel safety and the 
practical operability of vessels exposed to severe ice 
accretion by experimentation with some icing control 
systems. As an initial test of selected ice phobic coat- 
ings, a series of laboratory experiments was complet- 

. Ship board tests conducted during the winters of 
1988 and 1989 assessed the efficiency of all of the de- 
icing/anti-icing methods under consideration (ice 


phobic paints, beating panels, air hammer, and inflata- 
ble = The project was adversely affected by mild 
weather. 


104,941 

MIC-90-01748/GAR PC E17/MF E01 
Melville pee Ltd., Ottawa (Ontario). 

Effect of parallel midbody on the resistance of 
ships in level ice. 


©1988, 241p 


Investigation of the influence of parallel midbody 
length on resistance and how this is affected by friction 
coefficient and by the original ARCTIC bow and by the 
Melville bow. The model tests were conducted at the 
ice tank of the Institute for Marine Dynamics in St. 
John’s, Newfoundland. The models were built we from 
6 bows (3 Melville bows and 3 original bows), 4 midbo- 
dies (2 whole midbodies and 2 part midbodies), and 
one stern. The basic model is a 1:30 scale reproduc- 
tion of the ARCTIC, and each part was prepared with a 
specific surface friction coefficient. The model tests 
consisted of 12 towed resistance tests in model EG/ 
AD ice representative of 0.9 m, 1.2 m and 1.5 m, 570 
kPa full scale ice. These ice thicknesses and —— 
correspond to 30 mm, 40 mm and 50 mm, 19 kPa 
model ice. The model test program was conducted 
during January and February 1988, using standard 
model test procedures. 


104,942 
MIC-90-01749/GAR PC E17/MF E01 
Transportation Development Center, Montreal 
(Quebec). 


Development of a peeeaee for predicting propel- 
ler-ice interaction 
M. W. Chernuka. c1988 989, 263p 


The propeller of an ice transiting ship must be de- 
signed to withstand the dynamic loads imposed by ice 
and, as well, have an efficient form for open water 
travel. Thus the compromise in design between 
strength and form requires that propeller loading be 
reliably established to assist in more optimum propel- 
ler design. The report addresses the problem of estab- 
lishing, in a more quantitative manner than before, the 
detailed loading in a propeller-ice interaction process 
and the resultant stress levels in the propeller. Numeri- 
cal modelling of both the propeller and the ice using 
the finite element method was carried out and a pro- 
gram developed to define the propeller-ice interaction 
pressure and allow for variations in the loading over 
the blade surface. The ice model is analyzed to more 
realistically determine the load. 


104,943 

MIC-90-01750/GAR PC E12/MF E01 
Transportation Development Center, Montreal 
(Quebec) 


). 
Modification and testing of a segmented model of 
an icebreaker to evaluate ice resistance mathe- 
matical models. 
|. F. Glen, R. Abdeinour, and M. Steele. c1989, 180p 


The 3d phase of an experimental program designed to 
investigate the components of ice resistance on the 
hull of a vessel using a p'! segmented model 
was completed. This phase compared the loads meas- 
ured on portions of the hull of an icebreaker with those 
predicted by mathematical prediction models, to 
obtain a greater understanding of the ship/ice interac- 
tion process. Further development and testing in ice of 
a segmented model of the R-class icebreaker was 
completed. The segmentation system comprises free 
floating panels of the hull on the port side bow, instru- 
mented to measure load on the segment. The data 
were analyzed to investigate the local ship/ice interac- 
tion phenomena and to determine the contribution to 
resistance from each portion of the hull. The results 
were then compared with the mathematical predictor 
models RICE, a semi-empirical model, and the analyti- 
cal model of Dr. D. Carter. 


104,944 
MIC-90-01755/GAR PC E17/MF E01 
Transportation Development Center, Montreal 
(Quebec). 


Measurement of ice forces on small vessels. Re- 
vised edition 

C. Daley, D. Howard, and D. Frere. c1988, 236p 
Contents: Vol. |: Technical report -- vol. ll: Appendices. 


Discussion of the second phase in a project to investi- 
gate ice loads on small vessels in light ice conditions. 


104,948 


OCEAN TECHNOLOGY & ENGINEERING 





Marine Engineering 


The National Sea Products fishing trawler CAPE 
ee ees ei ee 
measure ice loads over 3.8 sq m of the starboard bow 

This phase of the project included the placement of 12 


Data was collected during a 2-week voyage in late 
winter 1987 south and east of Newfoundland. 


104,945 

N90-28399/5/GAR PC A04/MF A01 
SYMINEX, Marseille (France). 

Confinement ee Tunnel Hy- 
drodynamique: Caracteristiques 
A d’UN Milieu a l’Aide d’Une Source Di- 
rective, Final (Acoustic Confinement in 
the Large Tunnel: Identification of 
the Acoustic Charateristics with a One-Directional 
Final R 


leport. 
aaa 20 Sep 89, 57p REPT-8228-88, ETN-90- 
Contract DRET-88-496 
Text in French. 


The Large Hydrodynamic Tunnel facility was designed 
to study acoustic phenomena on submarine models. 
The reflections of the acoustic waves by the walls of 
the chamber disturbs the accurate measurement of 
the phenomena, so a one-directional source is re- 
quired. The aim of the investigation is to take into ac- 
count the orientation of the emitting source in the char- 
acterization of the medium. The impedance of the 
walls was estimated and discussed. 


104,946 

PB91-104950/GAR PC a All 

eee pene a Inc., Annapolis, M 

Advanced Methods f lor Ship Motion 4 Wave 
Prediction. 


Load 

Final rept. Oct 80-Feb 85. 

J. C. Oliver. Feb 85, 245p 1277, SSC-333 
Contract DTCG23-80-C-2003 

—s by Ship Structure Commitee, Washington, 


A numerical method for the simulation of ship motions, 
hull girder loads and transient three-dimensional hy- 
drodynamic pressure is developed. A time-step inter- 
gration of the equations of motion is performed with 
sectional hydrodynamic forces computed using strip 
theory and buoyancy forces evaluated over the instan- 
taneous immersed hull. In addition to hydrostatic and 
dynamic buoyancy forces, ship motion induced and 
wave diffraction forces, the method can also account 
for ‘flare’ force and quadratic damping forces. The nu- 
merical model also has severai features which may 
provide for more realistic simulations. Linear wave 
theory is assumed for the representation of the inci- 
dent wave field, and regular and irregular, unidirec- 
pm of multidirectional wave systems can be gener- 
ated. 


104,947 
PB91-111930 Not available NTIS 
National Bureau of Standards (el), Gaithersburg, 


MD. Robot Systems Div. 
Control Architecture for Multiple Autono- 
mous U Vehicles (MAUV). 

Final rept. 


J. S. Albus, and D. R. Blidberg. 1987, 23p 
Sponsored by New Hampshire Univ., Durham. Marine 


Systems Engineering 
Pub. in Proceedings of International Symposium 
Unmanned Untether Technology (Sth), 


ed Submersible 
Merrimack, NH., June 22-24, 1987, v2 p444-466 198 


A pair of intelligent autonomous undersea vehicles 
based on the EAVE-EAST vehicle ee and the 
NASA/NBS standard reference model control “wo 
architecture (NASREM) is being developed. 

addressed are: hierarchical Setributed 


cooper 
~)- two intelligent vehicles in a natural and po- 
sang hostile environment. In short, the project rep- 
resents basic research on the nature of intelligent be- 
havior. 


104,948 
TIB/B90-81871/GAR PC E11 
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OCEAN TECHNOLOGY & ENGINEERING 


Marine Engineering 


Germanischer Lloyd, Hamburg (Germany, F.R.). 
Germanischer Lloyd. Fachlicher Teil des Ges- 
chaeftsberichtes 1989. (Germanischer Lioyd. 
Annual report 1989, technical section). 

1990, 113p 

In German, English. 


The lavishely illustrated 1989 annual report of Ger- 
manischer Lloyd informs on: 1989 in retrospect; re- 
search - hull and machinery; ship safety; mechanical 
engineering; offshore technology; electrotechnology; 
wind energy technology; environmental protection; 
navy; newbuildings and conversions; yachts and small 
craft; underwater technology; project assistance; 
marine advisory services; technical safety; hydraulic 
engineering; containers; materials technology; indus- 
trial inspections; supervisory board; executive board, 
divisional directors; committees; our presence world- 
wide; training; statistics 1989; exhibitions and presen- 
tations; lectures and publications; new rules and regu- 
lations. (HWJ). (Copyright (c) 1990 by FIZ. Citation no. 
90:081871.) 


104,949 


TIB/B90-82050/GAR PC E07 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). 
Unterwassertechnik - ein High-Tech-Markt mit Zu- 
kunft. (Underwater technology - a high tech 
market with future). 

G. Luther. 1989, 22p Rept no. GKSS-89/E/59 

in German. With 5 diagrams, 5 tabs. 


The difficult Northsea conditions are the background 
and basis for the development of new offshore tech- 
nologies by European companies. The amount of 
money spent for R and D ranges up to 1 billion Deut- 
sche Mark per year. The larger part of this volume is 
spent for the development of safe and efficient under- 
water techniques. Developments related to diving are 
part of these activities. The large volume of financial 
expenditures demonstrates the amount of High-Tech 
that is produced by or needed for this market. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:082050.) 


Marine Geophysics & Geology 


104,950 


MIC-90-00032/GAR PC E07/MF E01 
Indian and Northern Affairs Canada. Geology Division, 
Yellowknife. 

Late Quaternary marine record of the Cape Parry- 
Clinton Point region, District of Mackenzie. 

D. E. Kerr. c1988, 11p 


The Cape Parry-Clinton Point study area comprises 
Parry Peninsula, Darnley Bay and the coastal lowlands 
north of the Melville Hills. The region was investigated 
during the summer of 1988 to record the marine stra- 
ligraphy and the major raised marine geomorphic fea- 
tures. Twenty stratigraphic sections were measured. 


104,951 


MIC-90-01107/GAR PC E07/MF E01 
Geological Survey of Canada, Ottawa (Ontario). 
Marine geological and geotechnical investigations 
in Wellington, Byam Martin, Austin, and adjacent 
channels, Canadian Arctic Archipelago. 

Paper no. 89-11. 

B. MacLean. c1989, 77p SSC-M44-89/11E, ISBN-0- 
660-13256-7 


Wellington, Byam Martin, Austin, and adjacent chan- 
nels were investigated in 1986 from CSS HUDSON 
using marine geological and geophysical methods. 
These methods provided information on the distribu- 
tion, composition, thickness, geotechnical properties, 
magnetic susceptibility, paleo-oceanography, and 
depositional environments of the unconsolidated 
seabed sediments, and on the near surface structure 
of the underlying bedrock. The work was conducted as 
part of the Northern Oil and Gas Action Program. 
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Oceanographic Vessels, Instruments, 
& Platforms 


104,952 

MIC-90-01510/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 

Temporary operating instructions for the use of 
the instrument sonde-bathometer. 

Canadian translation of fisheries and aquatic 
sciences no. 5399. 

E. A. Sobchenko. c1988, 24p 

Translated from Russian. Originally published in Rus- 
sian, by the State Oceanographical Institute, at 
Odessa, Russia. 


The sonde-bathometer is designed to measure tem- 
perature, electroconductivity, salinity and hydrostatic 
pressure. Trials were carried out on weather ships and 
indicate that the instrument can and should be intro- 
duced quickly into the general practice of oceanogra- 
phy. These instructions are temporary in that, as the 
introduction of the instrument continues, they will be 
refined and improved. The paper covers the character- 
istics and operating conditions and conversion of read- 
outs to physical parameters. 


Physical & Chemical Oceanography 


104,953 

MIC-90-01181/GAR PC E12/MF E01 
Environmental Studies Research Funds (Canada), 
Ottawa (Ontario). 

Beaufort Sea ice scour data base (SCOURBASE): 
Update to 1986. 

Environmental Studies Research Funds report no. 


G. R. Gilbert, S. J. DeLory, and K. A. Pedersen. 
c1989, 111p ISBN-0-920783-96-1 
Fold. maps not filmed. 


The grounding of sea ice on high latitude continental 
shelves of the world represents a potential threat to 
the maintenance of subsea industrial installations. The 
Beaufort Sea SCOURBASE system was created to 
store the major scour parameters relevant to engineer- 
ing design in a comprehensive data base format. The 
term SCOURBASE was adopted as the formal name 
for the 5 data bases in the Beaufort Sea Ice Scour 
Data Base System. This report presents an ——— of 
the SCOURBASE system with additional h = 
1984-86 data sets, as well as the new NAVBA 
system and the upgrading and improvement of he 
original Ice Scour Data Base. 


104,954 

MIC-90-02160/GAR PC E19/MF E01 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). 

Atlas of physical oceanographic data for current 
surge studies on the Grand Banks of Newfound- 
land, 1985. 

Canadian technical report of hydrography and ocean 
sciences no. 121. 

H. Sandstrom, and J. A. Elliot. c1 989, 476p 


This is the fourth in a series of atlases prepared to 
study the incidence of tidally generated large ampli- 
tude internal waves and associated current surges 
along east coast continental shelves. This atlas covers 
CSS DAWSON cruise 85-024 to the edge of the Grand 
Banks in the vicinity and to the east of the Hibernia 
exploration area. The field data were collected near 
the shelf edge and extending into Flemish Pass cen- 
tered on 47 N latitude from August 13-28, 1985. Two 
moorings were deployed and recovered. CTD, BAT- 
FISH, Ametek Straza Acoustic Doppler Current Profil- 
er, and 12 kHz Raytheon Sounder equipment were op- 
erated from the ship. This cruise studied the nature of 
the internal tide and the short waves and compared 
eee to that in the Scotian Gulf and near the 
ully. 


104,955 
N90-25406/1/GAR 
(Order as N90-25398/0/GAR, PC A08/MF 
01 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
rr Raumfahrt e.V., Oberpfaffenhofen (Germany, 
-R.). 


jhe Colour: Methods, Technologies, Applica- 
ns. 

H. Vanderpiepen. cMar 90, 9p 

In Esa, Remote Sensing and the Earth’s Environment 
p 51-59. 


Remote sensing of water color/chlorophyll fluores- 

cence and its application to the mapping of pigments, 
suspended matter and other substances from airborne 
and spaceborne sensors is discussed. The physical 
processes involved are described. Methods used for 
quantitative interpretation of data are discussed. Appli- 
cations of the technique in monitoring algae blooms 
and other dynamic processes are demonstrated. Multi- 
spectral scanner technologies and imaging spectrom- 
eters are discussed with special reference to ESA’s 
Earth Observation Program. 


104,956 

PB91-109298/GAR PC A03/MF A03 
Environmental Research Lab., Narragansett, RI. 
Developing Model of Benthic-Water Contaminant 
Transport in Bioturbated Sediment. 

Journal article. 

W. R. Davis, and J. C. Means. c1989, 14p EPA/600/ 
J-89/437, ERLN-803 

Pub. in Proceedings of the EMBS (21st), Gdansk, 
Poland, September 14-19, 1986, p215-226 1989. Pre- 
pared in cooperation with Maryland Univ., Solomons. 
Chesapeake Biological Lab. 


Chemicals entering marine waters are incorporated 
into distinct compartments and these reservoirs are in 
exchange with one another. The chemo-dynamic stor- 
age compartments in marine systems include sedi- 
ment to the depth of bioturbation (0-50 cm), suspend- 
ed sediments, dissolved phases (pore, ventilation and 
overlying water), and tissue residues. The key trans- 
port processes are particle flux across the sediment- 
water interface, vertical mixing within the bioturbation 
zone, and dissolved contaminant exchange between 
suspended particles or sediment and surrounding sea- 
water or interstitial water. The key transport variables 
in entrainment are physical shear, bioturbation, and 
sediment cohesiveness. Vertical mixing may be mostly 
a function of the rate of conveyor-type feeding. Dis- 
solved exchange between solid and dissolved phases 
is controlled by concentration gradients, partitioning 
relationships, organic matter, surface area, and some- 
times redox conditions. Irrigated burrow systems ac- 
count for most exchange of solutes and deep burial of 
newly deposited solids. 


104,957 

PB91-110163/GAR PC A09/MF A09 
Yat Park Service, Anchorage, AK. Alaska Region- 
al Office. 

Proceedings of the Second Glacier Bay Science 
Symposium. Held in Glacier Bay Lodge, Alaska on 
September 19-22, 1988. 

A. M. Milner, and J. D. Wood. 29 Oct 90, 183p ISBN- 
0-943475-03-1 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 90-5862. 


The publication presents the proceedings of the 
Second Glacier Bay Science Symposium, held at the 
Glacier Bay Lodge in Glacier Bay National Park and 
Preserve, Alaska, on September 19-22, 1988. The ob- 
jectives of the symposium were to (1) provide bridges 
of communication between the various scientific disci- 
plines, (2) present the results of scientific research 
conducted at Glacier Bay during the past five years, (3) 
examine the relationship between science and man- 
agement at Glacier Bay, and (4) discuss the future di- 
rection and role of science in the Park and preserve. 
Thirty-one scientific papers on the ecology, biotic com- 
munities, geology, geomorphology, and influence of 
man on nature in the Glacier Bay National Park and 
Preserve and adjacent areas in southeastern Alaska 
are presented in the volume. 


104,958 

PB91-113134/GAR PC A03/MF A03 
National Ocean Service, Rockville, MD. Office of 
Oceanography and Marine Assessment. 

Water Level Measurements in the Polar Regions: 
Status and Technology. 

rae mene — 

E.M H. H. Shih, and R. F. Edwing. Sep 90, 
40p NOAA/TM/NOS/OMA- 54 


The report is a survEy of work that NOS and others are 
or have been doing in the area of sea level measure- 
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ments in poiar regions, with a ial emphasis on the 
needs of NOAA’s Climate and Global Change Program 
and the Global Sea Level Observing System, known 
as GLOSS. The report assesses the state-of-the-art of 
the technology involved, the potential for future devel- 
opment, and provides recommendations for near and 
long-term projects. It also, recommends that Prudhoe 
Bay, AK be established as a pilot station for further 
investigations into the measurement requirements of 
other Arctic stations and that a cooperative program 
be initiated with the National Science Foundation for 
establishing stations in Antarctica. 


118/A90-81887/GAR PC E07 
Technische Univ. Braunschweig (Germany, F.R.). Na- 
turwissenschaftliche Fakultaet. 

a und Analytik von Methan aus natuerii- 
chen Waessern. (Stripping and analysis of meth- 
ane from natural waters). 

Diss. (Dr.rer.nat). 

L.O. Figura. 15 Feb 89, 93p 

In German. 


Empirical investigations of the exchange of com- 
pounds along liquid interfaces show high mass-trans- 
fer coefficients for the desorption of non-reactive, 
slightly soluble gases from water along bubble inter- 
faces. For this reason, an apparatus, consisting essen- 
pe of a 2-dm (3) bubble column, was set up for the 
desorption of methane from sea water. The influence 
of important operating parameters on the mass trans- 
fer, such as salinity, temperature, type of stripping gas, 
different gas distributing devices and flow rates, was 
investigated. On the basis of the measurements, a 
new sample injection technique for gas-chromat os 
phic water analysis was developed with the aid o' 
— strip cell. This can be used for a quantitative ond 
hly accurate determination of the content of dis- 
2 ed gases, such as CH sub 4 , N sub 20, C sub3H 
sub 8 etc., in aqueous solutions. The technique has the 
advantage that time and effort consuming sample 
pecoeenne are dispensed with, even in the case of 
avily polluted waters, since the aqueous matrix does 
not get onto the separation column. For the continu- 
ous desorption of methane from water, a rotating strip- 
per was set up Spay | the Jag". os of a heart-lung 
machine as used in the 50s. influences of the op- 
erating parameters on the degree of desorption and 
the recombination rates were theoretically and experi- 
mentally quantified due to the complete mass balanc- 
ing. The non-stationary diffusion model by HIGBIE was 
experimentally verified. It could be established that the 
rotating stripper is generally suitable for application in 
a bo -eye submersible methane-detection system. 
fon rig.) a orre (c) 1990 by FIZ. Citation no. 
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104,960 

DE$0518449/GAR PC A09/MF-A01 ° 
Ecole Nationale des Ponts et Chaussees, Paris 
(France). 


Probabilistic approach of elasto-plastic behavior 
of offshore structure under stochastic wave 
forces. 

Thesis. 

M. Arroyo-Contreras. Mar 89, 191p FRNC-TH-3641 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This work studies the reliability analysis of a Jacket- 
type offshore structure, under the action of wave 
forces. The mechanical model includes various elasto- 
plastic diagrams with and without the combination of 
the normal force and the bending moment. A diminu- 
tion of the normal force is introduced in order to ac- 
count for buckling. A linearisation is introduced for 
easier application. The dynamic wave forces on the 
structure are assumed to have zeromean, Gaussian 
characteristics (a gaussian stationary and jodic 
random process with zero mean value) when suitably 
linearized. The safety index is computed, for each fail- 
ure limit state of the system, by the branch and bound 
method, with the help of equivalent h lanes in a 
first order eae an hydrid method is also de- 
veloped, which requires a Monte-Carlo simulation. 
Two examples of a portal frame structure and a jacket- 
type offshore structure illustrate this approach and 


OCEAN TECHNOLOGY & ENGINEERING 


show the effect of considering the interaction between 
the normal force and the bending moment in the reli- 
ability level of a system. 


104,961 

DE90518736/GAR PC A03/MF A014 

Velton Teknillinen _Tutkimuskeskus, Espoo (Finland). 
permeabiliteetin vai- 

= vedenalaiseen ap sa no oe 

seen. (Effect of offshore structural steel perme- 

ability on underwater magnetic particle inspec- 


tion). 

J. Pitkaenen, and T. Aastroem. Mar 90, 36p VTT- 
TIED-1113, ISBN 951-38-3683-5 

In Finnish. 

U.S. Sales Only. peaane of this document are illegible 
in microfiche products. 


For underwater csiittiein the most frequently used 
non-destructive testing (NDT) methods are visual and 
magnetic particle testing. ney abe particle testing is 
used mainly due to the fact that its ability to indicate 
discontinuities under water is just about as good as its 
ability in air. The report deals with Fen name Pee praes 
influenci an fa. flaw detectability in a 
testing special emphasis on manipu ceesheres 
underwater testing. A prerequisite for a reliable testing 
is a properly formed calibration. The most impor- 
tant factor as far as the calibration is concerned is the 
selection of the magnetic field strength to be used. 
The selection is primarily affected by the permeability 
of the material to be tested. The paper discusses the 





permeabilities of typical offshore structural steels and 
the factors affecting them. 

104,962 

MIC-90-00377/GAR MF E01 


Memorial Univ. of Newfoundland, St. John’s. Centre 

for Cold Ocean Resources En ogee ® 

Role of C-CORE in Canadian c oceans re- 

sources 

J. Clark. c1989, 6p 

po ng Transition on the Canadian Petroleum Fron- 
shop (15th: 1988: Fairmont, B.C.) Presented 

at the Managing Transition on the Canadian Petroleum 


Frontiers Workshop. 
Microfiche only. 


Paper presenting the establishment and development 
of C-CORE, from 1975 to the present. The paper in- 
cludes the mandate of the Centre, research programs, 
and objectives. 


104,963 

MIC-90-00620/GAR PC E07/MF E01 
Canada Inst. for Scientific and Technical Information, 
Ottawa (Ontario). 


Mechanism of abrasion profile development in the 
coastal zone of the sea. 

Canadian translation of fisheries and aquatic 
sciences no. 5430. 

Y. D. Shuisky. c1989, 11p 

Translated from Russian. Originally published in Rus- 
sian, at Sofia, Bulgaria. 


Analysis of some accepted theories of abrasion shore- 
line dynamics relating to the wave erosion of cliffs. The 
paper proposes alternative methods of explaining 
more fully and reliably the unevenness of the abrasion 
rate in time and space, the fluctuations in the size of 
beaches and the amount of sediment they contain, the 
variations in the steepness of the bottom gradients 
and the form of the profile of the cliffs and underwater 
slope, and the dynamics of the shoreline. 


104,964 

MIC-90-00713/GAR PC E07/MF E01 
International Centre for Ocean Development 
(Canada). Halifax (Nova Scotia). 

International Centre for Ocean Development 
(Canada): Annual report 1988-89. 

c1989, 48p ISBN-0-662-56735-8 

Text in English and French (Bilingual). 

Annual report of the Centre, established in 1985 to ini- 
tiate, encourage, and su cooperation between 
Canada and developing countries in ocean resource 
development. The report covers global projects, and 
projects in the Caribbean Basin, the South Pacific, the 
South and West Indian Ocean, and West Africa. A list 
of project activities completed as of the end of the year 
is given. A financial statement is included. 


104,965 
MIC-90-01439/GAR PC E07/MF E01 


104,968 


General 


Department of Fisheries and Oceans, Ottawa (Ontar- 
io). Economic and Commercial Analysis Directorate. 
Report on the ocean science and 

sector of the oceans industry of British 
Economic and commercial analysis report no. 25. 
c1989, 42p 


Canada’s offshore area supports the oceans industry, 
companies which use the ocean’s renewable and non- 
renewable resources such as \ 


mining, recreation, and oil and gas and de- 
velopment, and companies which supply ocean users 
with and services such as shipping, st 


ing, and a diversified range of highly specialized sci- 
ence and advanced technology: products. In 


an overview of the 
T sector of the oceans industry of B.C., positions 
the sector within the of Fisheries and 
Oceans’ overall , speculates on the 
market outlook for OS&T products and services, 
analyzes the factors which the Sector’s 
growth. 
104,966 
MIC-90-02951/' PC E12/MF E01 
Canadian Coast Guard. Resear 
Ottawa (Ontario). 
Coast Guard. Research and Develop- 
ment: Annual report 1987: 
c1988, 173p 


Contents: Vol. 1: Report -- vol. 2: Program detail. 


This annual report contains an overview of the results 
of the Research and Development program. It con- 
tains summaries of each project undertaken as part of 
the program. In addition, it includes a list of reports 
which resulted from research projects undertaken. 


104,967 
N90-27156/0/GAR 
(Order as N90-27140/4/GAR, PC A10/MF 


National Aeronautics and Soars Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
bag for the Oceans. 

E. Esaias. Jul 90, 5p 
In NASA, Langley Research Center, Earth Sciences 
Requirements for the Information Sciences Experi- 
ment System p 159-163. 


oceanogr: for direct broadcast, why, 
and what type are discussed. Four reasons for 

exist: need for real-time observations in support of 
studies; need to back up point failures; need for experi- 
mentation with onboard processing and selection of 
data for direct broadcasting; and the need to develop 
future operational NOAA systems. Each of these areas 
is examined. 


104,968 
N90-27157/8/GAR 
(Order as N90-27140/4/GAR, PC ser | 


) 
National Aeronautics and Space Administration, 
Hampton, VA. ley Research Center. 
ications of ISES for Coastal Zone Studies. 
. Bartlett. Jul 90, 4p 
In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 165-168. 


In contrast to the discipline- and process-oriented 
topics shically by — zone studies are bom 
geographically by the coc circumstances inheren 
in the interface between land and water. The charac- 
teristics of coastal zones which make them worthy of 
separate consideration are: (1) the dynamic nature of 
natural and anthropogenic processes taking place; (2) 
the relatively restricted spatial domain of the narrow 
land/water interface; and (3) the large proportion of 
the Earth’s population living within coastal zones, and 
the resulting extreme pressure on natural and human 
resources. These characteristics place special con- 
straints and priorities on remote sensing applications, 
even though the applications themselves bear close 
relation to those addressed by other elements of this 
report (e.g., oceans, ice, vi tion/land use). The 
discussion which follows first describes the suite of 
remote sensing activities relevant to coastal zone 
studies. Potential Information Sciences 

System (ISES) experiments will then be addressed 
within two general categories: applications of real-time 
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General 


data transmission and applications of onboard data 
acquisition and processing. 


104,969 
N90-27442/4/GAR 
(Order as N90-27438/2/GAR, PC A07/MF 
01) 


a of the Oceanographer of the Navy, Alexandria, 
Tactical Oceanography from Space: The Next 
Decade. 


J. T. Malay. cMay 90, 5 
in AGARD, Tactical ps of Space Systems 5 
p. 


Naval Oceanography from space is a tactical force 
multiplier. Space systems are playing an ever increas- 
ing role in command, control and communications; sur- 
veillance and targeting; navigation; and environmental 
remote sensing. Oceanographic and meteorological 
satellites are supporting the fleet today and will be 
even more important in the next decade. Tactical 

y from space is briefly described and cur- 
rent plans to participate in space technology develop- 
ment is briefly discussed. 


104,970 

PBS1-111849/GAR PC A05/MF A05 
Massachusetts Inst. of Tech., Cambridge. Sea Grant 
Coll. ram. 

elated Research at MIT: A Directory of 
Research 1990-1991. 

K. Hartley, and J. Moore. Jul 90, 76p MITSG-90-13 
See also PB88-230727. 


Contents: Aeronautics and Astronautics; Biological 
Sciences; Chemical Engineering and Science; Civil 
and Environmental Engineering; Computer Science; 
Earth, en and Planetary Sciences; Electrical 
ee and Computer Science; Energy; Human- 
ities; Manufacturing and Mechanical Technology; Man- 
agement and Economics; Marine Studies an Ocean 
Engineering; Materials Science and Engineering; and 
Physics and Mathematics. 


118/890-82049/GAR PC E07 
GKSS - Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Te ude (Germany, F.R.). 

xperiences of Brasil/German NDT-trials at PE- 
TROBRAS research platform-PPL-1-TG in 1988. 
H.J. Manthey, C.S. Camerini, W. Kelb, and D. 
Leonard. 1989, 19p Rept no. GKSS-89/E/62 

7. international symposium on offshore engineering 
(Brazil Offshore ig ( Rio de Janeiro (Brazil), 21-25 Aug 
1989, With 3 figs., 1 tab 


According to Brasilian-German Bilateral Cooperation 
in Scientific Research and Technological Develop- 
ment a German group of 7 le (scientists and 
divers) joint the Petrobras/CENPES members in Nov./ 
Dec. 1988 to explain and demonstrate NDT-methods 
developed at GKSS and Hannover University together 
with industrial partners. Three methods were demon- 
strated dry at CENPES and in water at the research 
platform-PPL-1TG in Angra dos Reis: A Magnetic Par- 
ticle Inspection method (M MPI) especially for underwat- 
er use called MAGFOIL (surface crack detection); an 
Eddy-Current Inspection system (ECI) (surface crack 
detection); an Ultrasonic Inspection (USI) with an ori- 
entation monitor (ORMON). The underwater tests 
were done using different samples in a water depth of 
12 m and using one node of the test platform in 3 m 
water depth. Results of the tests and the evaluation 
4 explained in details. (orig). (Copyright (c) 1990 by 
FIZ. Citation no. 90:082049.) 
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104,972 
DE90015652/GAR PC A03/MF A01 
on and G Mound Applied Technologies, Miamisburg, 
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Finite difference modeling of laser diode ignited 


components. 

D. W. Ewick. 1990, 19p MLM-3645(OP), CONF- 
900792-9 

Contract AC04-88DP43495 

International pyrotechnics seminar (15th), Boulder, CO 
(USA), 9-13 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

ih desde of this document are illegible in microfiche 
pri 


The — characteristics of a laser diode ignited py- 
rotechnic component were modeled by using a finite 
difference technique to solve the governing time-de- 
pendent heat transfer equation. The model was used 
to calculate the ignition time of Ti/KCIO(sub 4) and a 
CP/carbon black blend at various laser power levels. 
The effect of temperature on the laser ignition thresh- 
old of these materials was investigated over a range of 
(minus)54(degree)C to 74(degree)C. The impact was 
found to be more significant for CP/carbon black than 
for TiKCIO(sub 4) because the latter has a higher auto- 
ignition temperature. The effect of the laser pulse rise 
time on ignition time was found to be significant only at 
relatively high power levels. The effects of both quartz 
and sapphire windows on the ignition threshold on CP/ 
carbon black were also modeled. Because of beam di- 
vergence and conduction losses, these windows sig- 
nificantly affected the time-to-ignition and the laser ig- 
nition threshold. 11 refs., 13 figs., 2 tabs. 


104,973 
DE90015742/GAR PC A03/MF A01 
EG and G Mound Applied Technologies, Miamisburg, 


OH. 
Development and application of LEESA. 

R. S. Carlson, and R. L. Wood. 1990, 20p MLM- 
S6S(OP), CONF-900792-10 
Contract AC04-88DP43495 
International pyrotechnics seminar (15th), Boulder, CO 
(USA), 9-13 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A precision Low Energy Electrostatic Sensitivity Appa- 
ratus (LEESA) was developed in the voltage range 0-- 
3000 voits dc and was employed over a capacitance 
range of 25--50,000 pF on sensitive, very sensitive, 
and extremely sensitive pyrotechnic fuels and compo- 
sitions. Zirconium powder, Zr/KClO(sub 4) pyrotech- 
nic, titanium powder, Ti/KCIO(sub 4) and TiH(sub x)/ 
KCIO(sub 4) pyrotechnics (x = 0.65, 1.65) and several 
other sensitive materials were evaluated. LEESA simu- 
lates casual human contact with potentially hazardous 
materials. In operation, a hand-held probe is applied to 
the sample to oe the capacitance. As the probe 
approaches the sample, a spark jumps from the probe 
tip to the sample when the gap closes to the appropri- 
ate distance. This is lay owe to a finger or a tool 
touching a sensitive material during which maneuver a 
spark jumps to the material. LEESA defines the proba- 
bility of ignition over a voltage or energy range and is 
capable of thousands of trials on a test material in the 
span of a few hours. In addition to evaluating static 
sensitivity, the effect of electrode polarity, individual 
differences between operators, test method, humidity, 
sample size, particle size, capacitance, time constant 
RC, and voltage versus energy have been determined. 
The equipment is inexpensive and easy to build and 
use and is a low risk method because of the small 
quantities of sensitive material being tested at any one 
time. The accuracy and precision of the results sur- 
passes that of methods currently in use. 7 refs., 11 
figs., 1 tab. 


104,974 
DE90015746/GAR PC A03/MF A01 
po and G Mound Applied Technologies, Miamisburg, 


Effective low-profile thermite torch. 

J. H. Mohler, D. L. Halcomb, and D. R. Begeal. 1990, 
15p MLM- -3650(OP), CONF-900792-13 

Contract AC04-88DP43495 

International pyrotechnics seminar (15th), Boulder, CO 
(USA), 9-13 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A thermite torch was designed and built for use in a 
space-limited environment. The intended application 
required that a series of these torches be ignited from 
a single, external pyrotechnic source. Novel design 
features and optimized use of a single thermite formu- 


lation made it possible to achieve the required per- 
formance, within the constraints of the application 
system. 2 refs., 7 figs. 


104,975 
DE90016104/GAR PC A02/MF A01 
Sandia National Labs., Ayes NM. 

mistry of shock-induced exothermic 


Thermoche 

reactions in selected porous mixtures. 

M. B. Boslough. 1990, 10p SAND-90-0647C, CONF- 
9008125-4 

Contract AC04-76DP00789 

Explomet conference, San Diego, CA (USA), 12-17 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Steady detonation theory has been used to describe 
shock-induced chemical reactions in a variety of 
powder mixtures. By introducing a number of simplifi- 
cations, pressure and temperature increases caused 
by a reaction can be estimated by considering only the 
initial powder density, porosity, heat of reaction and 
thermophysical properties of the product phases. For a 
given mixture, the pressure increase is greater for 
higher initial powder packing density. Materials with 
Se je volume increases associated with the reaction 

will demonstrate the largest pressure increases, as ex- 
pected: Shock temperatures can be approximated by a 
linearly increasing function of pressure, where the 
zero-pressure intercept is the adiabatic reaction tem- 
perature and the slope depends on initial porosity, 
volume change and product specific heat. The ap- 
proximation provides a means of characterizing shock- 
induced chemical reactions in terms of zero-pressure 
material properties. 8 refs., 2 figs., 1 tab. 


104,976 


DE90016482/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Correlation between the ultimate elongations of 
rapidly expanding rings and stretching metal jets. 
W. H. Gourdin. 1 Aug 90, 6p UCRL-JC-103654, 
CONF-900818-5 

Contract W-7405-ENG-48 

International conference on shock wave and high- 
strain-rate phenomena in materials, San Diego, CA 
(USA), 12-17 Aug 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The recent work of Duffy and Golaski and Lichten- 
berger demonstrated that the initial metallurgical con- 
dition of a material can significantly affect its perform- 
ance when used as a shaped-charge liner. Duffy and 
Golaski showed that the penetration of copper shaped 
charges increases by 10--20% when the grain size of 
the liner is reduced from 150 to 25 (mu)m and the uni- 
formity of the microstructure is improved. Lichten- 
berger confirmed this behavior in liners made from 
oxygen-free electronic (OFE) grade copper and also 
showed that the purity of the liner material can 
produce similar effects. These observations suggest 
that some characteristic of the liner material itself can 
be correlated with shaped-charge performance. Such 
a characteristic, along with a corresponding laboratory 
test procedure, would be very useful as a means of 
identifying promising candidate materials prior to the 
expensive testing of prototype munitions. Lichten- 
berger has suggested that the” recrystallization tem- 
perature” is one such characteristic, and he has suc- 
cessfully demonstrated a correlation with jet behavior. 
In this paper, | suggest that the ultimate elongation of 
specimen rings expanded by means of the electro- 
magnetic launch technique is another material charac- 
teristic that appears to correlate with the breakup be- 
havior of stretching metal jets. | briefly discuss in gen- 
eral terms why such a correlation may exist and then 
offer some limited experimental evidence for it. 


104,977 


DE90016865/GAR PC AO5/MF A01 
Lawrence Livermore National Lab., CA. 

Very high burn rate propellants. Final report. 
Progress rept. 

1990, 76p UCAL- CR-104639 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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Teledyne McCormick Selph has successfully complet- 
ed the objectives of the program -- the formulation, 
synthesis, and characterization of several cast solid 
propellants possessing very high burn rates (of the 
order of several meters per second) and suitable for 
incorporation as the propelling charge for a variety of 
modern gun systems of various cali , and for po- 
tential rocket applications. More specifically, the tasks 
successfully accomplished include: (1) The selection 
of candidate propellant compositions based upon the 
practical factors of chemical stability and compatibility, 
density, heat of formation, availability and cost. (2) 
Theoretical thermochemical and ballistic evaluation 
and subsequent downselection. (3) Batch preparation 
of selected candidates and manufacturing process pa- 
rameters studies. (4) Experimental determination of 
safety characteristics and ballistic evaluation (i.e., burn 
rate determination). (5) Preliminary studies of grain de- 
signs and theoretical ballistic performance for gun ap- 
plications. The results indicate substantial improve- 
ment in several current gun systems are achievable by 
incorporating the technology and propellants devel- 
oped as a result of this project. 


104,978 
DE$0017237/GAR PC A03/MF AO1 
Los Alamos National Lab., NM. 

Chem of detonation soot II: More diamonds 
and volatiles. 

N. R. Greiner, Y. C. Rogers, and W. D. Spall. May 
90, 12p LA-11837-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are iliegible in microfiche 
products. 


Soot samples obtained from detonation of explosive 
charges were subjected to perchloric acid oxidation. 
Diamond peaks were confirmed by x-ray diffraction in 
most of the residues. Untreated soot samples were 
pyrolyzed and evaluated by = aa Gumaatae mass 
spectrometry; a total of 31 different volatiles were re- 
covered. The volatiles observed in detonation soot are 
similar to those found in carbon blacks, naphthalene 
and benzonitrile being the most abundant and fre- 
quently observed pyrolysis products. Differences 
among the volatile components result in a characteris- 
tic fingerprint of each soot and may provide insight into 
energy release and chemical transformations involved 
in explosive reactions. 11 refs., 1 fig., 3 tabs. 


104,979 

N90-28116/3/GAR PC A03/MF A01 
Direction des Armements Terrestres, Toulouse 
(France). Centre Aeroporte de Toulouse. 

Largage a Tres Faible Hauteur. Conditionnement 
et Largage en Tandem de Deux Fardeaux Condi- 
tionnes sur Deux Plates-Formes PC6 Assembiees 
a lAide d’Une Liaison Rigide. Rapport d’Essais 
Techniques E-700 (Very Low Height Drop Test. 
Conditioning and Tandem Dropping of Two Loads 
Condi in Two PC6 Platforms Assembled by 
Rigid Structures). 

Test Report. 

Sep 89, 22p ETN-90-97430 

Text in French. 


The results of the tests performed with loads dropped 
from a plane during yoy are reported. The loads were 
dropped from not too far from the ground. The material 
used in load conditioning and the numerical character- 
istics of the loads are given. The test procedures 
during the flight are described. The results showed 
sem dropping of loads using rigid bindings is satis- 
factory. 


104,980 
N90-28117/1/GAR PC A03/MF A01 
Direction des Armements Terrestres, Toulouse 
(France). Centre Aeroporte de Toulouse. 
Largage a Tres Faible Hauteur. Conditionnement 
et Largage en Tandem de Deux Fardeaux Condi- 
tionnes sur Deux Plates-Formes PC6 Assembiees 
a l’Aide d’Une Plate-Forme PD9 et de Deux Liai- 
sons Rigides. R: d’Essais Techniques E-700 
Tandem’ Low Height Drop Test. Conditioning and 
ing of Two Loads Conditioned in 
lorms Assembled by One PD9 Piat- 
form phe Rigid Structures). 


Report 
G. Ottavi. Gp 89, 28p ETN-90-97431 
Text in French. 


The results of the tests performed with loads dropped 
from a plane during flight are reported. The loads were 
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dropped very far from the ground. The material used in 
load conditioning and the numerical characteristics of 
the load are given. The test procedures during the 
flight are described. The results showed that the 
tandem dropping technique using rigid structures and 
the PD9 platform is satisfactory. 


104,981 

N90-28118/9/GAR PC A03/MF A01 
Direction des Armements Terrestres, Toulouse 
(France). Centre Aeroporte de Toulouse. 


Largage a Tres Faible . Conditionnement 
Largage en Tandem de Deux Fardeaux Condi- 
tionnes sur Deux ‘ormes PC6 Assembiees 
: PAide Se E700 (ver wai Ag amg 
echniques E- ery Height est. 
Conditioning and Tandem of Two Loads 
in Two PC6 Pla Assembied by 
Rigid Structures). 
Test Report. 
Sep 89, 22p ETN-90-97432 
Text in French. 


The results of the tests performed with loads dropped 
from a plane during flight are reported. The loads were 
dropped not too far from the ground. The material used 
in load conditioning and the numerical characteristics 
of the load are given. The test procedures during flight 
are described. results showed that the dropping of 
loads using rigid structures is satisfactory. 


104,982 

TIB/B90-81950/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
——. F. R.). Information und Dokumentation. 





of charge). 
P. Wanni , and E. Kleinschmidt. 1987, 18p Rept 
no. MBB-UA-1051-87-PUB 
In German. 18. international annual conference of the 
Fraunhofer-institut fuer Treib- und Explosivstoffe (ICT) 
on technol of energetic materials: Manufacturing 
and caverans © valuation of product properties and 
commercial ibition, Karlsruhe (Germany, F.R.), 1-3 
Jul 1987. 
Microfiche only. 


Plastics as a phlegmatizer for explosives have consid- 
erable advantages over waxes. plastics used are 
as a rule pure substances, precisely defined in chemi- 
cal terms, which are manufactured by a reproducible 
process. Waxes, on the other hand, often consist of 
natural products of different origins and quality. This 
article deals with the selection of a plastic binder for 
compressible explosive charges, its treatment to 
produce a fluid granulate, compressibility and mechan- 
ical properties. A decisive advantage of the binder is 
the excellent resistance to temperature changes, high 
thermal stability and long storage life. bas o). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081950. 


104,983 

TIB/B90-81953/GAR MF E01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 

(Germany, F.R.). Information und Dokumentation. 
Polybutadiene - mechan enndaten vers- 

chiedener HTPB-Typen. (Polybutadiene - mechani- 

cal characteristics of various HTPB ). 

P. Wanninger, and T. Rosendorfer. 1986, 12p Rept 

no. MBB-UA-0823-86-PUB 

In German. DEA 1218 meeting ‘Energetic materials’, 

Meppen (Germany, F.R.), 18-20 Jun 1986. 

Microfiche only. 


At MBB in Schrobenhausen, plastic-bound explosive 
charges are manufactured and processed in research, 
development and production. This involves casting, 
pressing and, in special cases, also extrusion. In 
recent times, the development work has focussed on 
castable, cold-hardening plastic-bound explosive 
charges. Reflecting the current state of the art, hydrox- 
yterminated polybutadine (HTPB) is the preferred 
binder. There are certain logistical reservations con- 
cerning the use of this HTPB, as there is only one man- 
ufacturer, Arco, in the USA. European firms are, how- 
ever, also working on the manufacture of HTPB, and 
the author reports in this article on the results obtained 
by MBB staff in comparison of such products with 
HTPB from Arco. The comparison was based on the 
mechanical characteristics of corresponding explosive 
charges, as the mechanical properties of explosives 
are at least as significant as their energy content for 
the quality. Furthermore, processing parameters such 
as viscosity and pot life are compared. Together with 


104,986 


the American HTPB type R 45 HT from Arco, the study 
covers three types from Chemische W 


namely those with internal BL 803, BL 

ae ona (orig. /AKF). ( (c) 1990 by 
Z. Citation no. 90:081953.) 

104,984 

TIB/B90-82003/GAR MF E01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 


of insensitive 
high explosives 
M. Held. 1990, 8p Rept no. MBB-UA-1188-90-PUB 


(Germany, F.R.). Information und Dokumentation. 
Diagnostic of the reaction 


Sep 1990. 

Microfiche only 

Definitive conclusions about high and low order reac- 
tions can be drawn from indivi pic- 
tures of a rotating mirror camera record, when both the 


im of a shaped char. t. (orig.). ight (c 
1990 by Fiz. Citation no. 90:082003)" | e 


104,985 
TIB/B90-82005/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 


(Germany, F.R.). Information und Dokumentation. 
Particulation of 


M. Held. 1989, 10p Rept no. MBB-UA-1129-89-PUB 
11. international symposium on ballistics, Brussels 


(Belgium), 9-11 May 1989. 
Microfiche only. 


The process of jet particulation, which is so crucial to 
the penetration performance of a shaped charge, is 
described from a phenomenologic point of view. Two 
parameters have a substantial effect on the stand-off 


energy is shown to be taken from the energy differ- 
ence between the elongating continuous and the parti- 
culated jet. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:082005.) 


Detonations, Explosion Effects, & 
Ballistics 


104,986 

DE90015612/GAR pA... A03/MF A01 
wrence Livermore National Lab., C. 

Application of ch * ene to hyper- 


~~} de 
H. H. Chau and J. m3 Osher. Jun 90, 11p UCRL- 


102468, CONF-900756-26 

Contract W-7405-ENG-48 

pet international symposium on optical and optoe- 
lectronic applied science and exhibit, San 

Diogo, CA — oan er 1990. by Depart- 

ment of E: 


on, DC. 
Portions of this ben are illegible in microfiche 
products. 


The Fabry-Perot (F-P) velocimeter is our main diag- 
nostic tool for hypervelocity impact experiments with 
the electric gun. Because of its immunity to electro- 
~- netic interference, F-P velocimetry is well suited to 

ing the performance of flyers, providing data on 
veloute calibration, acceleration characteristics, and 
material erosion as well as spallation of various materi- 
als under earn impact, measurement of impact 
pressure pulses, and Hugoniot measurements of com- 
posite materials. We present results and data from se- 
lected experiments and compare them with code pre- 
dictions. 9 refs., 10 figs. 
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104,987 
DE90015741/GAR PC A02/MF A01 
a and G Mound Applied Technologies, Miamisburg, 


Analysis of Se ea devices by laser-illuminat- 


one and OM ke Sark. 1990, 7p MLM- 


eee CONF-900756-34 
Contract AC04-88DP43495 
SPIE’s Sieamionen symposium on optical and optoe- 
lectronic ied science and engineering exhibit, San 
Diego, CA (USA), 8-13 Jul 1990. 


ponsored by Depart- 
ment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Several types of pyrotechnic igniters have been evalu- 
ated using the technique of laser-illuminated high 
speed photography with a copper vapor laser. The ac- 
companying video tape shows the results of high 
speed films recorded for two types of igniters (Type X1 
and Type X2) fired in confinement in a lucite block and 
four types of igniters (Type X1, Type X2, Type X3, and 
Type X4) igniters fired at ambient. The films of the 
Type X1 and Type X2 igniters were recorded for both a 
coarse particle titanium potassium perchlorate (TiKP) 
charge and a fine particle TiKP output char =. 
The results of these films are most informative, and t 
technique is shown to be useful as a design tool for 
studying the performance of igniters. 2 figs., 1 tab. 


104,988 

DE90016108/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Natural mentation of exploding cylinders. 

D. E. Grady, and M. M. Hightower. 1990, 13p SAND- 
90-0882C, CONF-9008125-2 

Contract AC04-76DP00789 

Explomet conference, San Diego, CA (USA), 12-17 
Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The natural fognerietce of a 4140 steel cylinder fully 
loaded with RX-35-AN insensitive high explosive is in- 
vestigated through experiment and analysis. Methods 
of Taylor and Gurney are used to determine the frac- 
ture strain and kinematic state of the expanding cylin- 
der. E methods based on mechanisms of both 
tension fracture and adiabatic shear fracture are used 
to calculate the circumferential fragmentation intensi- 
ty. 9 refs., 5 figs. 


104,989 
DE90016558/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Transition state theory appl ing to the study of re- 
action processes in detonation 

P. K. Tang. Jul 90, 18) M1 1903- MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The presence of a nearly constant process time that 
characterizes the fast reaction portion found in the det- 
onation of condensed high explosives can be ex- 
plained by the transition state theory. Through hydro- 
dynamic eee we identify that time as the excita- 
tion time for the production of an energetic state that 
can go either forward to achieve decomposition or 
backward to the original unexcited state. The energetic 
state is a representation of a nonequilibrium condition 
that favors the chemical reaction, whereas the unexcit- 
ed or equilibrium state does not. This process time is 
determined by matching the experimental interface ve- 
locimetry record, and its value is nearly constant over a 
wide range of conditions. 23 refs., 6 figs. 


104,990 

N90-28111/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Collision Forces for Compliant Projectiles. 

J. E. Grady. Aug 90, 12p NAS 1.15:4203, E-5215, 
NASA-TM-4203 


Force histories resulting from the impact of compliant 
projectiles were determined experimentally. A long in- 
strumented rod was used as the target, and the impact 
force was calculated directly from the measured strain 
response. Results from a series of tests on several dif- 
ferent sized impactors were used to define four dimen- 
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sionless parameters that determine, for a specified im- 
pactor velocity and size, the amplitude, duration, 
eee and impulse of the impact tne history. 


104,991 
PB91-110858/GAR PC E06/MF E06 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 
Simplifiee et Simulation Par Code Nu- 
du Fonctionnement des C a Eclats 
oo ified Peeper and ee neives) Vi of 
unctioning ragmentation = oa er- 


Simulation 
der Funktionsweise von Splitteriadungen. 
P. Naz. 9 Apr 89, 76p ISL-CO-211/89 
Text in French; summaries in German and English. 
Sponsored Direction des Recherches, Etudes et 
Techniques, Paris (France). Centre de Documentation 
de I’Armement. 


After reviewing the different kinds of fragmentation ex- 
plosives, the authors examine their functioning in more 
detail by studying how velocity is imparted to casings, 
liner fragmentation, and the directivity of the shower of 
fragments. Computational methods for predicting the 
velocities and ejection angles of the fragments will be 
presented. These will range from simplified prediction 
using semi-empirical or one-dimensional theoretical 
formulas, to simulation of the different physical steps 
through finite-element calculations. The report will be 
completed by a few remarks on the intermediate and 
terminal ballistics of fragments and on the experimen- 
tal and measurement methods used to study those 
phenomena. 


104,992 

TIB/B90-81833/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Multi streak radial technique 

M. Held. 1989, 8p Rept no. MBB-UA-1167-89-PUB 
Microfiche only. 


The corner turning distance is usually recorded by 
means of a rotating-mirror streak camera, either by 
direct observation of the breakthrough of detonation at 
the periphery of a cylindrical high explosive test charge 
or, with the aid of two mirrors, by observing diametri- 
cally opposite eee wnely of detonation breakthrough on 
the charge periphery. Using the flash gap technique 
and a conical internally reflecting prism one can obtain 
a multiple recording of detonation breakthrough at the 
periphery of the cylindrical test charge. new 
method has been termed the Multi streak Radial Tech- 
nique. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081833.) 


104,993 

TIB/B90-82001/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Fragment mass distribution of debris. 

M. Held. 1990, 19p Rept no. MBB-UA-1187-90-PUB 
24. DOD explosive safety seminar, Saint Louis, MO 
(USA), 27-30 Aug 1990. 

Microfiche only. 


The equation established by the author for the mass 
distribution of the natural fragments of an explosive- 
filled projectile, or for that of secondary fragments 
behind one or several spaced target plates, can also 
be applied with very good results to the mass distribu- 
tion of the debris from an exploded aircraft shelter. The 
two constants required for this, namely, the scale pa- 
rameter B and the shape parameter lambda can be 
determined to a usually hi high confidence level, with a 
correlation coefficient close to 1, especially when the 
given total mass M sub 0 is changed to a ‘best mass’ M 
sub OB that best describes the actual fragment mass 
distribution. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:082001.) 
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104,994 
N90-26296/5/GAR 
National Aeronautics and 


PC A03/MF A01 
Space Administration, 


Hampton, VA. Langley Research Center. 


Video Camera System for Locating Bullet Holes in 
Targets at a Ballistics Tunnel. 

A. W. Burner, D. R. Rummier, and W. K. Goad. A 

90, 18p NAS 1.15:4197, L-16772, NASA-TM-4197 


A system consisting of a single charge coupled device 
(CCD) video camera, computer controlled video digitiz- 
er, and software to automate the measurement was 
developed to measure the location of bullet holes in 
targets at the International Shooters Development 
Fund (ISDF)/NASA Ballistics Tunnel. The camera/dig- 
itizer system is a crucial component of a highly instru- 
mented indoor 50 meter rifle range which is being con- 
structed to support development of wind resistant, 
ultra match ammunition. The system was designed to 
take data rapidly (10 sec between shoots) and auto- 
matically with little operator intervention. The system 
description, measurement concept, and procedure are 
presented along with laboratory tests of repeatability 
and bias error. The long term (1 hour) repeatability of 
the system was found to be 4 microns (one standard 
deviation) at the target and the bias error was found to 
be less than 50 microns. An analysis of potential errors 
and a technique for calibration of the system are pre- 
sented. 


Guns 
104,995 
TIB/B90-81951/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Information und Dokumentation. 
Coils for high power experiments. 

M. Pfisterer. 27 Sep 89, 21p Rept no. MBB-UA-1147- 
89-PUB 

Microfiche only. 


MBB was to design and construct and pulse shaping 
coil for the test bed of a 750 kJ electrothermal canon. 
This was designed as a cylindrical coil with ten wind- 
ings and two taps for fitting of the inductivity. The ex- 
plosive radial forces are taken up by a high-strength 
shell in GRP. A special flameproof winding insulation 
prevents high-voltage flashover if the current should 
suddenly be interrupted at the canon. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081951.) 


Underwater Ordnance 
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DE90014761/GAR PC A05/MF A01 
Oak Ridge National Lab., TN. Applied Technology Div. 
Naval Underwater Systems Center torpedo data 
acquisition system design update. 

D. J. Adams, D. L. Beshears, G. J. Capps, J 

Jordan, and R. W. Napier. Oct 88, Sen ORNL/ATO-2 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


In the process of developing technology for torpedo 
applications, the Naval Underwater Systems Center 
test vehicles are instrumented with sensors (and signal 
processors), and their outputs are recorded during in 
water exercises. This paper defines the design for both 
the “wet” and “dry” systems. The wet system will be 
the on-board torpedo equipment used to monitor and 
record a multitude of transducer of transducer signals. 
The dry system will be used for programming the wet 
system, handling the test data, and performing quick- 
look signal analyses. The system will be used to moni- 
tor, record, and analyze an enormous volume of data 
from transducer signals during either routine or devel- 
opment in-water exercises. 24 figs. 
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RECORDING DEVICES 


Holography 


104,997 
N90-26301/3/GAR PC A03/MF AO1 
Rolls-Royce Ltd., Tact ger gem ). 

Numerical Simulation of the Quasi-Heterodyne 
Technique for Double-Puleed Holographic Vibra- 
tion Measurements. 

V. B. Mckee, and R. =A Parker. c25 Apr 89, 13p 
PNR90622, VDM00109 

Presented at the Sira Stress and Vibration Confer- 
ence, London, England, 14 Mar. 1989. 


A portion of the work being carried out on the quasi- 
heterodyne or fringe-shifting technique as applied to 
double-pulsed holographic vibration measurements is 
reported. The conventional result of double-pulsed vi- 
bration holograms is a set of fringes representing con- 
tours of equal displacement. The fringes can yield a full 
field measurement of the object’s displaced shape in 
sufficient detail for theoretical model correlation. The 
quasi-heterodyne technique enables the fringes to be 
converted to numeric displacement data over the 
whole of the visible surface of an object. 


Photographic Techniques & 
Equipment 


104,998 
DE90016475/GAR Pc A02/MF A01 
Lawrence Livermore National Lab., C. 

New method for doing flat-field intensity calibra- 
tions of multiplexed ITT streak came 

K. F. Hugenberg. 18 Jun 90, 8p UCRL- iC. 104336, 
CONF-900756- 7 

Contract W-7405-ENG-48 

SPIE’s international symposium on optical and optoe- 
lectronic applied science and e _— exhibit, San 
Diego, CA (USA), 8-13 Jul 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The flat-field intensity calibrations of ITT downhole 
streak cameras were previously done with a bandpass 
filtered flashlamp/integrating sphere combination. 
However, this f stem had several problems when 
characterizi streak cameras that were spatially 
multiplexed. is main problem, simply stated, was that 
there was excessive charge build-up on the phosphor 
screen of the microchannel plate image intensifier 
(MCPII) before the sweep of the streak camera start- 
ed. Consequently, the swept CCD image has as many 
as twenty rows of saturated pixels. In addition, con- 
tamination or charge spillover into other rows of the 
CCD readout became an issue. This article outlines a 
better approach for doing flat-field calibrations which 
avoids the CCD saturation problem. 3 refs., 8 figs. 


104,999 

N90-26298/1/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Technology Development: Future Use of NASA’s 
Large Format Camera Is Uncertain. 

C. F. Rey, |. H. Fliegel, and K. A. Rohner. Jun 90, 
30p GAO/NSIAD-90-142, B-238709 


The Large Format Camera, developed as a project to 
verify an engineering concept or design, has been 
flown only once, in 1984, on the shuttle Challenger. 
Since this flight, the camera has been in storage. 
NASA had expected that, following the camera’s suc- 
cessful demonstration, other government agencies or 
private companies with special interests in photo- 
[me applications would absorb the costs for further 

ights using the Large Format Camera. But, because 
shuttle transportation costs for the Large Format 


Camera were estimated to be approximately $20 mil- 
lion (in 1987 dollars) per flight and the market for sell- 
ing Large Format Camera products was limited, NASA 
was not successful in interesting other agencies or pri- 
vate companies in paying the costs. Using the camera 
on the space station does not appear to be a realistic 
alternative. Using the camera aboard NASA's Earth 
Resources Research os — may be feasible. 
Until the final disposition of the camera is decided, 
NASA has taken actions to protect it from environmen- 
tal deterioration. The Government Accounting Office 
(GAO) recommends that the NASA Administrator 
should consider, first, using the camera on an aircraft 
such as the ER-2. NASA plans to solicit the private 
sector for expressions of interest in such use of the 
camera, at no cost to the government, and will be 
guided by the private sector response. Second, GAO 
recommends that if aircraft use is determined to be in- 
feasible, NASA should consider transferring the 
camera to a museum, such as the National Air and 
Space Museum. 


105,000 


N90-28036/3/GAR PC A03/MF A01 
Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 

Double sided silicon strip detectors. 

C. Bauer, H. Becker, T. Boulos, P. Cattaned, and H. 
Dietl. cJan 90, 19p ETN-90-97426 

Munich, Fed. Republic of Germany; MBB G.m.b.h., 
Munich, Fed. Republic of Germany; and Fraunhofer 
Inst. fuer Microelectronics, Duisberg, Feb. Republic of 
Germany. 


A new type of double sided silicon strip detectors was 
built that incorporates capacitive coupling of the strips 
to the readout electronics by integrating the capacitors 
into the detector design. The innovation was made 
possible by introducing a new detector biasing con- 
cepts. The detectors are read out using custom de- 
signed low noise very large scale integration CMOS 
electronics mounted on ceramic carriers which simul- 
taneously serve as mechanical support and substrates 
for thick film hybrid circuitry. Prototype detectors were 
installed in the ALEPH detector at the electron posi- 
tron at CERN and hits from hadronic Z neutral decays 
were observed on both sides of the detectors. The 
design and tests of these devices are described. For 
individual titles, see N90-28037 through N90-28039. 


Recording Devices 
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N90-28047/0/GAR PC A05/MF A01 
David Sarnoff Research Center, Princeton, NJ. 

Linear Laser Diode Arrays for improvement in Op- 
tical Disk Recording for Space Stations. 

Final Report, Mar. 1988 - Sep. 1989. 

G. A. Alphonse, D. B. Carlin, and J. C. Connolly. Sep 
90, 88p NAS 1.26:4322, DSRC-CR-90-001, NASA- 
CR-4322 

Contract NAS1-18226 


The design and fabrication of individually addressable 
laser diode arrays for high performance magneto-optic 
recording systems are presented. Ten diode arrays 
with 30 mW cW light output, linear light vs. current 
characteristics and single longitudinal mode spectrum 
were fabricated using channel substrate planar (CSP) 
structures. Preliminary results on the inverse CSP 
structure, whose fabrication is less critically dependent 
on device parameters than the CSP, are also present- 
ed. The impact of systems parameters and require- 
ments, in particular, the effect of feedback on laser 
design is assessed, and techniques to reduce feed- 
back or minimize its effect on systems performance, 
including mode-stabilized structures, are evaluated. 
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DE90014859/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 
one-dimensional 


D. J. Segalman. Jul 90, — SAND-90-0593 

Contract AC04-76DP00 

a by Depareneen< of Energy, Mecca oer DC. 
Portions of this document are illegible in microfiche 

yg Original copy available until stock is exhaust- 


A computer code, PREGO, has been developed to 
perform calculations for three related problems: reflec- 
tion of an acoustic wave against a layered 
medium: (water/medium); transmission of an acoustic 
wave through such a medium (water/medium/water); 
and radiation of an acoustic wave through such a 
medium: (medium/water). This code draws an a 
PEE which in writing and using a predecessor code 
IMPE was devised to calculate the steady 
state taleotenetenesounioware! impinging on a lay- 
ered substrate of elastic or viscoelastic materials. That 
a finite element formulation to discre- 


principles 
dertie PREGO are different and less to discreti- 
zation error than those used in IMPEDE. The formula- 
tion used in PREGO is similar to that of higher dimen- 
sional boundary integral formulations in that it uses 
closed form expressions for the complex velocity fields 
in each layer, given in terms of the velocities at the 
boundary of that layer. The solutions for each layer are 
coupled together by requiring that stresses and veloci- 
ties be continuous across interfaces. 5 refs., 4 figs. 


105,003 


DE90518714/GAR PC A11/MF A02 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 


Hg meres of acoustic energy ——. 

S. Uosukainen. Sep 89, 233p -TUTK-656, ISBN 
951-38-3538-3 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The sound power of a source is shown to depend on 
other sources and environment through the coherent 
and incoherent interaction and on the mounting condi- 
tions of the source. The conditions for a source to be a 
constant power source -— a@ rare exception 
amoung sound sources) are ined. A new quantity 
semianalytic intensity is defined. By its help the mean 
value, ti active and reactive intensity 
are defined in general ti nt fields. In time 
harmonic fields the active part of the mean value inten- 
sity is rotational. The rotationality is proportional to the 
polarization vector of particle velocity, the polarization 
bein elliptical in I. The changes of sound field 
are shown to generate rotationality in all intensity com- 

ponents. The negative pl-indicator is shown to be a 
possible indication of the rotationality of intensity. Fun- 
damental intensity vortices are defined. The size of the 
lowest order vortices is of the order of 0.5-0.7 
(Lambda). A modified JM.C. method is developed for 
the basis of the vector and dyadic weighti the 
hts the sound pressure parti- 

, and the latter also changes the 
conmnene (or oa my, he the particle velocity. Theo- 
retical possibilities of general field modifications and 
acoustic sink optimization based on these new field re- 
shapers are presented. A new field indicator for inten- 
sity measurements is defined. It can be used as a 
measure of the diffuseness and reactivity as a function 
of time and observation direction. 


105,004 
N90-25080/4/GAR 
(Order as N90-25075/4/GAR, PC A15/MF 
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ot po oemernage sty ree a G.m. rte Munich 

(Germany, Internehmensbereich 
Gradientenmikrofon der 

radient Mi for Measure- 

ment of the Vectorial Sound V 

O. Bschorr. 1989, 4p MBB-Z-0259/89-PUB 

Text in German. In Its Research and Development: 

Technical and Scientific Publications p 37-40. Present- 

ed at 15TH the Gemeinschaftstagung MIT Kolloquium 

der Deutschen inschaft fuer Akustik, Duis- 

burg, Fed. Republic of Germany, 13-16 Mar. 1989. 


by vectorial velocity of forced oscillations created b vor te | 
a spheric micr in an acoustic field is stud 
When the wavelength is very superior to the radius, the 
velocity is directly proportional to the local velocity 
vector of the acoustic field. With a sound pressure 
the vectorial intensity flux can also be 
evaluated. 


105,005 

N90-26632/1/GAR PC A03/MF A01 

Florida Atlantic Univ., Boca Raton. Center for Acous- 

tics and Vibrations. 

Power Flow Analysis of Two Coupled Pilates with 
wares. 


rye Report Ni 

M. Cuschieri. Jun 90, 48p NAS 1.26:182033, 
NASACR: 182033 
Contract NAG1-685 


In the last ce ee report (Feb. 1988) some results 
= for a parametric analysis on the vibra- 
tiona 


identical in their structural characteristics. Herein, limi- 
tation is removed. The vibrational power input and 
output are evaluated for different nt moe of the struc- 
tural damping loss factor for the source and receiver 
plates. In performing this parametric analysis, the 
source plate characteristics are kept constant. The 
purpose of this parametric analysis is to determine the 
most critical parameters that influence the flow of vi- 
brational power from the source plate to the receiver 
plate. In the case of the structural damping parametric 
analysis, the influence of changes in the source plate 
damping is also investigated. The results obtained 
from the mobility power flow approach are compared 
to results obtained using a statistical energy analysis 
(SEA) approach. The significance of the power flow re- 
sults are discussed together with a discussion and a 
comparison between the SEA results and the mobility 
power flow results. Furthermore, the benefits derived 
pe using the mobility power flow approach are exam- 
ined. 


105,006 
N90-26634/7/GAR PC A03/MF A01 
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Aarmptotic Modal Analysis and Statistical 


Pr a -- 15 Oct. 1989 - 14 Apr. 1990. 
. Dowell, and L. F. Peretti. 1990, 22p NAS 
7 "26: 186732, NASA-CR-186732 
Contract NAG1-709 
Presented at the 118TH Acoustical Society of America 
Meeting, Saint Louis, MO, 27 Nov-1 Dec 1989. 


The sound field of a structural-acoustic enclosure was 
subject to experimental analysis and theoretical de- 
scription in order to develop an efficient and accurate 
method for predicting sound pressure levels in enclo- 
sures such as aircraft fuselages. Asymptotic Modal 
Analysis (AMA) is the method under investigation. 
AMA is derived from classical modal analysis (CMA) by 
considering the asymptotic limit of the sound pressure 
level as number of acoustic and/or structural 
modes approaches infinity. Using AMA, results identi- 
cal to those of Statistical Energy Analysis (SEA) were 
obtained for the eggs averaged sound pressure 
levels in the interior. AMA is systematically derived 
from CMA and therefore the degree of generality of the 
end result can be adjusted through the choice of ap- 
pote g mye —a hap mek prooes For example, AMA 
be used to obtain local sound pressure levels at 
pala points inside the enclosure, or to include the 
effects of varying the size and/or location of the sound 
source. AMA theoretical results were compared with 
CMA theory and also with experiment for the case 
where the structural-acoustic enclosure is a rectangu- 
lar cavity with part of one wall flexible and vibrating, 
while the rest of the cavity is rigid. 
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N90-27464/8/GAR PC A03/MF A01 
Florida Atlantic Univ., Boca Raton. Center for Acous- 
tics and Vibrations. 

Interaction of Acoustic Waves Generated by Cou- 


pled S 

Progress Report No. 1, Jan. - Jul. 1990. 

J. M. Cuschieri. Jul 90, 17p NAS 1.26:186873, 
NASA-CR-186873 

Contract NAG1-1077 


When two substructures are coupled, the acoustic field 
generated by the motion of each of the substructures 
will interact with the motion of the other substructure. 
This would be the case of a structure enclosing an 
acoustic cavity. A technique to model the interaction of 
the generated sound fields from the two components 
of a coupled structure, and the influence of this inter- 
action on the vibration of the structural components is 
presented. Using a mobility power flow approach, each 
element of the substructure is treated independently 
both when developing the structural response and 
when determining the acoustic field generated by this 
component. The presence of the other substructural 
components is introduced by assuming these compo- 
nents to be rigid baffles. The excitation of one of the 
substructures is assumed to be by an incident acoustic 
wave which is dependent of the motion of the sub- 
structure. The sound field generated by the motion of 
the substructure is included in the solution of the re- 
sponse. 


Fluid Mechanics 
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DE90014844/GAR PC A12/MF A02 
Argonne National Lab., IL. 

Proceedings of the eighth symposium on energy 
enmeerns amenanes Micro/macro studies of 


multiphase medi 

1990, 265p CONF-9005183 

Contract W-31109-ENG-38 

Symposium on energy engineering sciences: micro/ 
macro studies of multiphase media (8th), Argonne, IL 
(USA), 9-11 May 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
~ wien Original copy available until stock is exhaust- 


The Eighth Symposium on Energy Engineering Sci- 
ences was held on May 9--11, 1990, at the Argonne 
National Laboratory, Argonne, Illinois. These proceed- 
ings include the program, list of participants, and the 
papers that were presented durin ng the eight technical 
sessions held at this meeting. This was the eighth 
— symposium oorenent by the Engineering Re- 
‘ogram of the of Basic Energy Sci- 
ones a the US Department of Energy. As the title 
indicates, the central theme of this year’s meeting was 
— macro studies of multiphase media and related 
opics. Each o tng a group of selected researchers in 
tho he DOE/BE: ngineering Research Program are in- 
vited to + somo their research findings in such an open 
forum. By organizing around a central theme, principal 
nwestignors their associates, and other interested 
parties are able to uenelann in discussions and share 
thoughts on su! of common interests. This format 
has been netere in the Engineering Research Program 
instead of annual contractors’ meetings and has been 
extremely successful since its inception in 1983. To 
achieve these goals, the Engineering Research Pro- 
gram supports about one hundred and ten research 
projects — a wide spectrum of topics cutting 
across traditional engineering disciplines with a focus 
on the following three areas: (1) mechanical sciences, 
(2) control systems and instrumentation, and (3) engi- 
neering data and analysis. The Eighth Symposium on 
Energy Engineering Sciences covered the review of 
approximately one-fourth of the total activities spon- 
sored by the DOE/BES Engineering Research Pro- 
gram. Each report will be individually catalogued. 
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DE90015124/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 


poe = flow limitation in thin rectangular 
ni 

L. Y. Cheng. 1990, 8p tae CONF-900917-14 
Contract ACO2-76CH00016 

American Nuclear Society topical meeting on safety of 
non-commercial nuclear reactor research and irradia- 
tion facilities, Boise, ID (USA), 30 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


The phenomenon of counter-current flow limitation 
(CCFL) in thin rectangular channels is important in de- 
termining the heat rms bility of research reac- 
tors which use plate- el elements similar to the 
MTR design. An anal My ‘ognenen for predicting 
CCFL in narrow ne na channels was derived 
from the momentum equations for the liquid and gas 
phase. The model assumes that the liquid downflow is 
in the form of a film along the narrower side walls of 
the channel, while the gas flow occupies the wide span 
of the rectangular channel. The average thickness of 
liquid film is related to the rate of Ld flow through a 
stability criterion for the liquid film. CCFL correla- 
tion agrees with air/water data taken at relatively high 
gas velocities. Depend: or ba the magnitude of the di- 
mensionless channel h W(sup *), the new CCFL 
correlation approaches zero liquid penetration either in 
the form of a Wallis correlation or in terms of a Kutate- 
ladze number. The new correlation indicates that for a 
thin rectangular channel, the constant C in the Wallis 
flooding correlation depends on the aspect ratio of the 
channel. The approach to the appropriate asymptotic 
solutions also justifies the use of twice the wide span 
as the correct length scale for thin rectangular chan- 
nels. 14 refs., 6 figs. 


105,010 
DE90016506/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Stability of some stationary solutions for the 
forced KdV equation. 

R. Camassa, and T. Yao-tsu Wu. 1990, 17p LA-UR- 
90-2744, CONF-9005237-4 

Contract W-7405-ENG-36, Grant 4 DMS-890 1440 
Annual conference on nonlinear science: the next 
decade (10th), Los Alamos, NM (USA), 21-25 May 
1990. Lares by Department of Energy, Washing- 
ton, 

Portions of this document are illegible in microfiche 
products. 


The forced KdV (fKdV) equation has been established 
by recent studies as a simple mathematical model ca- 
pable of describing the physics of a shallow layer of 
fluid subject to external — For a particular one- 
parameter family of forcings which is cheracterteed by 
a wave amplitude parameter for supercritical forcing 
distributions, exact stationary solutions are known. We 
study the stability of these solutions as the parameter 
varies. The linear stability analysis is first carried out, 
and we discuss the structure of the spectrum of the 
associated eigenvalue problem using a perturbation 
approach, about isolated parameter values where ei- 
genfunctions can be expressed in closed form and are 
the fixed-point solutions of the fKdV equation corre- 
sponding to zero eigenvalues. The results identify a set 
of intervals in the parameter space corresponding to 
different ao of manifestation of instability. In the 
region of parameter space where the linear stabili- 
ty analysis falls t to provide an answer, we have devel- 
oped a nonlinear analysis to provide a sufficient condi- 
tion for stability. 13 refs. 
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DE90016507/GAR PC A03/MF A01 
a Alamos National Lab., NM. 
Ravlelor of a ve tracer in time-dependent 
leigh-Benard conv: 


ection. 
A Camassa, and S. Wiggins. 1990, 22p LA-UR-90- 
2743, CONF-9005237- 

Contract W-7405-ENG-36 

Annual conference on nonlinear science: the next 
decade (10th), Los Alamos, NM (USA), 21-25 May 
1990. Sponsored by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products 


The transport of a passive tracer in a Rayleigh-Benard 
cell is considered, when the convection rolls are sub- 
ject to oscillatory instability. We propose a mechanism 
for the roll to roll tr: and introduce formulae for 


quantifying the spreading of the tracer, which are valid 




















for as long as the molecular diffusivity can be neglect- 
ed. A criterion for et ae the effects of cittusity i is 
discussed, and we some example by numeri- 
cally rreoa, the flow in presence of molecular diffu- 
sivity. 8 refs., 6 figs. 
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N90-25281/8/GAR PC A06/MF A01 
ae Polytechnique Federale de Lausanne (Switzer- 
jand). 

we report of the Hydraulics Research Labo- 
ratory. 

Annual report. 

1988, 121p 

Procedings of the 22th Conference of the IAHR, ‘wea 
sanne, Switzerland, August 31-September 4, 198 


Research undertaken during 1988 concerning the fluid 
dynamics of rivers and ics of Lake 
Geneva, Switzerland, is reported. Flow resistance and 
velocity distribution in open channel flow and laborato- 
¥e flumes was studied. Mathematical models for pre- 
icting water flow and mixing, relatedto Lake Geneva, 
were studied. Seasonal variations of the imnion, 
metalimnion, and thermoclines were considered. For 
individual titles, see N90-25282 through N90-25288. 


105,013 
N90-25282/6/GAR 
(Order as N90-25281/8/GAR, PC ee 
1 
aaa Polytechnique Federale de Lausanne (Switzer- 
land). 


Flow Resistance and Critical Shear Stress in Steep 
Channels. 

B. Kironoto, and W. H. Graf. 1988, 9p 

In Its Activities Report of the Hydraulics Research Lab- 
oratory 9 p. 


The flow resistance and the critical shear stress in 
steep channels are investigated, using a velocity distri- 
bution law as elaborated by Tu, Tsujimoto et Graf. The 
friction factor can be predicted with the flow resistance 
relations together with numerical constants of integra- 
tion. Two laboratory data and two field data sets are 
used to examine the validity. The experimental data 
from seven different sources were investigated to 
study the initial (critical) shear stress for steep chan- 
nels. The Shields diagram is not valid when the relative 
roughness is important. A useful diagram is proposed 
to determine the initial sediment movement when the 
relative roughness is important. A close relationship 
between velocity distributions and the initial critical 
shear stress is found. 


105,014 
N90-25284/2/GAR 
(Order as N90-25281/8/GAR, PC A06/MF 
A01) 


come Polytechnique Federale de Lausanne (Switzer- 
Spatially Accelerating Flow in Smooth Open Chan- 
nel. 


W. H. Graf, A. Cardoso, and G. Gust. 1988, 8p 
In Its Activities Report of the Hydraulics Research Lab- 
oratory 8 p. 


Laboratory experiments on the structure of fully devel- 
oped smooth and steady open channel flows gradually 
subjected to spatial acceleration are reported. Mean 
velocity and turbulence intensity profiles as well as fric- 
tion velocity were measured. It was found that: self- 
similarity is not preserved over the entire depth of the 
accelerated flow; a very thin universal wall layer is 
likely to prevail; the turbulence intensity distribution of 
uniform open channel flows does not hold for the ac- 
celerated flow; the Clauser’s method for the calcula- 
tion of the friction velocity leads to erroneous results 
when applied to the velocity measurements obtained 
outside of the mentioned thin wall layer. 


105,015 
N90-25299/0/GAR 
(Order as N90-25296/6/GAR, PC A16/MF 


A02) 
University of Southern California, Los Angeles. 
prose rapa Description Using Fractal Con- 
ce 


p 
Y. C. Yortsos. 1990, 36p 

In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 1 36 p. 


A brief overview of basic aspects of fractal geometry is 
presented and arguments for its relevance to porous 


are consored: charect Tice atesen aeitee 
ition and properties of 


aoe aetienn eee ts over fractal 

objects 9 on headin ing. omuetniny by 
tion o property lerogeneity (e. = 

fractal statistics (fractional anton motion, ale 


105,016 
N90-25300/6/GAR 
(Order as N90-25296/6/GAR, PC — 
02) 


University of Southern California, —— 
and Transport in Porous 
Y. C. Yortsos. 1990, 33p 


In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 1 33 p. 


Simple reaction and 28 6+ stapes 
—_ in the porespace reviewed. 


ies), 
of instabilities, and the development of discrete and 
rule-based models, in pore closure or pore enlarge- 
ment applications, are illustrated. 


105,017 
N90-25305/5/GAR 
(Order as N90-25302/2/GAR, PC A13/MF 


A02) 
Paris-6 Univ. (France). Lab. d’Ultrasons. 
Characterization of Fluids in Porous Media. 
J. Bacri, and D. Salin. 1990, 18p 
In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 2 18 p. 


Transport phenomena in porous media are studied by 
one particular experimental device. Profiles obtained 
on the same sample by acoustics and gammagraphy 
are compared. The characteristic length scale of 
porous medium, acoustic of fluid saturated porous 
media, and dispersion length measurements are stud- 
ied. The ultrasonic technique is shown to be a perfor- 
mant way of quantitatively estimating either the frac- 
tion of two miscible fluids or the saturations of immisci- 
ble fluids (water and oil) in porous media. Applications 
and advantages of this method are given. 


105,018 
N90-25306/3/GAR 
(Order as N90-25302/2/GAR, PC — 


) 
Heriot-Watt her wot ee (Scotland). Dept. of Pe- 
troleum E: 
Network lodeling ‘of Fluid Flow in Porous Media. 
K. S. Sorbie. 1990, 37p 
In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 2 37 p. 


An overview of network modeling of flow and transport 
in porous media is presented in the context of other 
discrete or microscopic approaches to the modeling of 
porous media flows. The main elements of a network 
model, which involve the choice of network topo 

the assumption of a pore size distribution in which 
bond size can be related to a conductivity, the setting 
up of a pressure equation and, where necessary, the 
inclusion of macroscopic rules associated with one or 
two phase transport in the network, are explained. The 
network model is proposed as offering a more power- 
ful and detailed mathematical model for porous 
medium flows than other discrete approaches al- 
though the computational price paid is high. 


105,019 
N90-25308/9/GAR 
(Order as N90-25302/2/GAR, PC ae 02) 
02) 


Institut Francais du Petrole, Rueil-Malmaison. 
Fingering in 2-D pihary dh ney —— Net- 
work Simulators and 

R. Lenormand. 1990, 19p 

In Vki, Modeling and Applications of Transport Phe- 
nomena in Porous Media, Volume 2 19 p. 


A validation of physical and stochastic network simula- 
tors, for the study of transport properties through 
porous media, by com) n with experiments, is pre- 
sented. The study was restricted to the two-dimension- 
al case of immiscible displacements and to the case of 
drainage. Both simulation and experiments show the 
same evolution of the patterns when the capillary 


105,022 


is increased over a range; Capillary 

fi to viscous fingering very low viscosity 
fluid is injected, and from : to stable 
a high is injected. 


ment in a porous medium was validated for the case of 
drainage. 
105,020 
N90-25310/5/GAR 
(Order as N90-25302/2/GAR, PC A13/MF 

von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Gonces Saha 
ggg mata of a Heat Dissipating Debris 
A. A cubes, and J. Buchiin. 1990, - 


In Its Modeling and of Transport Phenom- 

ena in Porous Media, Volume 2 78 p. 

A study of boiling and dryout in ed beds is 

par nya Soar yy hae rn yey = 
ic behavior of a liquid satura‘ heat dissipat- 

ing, unconsolidated particie bed. and 

tr of the dryout power with their variation are iden- 


with other available in- and out-of-pile 
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tions of Transport Phenom- 
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are given. The evolution of the pattern in viscous fin- 
gering is found to be sensitive to what is occurring at 
the pattern Factors contributing to the cut-off 
size in immisci displacement are described. 


105,022 
N90-26270/0/GAR PC A03/MF A01 
Institute for ae ean in Science and En- 
—, Hampton, V. 

Evaluation of Two-Equation Models for 
Near Wall Turbulence. 
Final Report. 


C. G. Speziale, R. Abid, and E. C. Anderson. Jun 90, 
29p NAS 1.26:182068, ICASE-90-46, NASA-CR- 
182068 

Contract NAS1-18605 

tion turbulence models, including 


K-omega , are analyzed critically for near wall 
turbulent flows from a theoretical i 
standpoint. It is shown that the K model has 


appearance of higher-order correlations in the balance 
of terms for the dissipation rate at the wall. In so far as 
lormer problem is is concerned, either physically in- 


the fi 

consistent boundary conditions have been used or the 

bou conditions for the dissipation rate have been 
ivati turbulent kinetic 


cous terms. However, 
equation that is used in the literature is incomplete-an 
exact viscous term is missing which causes the model 
to behave in an asymptotically inconsistent manner. 


January 15,1991 301 








PHYSICS 
Fluid Mechanics 


By including this viscous term and by introducing new 
wall damping functions with improved asymptotic be- 
havior, a new K-tau model (where tau is identical with 
1/omega is turbulent time scale) is developed. It is 
demonstrated that this new model is computationally 
robust and yields improved predictions for turbulent 
boundary layers. 


105,023 
N90-26271/8/GAR PC A07/MF A01 
Colorado State Univ., Fort Collins. 

Measurement of Terms and Parameters in Turbu- 
lent Models. 

Final Report. 
V. A. Sandborn. Jun 89, 134p NAS 1.26:183993, 
NASA-CR-183993 


Contract NAS8-36354 


Experimental measurements of the mean and turbu- 
lent velocity field in a water flow, turn-around-duct is 
documented. The small radius of curvature duct ex- 
were made over a ra of Reynolds num- 
(based on a duct height of 10 cm) from 70,000 to 
500,000. For this particular channel, the flow is domi- 
nated by the inertia forces. Use of the local bulk veloci- 
ty to non-dimensionalize the local velocity was found 
to limit Reynolds number effects to the regions very 
close to the wall. Only secondary effects on the flow 
field were observed when the inlet or exit boundary 
conditions were altered. The flow over the central two- 
thirds of the channel was two-dimensional. Mean tan- 
ial and radial velocities, streamlines, pressure distri- 
ions, surface shear stress; tangential, radial and lat- 
eral turbulent velocities and the Reynolds turbulent 
shear values are tabulated in other reports. It is evident 
from the experimental study that a complex numerical 
en eng must be devel to predict the 
flow in turn-around-duct. The model must be able 
to predict relaminarization along the inner-convex-wall. 
It must also allow for the major increase in turbulence 
produced by the outer-concave-wall. 


105,024 
N90-26277/5/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 


Code Enhancements and Validation of GASP. 

R. W. Walters, P. Cinnella, and D. C. Slack. Mar 90, 
17p NPS-PAPER-44 

Presented at the 8TH National AERO-Space Plane 
Symposium, Monterey, Ca, 26-30 Mar. 1990. 


Enhancements to GASP and the validation test cases 
that were investigated to date are described. GASP is 
a computational fluid dynamics computer code that 
solves the integral form of the governing equations, 
which includes the full Reynolds-avera Navier- 
Stokes (NS) equations, the Thin Layer NS equations, 

the Parabolized NS equations, and the Euler equa- 
oo GASP contains a generalized chemistry model 
and both equilibrium and non-equilibrium thermody- 
namics models for simulating a wide range of condi- 
tions. GASP is highly vectorized and contains a variety 
of time integration schemes for both steady-state and 
time-accurate calculations. Additional capabilities in- 
cluding boundary condition options, chemistry models 
incorporated, and memory management techniques 
are reviewed in outline format. 


PC A12/MF A02 
eschool Delft paid atcor iar a 
Transients in Turbulent Convective Heat Transfer 
to a Flow of Supercritical Helium. 
Ph.D. Thesis. 


R. Vanderlinden. 1990, 264p ETN-90-97217 
Sponsored by Netherlands echnology Foundation. 


The features of a turbulent pipe flow with heat transfer 
from the wall under transient conditions are investigat- 
ed. A two-dimensional flow model is developed with 
which the velocity profile and the fluid temperature in 
the tube can be described. Stationary heat transfer to 
a fully developed flow can also be described with a 
surface renewal model. This model is extended to be 
able to describe the transient heat transfer phenom- 
ena in case of an arbitrary varying wall temperature. 
Both models are validated using transient heat transfer 
measurements in a supercritical helium flow of Bloem. 
With the two-dimensional model the hydrodynamics of 
the transient flow can be investigated; for the velocity 
profile, the instantaneous velocity change is shown to 
be constant over the cross section of the tube. The 
two-dimensional model is shown to be a good tool for 
predicting both the hydrodynamics in and the heat 
transfer to a turbulent flow under transient conditions. 
An application of the model is computed. 
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National Aeronautics lt Administration, 
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lica’ Numerical Sim ulation. 
é Hipom. Aug 90, 15p NAS 1.15:103231, ICOMP- 
90-19, NASA-T! -103231 


ow ORDER C-99066-G, Contract NSF DMS-89- 
14 


Various problems involving the interplay of asympto- 
tics and numerics in the analysis of wave propagation 
in dissipative systems are studied. A Siesipati approach 
to the asymptotic analysis of linear, dissipative waves 
is deve . It was applied to the derivation of asymp- 
totic boundary conditions for numerical solutions on 
unbounded domains. lications include the Navier- 
Stokes equations. Multidimensional traveling wave so- 
=" to reaction-diffusion equations are also consid- 

nt sal investigation of a 
Saciaoctlhusies we model of flame propagation in a chan- 
nel with heat loss at the walls is presented. 
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N90-27064/6/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Review of R Rates and ‘eo mic 
and Transport Properties for an Air 


Model for Chemical and Thermal oheaeiincien 
Calculations to 30000 K. 

R. N. Gupta, J. M. Yos, R. A. Thompson, and K. Lee. 
Aa 90p NAS 1.61:1232, L-16634, NASA-RP- 

1 


Reaction rate coefficients and thermodynamic and 
transport properties are reviewed and supplemented 
for the 11-species air model which can be used for 
analyzing flows in chemical and thermal nonequili- 
brium up to temperatures of 3000 K. Such flows will 
likely occur around currently planned and future hyper- 
sonic vehicles. Guidelines for determining the state of 
the esteem mag Be ete are provided. Curve fits 
are given for various species properties for their 
efficient computation in flowfield codes. Approximate 
and more exact formulas are provided for computing 
the properties of partially ionized air mixtures in a high 
energy environment. Limitations of the approximate 
mixing laws are discussed for a mixture of ionized spe- 
cies. An electron number-density correction for the 
transport properties of the charged species is ob- 
tained. This correction has been generally ignored in 
the literature. 
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N90-27085/1/GAR PC A03/MF A01 

Universitaet der Bundeswehr Muenchen, Neubiberg 

oy. Te F.R.). Inst. fuer Raumfahrttechnik. 
a of a Spinning Liquid Column to Axial Ex- 

citation. 

H. F. Bauer. 1988, 47p LRT-WE-9-FB-10(1988), 

ETN-90-97332 


The response of a rotating finite liquid column of fric- 
tionless liquid, subjected to axial harmonic excitation, 
is investigated. The response of the free liquid surface 
elevation and velocity distributuion were determined in 
the elliptic and hyperbolic frequency range. 


N96-27086/9/GAR PC A05/MF A01 

Universitaet der Bundeswehr Muenchen, Neubiberg 

(Germany, F.R.). Inst. fuer Raumfahrttechnik. a 
to 


Response of a Liquid Column with R 
cillatory Rotational Top- and Bottom Excitation. 
a — 1989, 78p LRT-WE-9-FB-8(1989), ETN- 


The response of a cylindrical liquid column of incom- 
pressible and nonviscous liquid was investigated for a 
rotational harmonic excitation of its bottom and top. 
Free surface displacement and velocity response were 
determined and evaluated. The transient behavior of 
the liquid column was treated for a rotational bottom 
and top excitation. The liquid exhibits singularities at 
the resonance frequencies. Damping was introduced 
in a semi-empirical way in the resonance: terms. The 
results are of value for the planning and evaluation of 
the liquid column resonance experiments to be per- 
a. during the second German Spacelab mission 
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N90-27087/7/GAR PC A0S/MF A01 


Universitaet der Bundeswehr Muenchen, Neubiberg 
(Gould st F. a). Inst. fuer Raumfahrttechnik. 

ing Response in a Spinning Container 
oo Axial Excitation. 
H. F. Bauer. 1989, 89p LRT-WE-9-FB-9(1989), ETN- 
90-97340 


For a liquid in a spinning container the asymmetric nat- 
ural frequencies were determined for a free liquid sur- 
face and an interfacial surface for an immiscible 
system. The speed of rotation has to be distinguished 
between an elliptic frequency range and an hyperbolic 
range. The liquids are assumed to be of incompress- 
ible frictionless medium. The response of the liquids to 
harmonic axial excitation was determined for the ve- 
locity distribution and the free surface or interface dis- 
placement. The magnification function of the surface 
displacement was numerically evaluated for different 
diameter and density ratios. 
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N90-27088/5/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Oscillatory Response of 4. Liquid Column to 
Counter Rotational Excitati 

H. F. Bauer. 1989, 33p LRT- WE- 9-FB-12(1989), 
ETN-90-97343 


A finite cylindrical liquid bridge of incompressible and 
nonviscous liquid is subjected to a harmonic counter- 
rotational excitation of the top and bottom walls. The 
response of the free liquid surface and the velocity dis- 
tribution was determined and numerically evaluated. 
Since, for frictionless liquids the response exhibits at 
the resonance singularities, a semi-empirical damping 
was introduced in the resonance terms. 
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N90-27089/3/GAR PC A03/MF A01 

Universitaet der Bundeswehr Muenchen, Neubiberg 

(Somer, F.R.). Inst. fuer Raumfahrttechnik. 
Response of a Liquid Bridge with Rotationally Ex- 

cited Bottom. 

H. F. omer 1989, 37p LRT-WE-9-FB-13(1989), 

ETN-90-97344 


The response of a cylindrical liquid column of an in- 
compressible and frictionless liquid was investigated 
for a pitching bridge bottom. The response of the free 
surface and velocity distribution was determined and 
numerically evaluated. The transient behavior of the 
column was considered. Since for non-viscous liquids 
the response exhibits at the resonance singularities, a 
semi-empirical damping was introduced in the reso- 
nance terms. 


105,033 
N90-27090/1/GAR PC A04/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
Samew F.R.). Inst. fuer Raumfahrttechnik. 

se of a — Liquid Column to Various 
Phe xcitation 
H. F. Bauer. 1989, 53p LRT-WE-9-FB-15(1989), 
ETN-90-97346 


The response of a viscous liquid column to counter- 
directional, one-sided and phase-different pitching ex- 
citation of the walls is investigated. The column is 
placed in zero-gravity environment. The no-slip condi- 
tion is abandoned. Velocity distribution and free sur- 
face displacement is determined as functions of the 
reduced forcing frequency. Since the upper and lower 
wall of the liquid change their distance locally, the 
column liquid always moves into the converging wall 
space. 


105,034 


N90-27091/9/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Liquid Columns of Differently Axial-Excited Spinning 
uid Colu 
. Bauer. 1989, 48p LRT-WE-9-FB-16(1989), 
ETN: 90-97347 


A th ne finite liquid column of frictionless liquid is 

to various axial excitation modes. The re- 
sponse of the free liquid surface displacement and ve- 
locity distribution was determined in the elliptic and hy- 
perbolic range. Differences of the various cases are 
presented. 




















105,035 

N90-27092/7/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Nonlinear Axisymmetric Free Vibrations of a 
Liquid in a Cylindrical Tank with an Elastic Bottom. 
* foe 1989, 33p LRT-WE-9-FB-17(1989), ETN- 
Sponsored by Ministry of Education, Japan. 


A theoretical analysis for a nonlinear axisymmetric free 
vibration of a liquid-cylindrical structure system is pre- 
sented. The cylindrical tank mounted on a Winkler type 
foundation, has a rigid wall and an elastic bottom plate. 
The plate exhibits axisymmetric deformation due to a 
static liquid pressure and vibrates with large amplitude 
about the static deflection. The contaii liquid has a 
free surface. The effects of a static defiection due to 
liquid pressure and a spring constant of the founda- 
tion, are considered. 


105,036 

N90-27970/4/GAR PC A03/MF A01 
North Carolina Agricultural and Technical State Univ., 
Greensboro. 

Finite Difference Treatment of Stokes-Type Flows: 
Preliminary Report. 

M. E. Rose. 16 Sep 89, 11p NAS 1.26:186480, 
NASA-CR-186480 

Contract NAG1-812 


The equations Laplacian operator omega = 0, (1.1a) 
and omega = Laplacian operator Chi, (1.1b) describe, 
in suitable units, 2-D Stokes flow of an incompressible 
fluid occupying a domain D in which omega is the vor- 
ticity and Chi is the stream function. The flow is unique- 
ly determined by specifying the velocity on the bounda- 
ry B of D, a condition which leads to specifying the 
stream function Chi and its normal derivative Chis sub n 
on B. A mathematically similar problem arises in de- 
scribing the equilibrium of a flat plate in structural me- 
chanics where a related 1-D problem by finite differ- 
ence or finite element methods is to introduce effec- 
tive methods for imposing the boundary conditions 
tl lh which (1.1a) is ape to (1.1b). These 

odels thus provide a simple starting point for examin- 
ine the general treatment of boundary conditions for 
more general time dependent Navier-Stokes incom- 
pressible flows. For the purpose of discussion it is as- 
sumed that D is a square domain. A standard finite dif- 
ference method to solve (1.1) is to introduce a uniform 
grid and then use standard five point finite difference 
operators to express each equation in (1.1). At any 
point on the boundary B a value of Chi is specified by 
the boundary conditions but a value of omega at the 
same boundary mesh point will also be required to 
complete the computation. Methods are discussed 
— overcome the difficulty in solving these prob- 
lems. 


105,037 
N90-27992/8/GAR 
(Order as N90-27989/4/GAR, PC aie ~ 


esnetends Energy Research Foundation ECN, 
etten. 

Numerical Methods for Shallow Water Flow. 

C. B. Vreugdenhil. 1990, 48p 

In Vki, Computational Fluid Dynamics, Volume 1 48 p. 


The major types of numerical methods are review and 
compared in terms of accuracy. Applications, de- 
scribed in terms of linear wave propagation, are given. 
The spatial discretization of the shallow water equa- 
tions is carried out. Explicit, implicit, and mixed meth- 
ods for solving these equations are presented. In the 
assessment of accuracy for shallow water equations, 
the criteria for accuracy is determined and the error 
cancellation is considered 


105,038 
N90-27997/7/GAR 
(Order as N90-27993/6/GAR, PC A13/MF 


A02) 
Michigan Univ., Ann Arbor. 
Tailoring Explicit Time-Marching Schemes to im- 
prove Convergence Characteristics. 
K. G. Powell, and B. Vanleer. 1990, 30p 
In Vki, Computational Fluid Dynamics, Volume 2 30 p. 
Sponsored by NASA. Langle * ee Center; and 
Boeing Commercial Airplane CO. 


Multi-stage time-stepping schemes, tailored to chosen 
spatial-differencing operators, are derived and tested. 


The schemes are constructed to give optimal damping 
pe geet ya pe They are ideal for use 
with multi-grid acceleration. The concept of character- 
istic io Cunenene necessary for the extension of the 

soaies cae to one pier mason is presented. 
The schemes ed improvement over 
Runge-Kutta a 


105,039 
N90-28001/7/GAR 
von Karman Inst. for 
Genese ( 


PC A19/MF A03 
Fluid Dynamics, Rhode-Saint 


im). 
tional Fluid Dynamics for 
ws. 
1990, 445p VKI-LS-1990-04 
Lecture Series Held in Rhode-Saint-Genese, Belgium, 
23-27 Apr. 1990. 
No abstract available. 


Industrial 
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N90-28014/0/GAR PC A04/MF AO1 

Ecole Superieure de Physique et de Chimie Indus- 

trielles, Paris (France). Lab. d’Hydrodynamique et Me- 
canique Physique. 

Experimental Study of the Taylor-Goertier instabil- 


Thesis. 

H. Peerhossaini, and J. E. Wesfreid. 1986, 52p ETN- 
90-97447 

Contract DRET-86-060 

In French and English. 


The instability of a hydrodynamic boundary layer on a 
concave wall is investigated. The study required the 
development of a hydrodynamic tunnel test facility 
which is described. Tests at low velocities induced by 
gravitation are performed. The flow visualization is car- 
ried out by means of a laser induced fluorescence 
technique and laser Doppler velocimeter. The theoreti- 
cal models relating to the instability are reviewed. The 
results, including the flow velocity profiles induced by 
the vortices, are presented. 


105,041 

N90-28017/3/GAR PC A04/MF AO1 
Los Alamos National Lab., NM. 

Vers un ‘ype Godunov 
Anisotrope. Sur le Calcul des Vitesses des Noeuds 
dans Multidi Lagrangiens 


Godunov Type. On the 
elocity of the Nodes in the Multidimensional La- 


grangian Codes). 

kowicz, aa B. Meltz. 1987, 65p ETN-90- 
97458 

Contract DRET-87-1388 

In French and English. 


No abstract available. 


105,042 

N90-28022/3/GAR PC A03/MF A01 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris ¢ rance). 

Calculs d’Ecoulements Tridimensionneis Avec 
Surface Libre, Rapport de Synthese Final (Caicula- 
tion of Surface Free Three Dimensional Flows). 
Final Report. 

J. Ryan, and T. H. Le. Dec 89, 37p ONERA-RSF-5/ 
4368-AY-002A, ETN-90-97491 

Contract DRET-88-34-001 

Text in French. 


The three dimensional flow of an incompressible fluid 
is investigated. A method of singularities is developed 
and the linear effects of the free surface are taken into 
account. The study is applied to a sphere for different 
values of Froude number. The case of a wing at differ- 
ent immersion depths is also analyzed. The results 
show that the algorithm is robust, in particular, in the 
presence of high nonlinear effects. 


105,043 
N90-28387/0/GAR PC A03/MF A01 
Old Dominion Univ., Norfolk, VA. 
Finite-Volume Application of H Order ENO 
Schemes to M U ry-Value 
Problems. 

1990. 


Final Re period ending 15 Aug. 
J. Ca Son J. M. Dorrepaal. Aug 90, 39p NAS 
1.26:186917, NASA-CR-186917 

Contract NAS1-18584 


The finite volume approach in developing multi-dimen- 
sional, high-order accurate essentially non-oscillatory 
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(ENO) schemes is considered. In particular, a two di- 
mensional extension is 


dynamics. spa’ 
ducts wapaean tab amaieieenen ideompaben. 
curacy in two dimensions 
gr 


an . 
tion-in-the-small of pagers initial value 


These results contain the first pate pone application 
= + a= pena to boundary value problems with 
walls. 


105,044 
N90-28392/0/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
Poralleleation of a 
implicit Finite Difference 
peer a in Fluid Dynamics. 
i 


jeport. 
N. H. Decker, V. K. Naik, and M. Nicoules. A\ 
pi de — 1.26:182081, ICASE-90-53, NASA 


Pos will NAS1-18605 
Presented at the Copper Mountain Conference on It- 
erative Methods, 1990. 


Implicit finite difference schemes are often the pre- 
ferred numerical schemes in computational fluid dy- 
namics, requiring less stri it stability bounds than 
iteration in an = 


considerably 
allelization of the i 
solving the Euler and the thin layer ee 
equations and that require inversions of — linear 
systems in the form of block tri-diagonal and/or block 
. Three-dimen- 


analysis of the communication and the computation 
aspects of these methods is presented. The effect of 
the boundary conditions on the parallel schemes is 
also discussed. 


105,045 
TIB/A90-81962/GAR PC E07 
Karlsruhe Univ. (Germany, F.R.). Fakultaet fuer Mas- 


chinenbau. 
numerischer Ansaetze zur Besch- 


Diss. (Dr.-Ing). 
H.J. Bauer. 10 Jul 89, 146p 
In German. 


In this project, a numerical process for calculation of 
turbulent parabolic or —— flows in complex ge- 

ometries was developed. tour adapted curved snd 
generally non-orthogonal grids were used to represent 
the computational area. The for representation of 
the flow area were generated prior to the flow calcula- 
tion _— and after specification of the ee 

with the aid of suitable grid generation 

grams which were also compiled during this study. Ex. 
perimentally determined data from turbulent flows 
were used to verify the numerical method. To demon- 
strate the broad applicability and above all the oppor- 
tunity to accommodate even extremely complex geo- 
metrical conditions which far exceed the customary 
level in ee of the nu- 
merical method developed in this study, three exam- 
ples from gas turbine construction were calculated as 
a conclusion: the flow in a typical combustion chamber 
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diffuser/flame tube system, in the manifold of a revers- 
ing combustion chamber with film cooling, and the sub- 
sonic flow ina ar stressed turbine cascade. (orig./ 
AKF). (TIB: ati 72.) (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:08196: 


105,046 
TIB/B90-8 1838/GAR PC E11 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
telle Untersuchung der Querstroe- 
instabilitaet im linearen und nichtlinearen 
des Transitionsgebietes. (Experimental in- 
vestigation of cross-flow instability in the linear 
and non-linear stage of the transition region). 
Diss. (Dr.-Ing). 
B. Mueller. 1990, 113p Rept no. DLR-FB-90-09 
In German. With 67 figs., 1 tab., 77 refs. 


Linear and non-linear stages of the laminar-turbulent 
transition in three-dimensional boundary-layers, domi- 
nated by cross-flow instability, are experimentally in- 
vestigated applying hot-wire anemometry. The model 
is closely approximated to the assumptions and simpli- 
fications made in the linear and secondary stability 
theory as well as in the numerical simulation. The in- 
stability modes have been examined with respect to 
wavelength, frequency range, ‘eigen’-function and am- 
plification. The instability modes show a non-linear 
saturation in these experiments. At the same time non- 
linear interactions between stationary vortices and 
travelling waves can be experimentally observed. Fur- 
ther, the instability modes strongly depend on initial 
conditions with their amplitudes, wavelength, frequen- 
cy range and amplification rate. The variations of the 
sweep angle and the free stream velocity show the 
tendency predicted by the linear stability theory, how- 
ever, non-linear effects also dominate under these 
conditions. (or ot (Copyright (c) 1990 by FIZ. Citation 
no. 


105,047 
TIB/B90-81847/GAR PC E11 
Max-Planck-Inst. fuer Stroemungsforschung, Goettin- 
e (Germany, F.R.). 

oll adiabatische Verdampfung stark ue- 
berhitzter Fluessigkeitsfreistrahien. (Complete ad- 
iabatic evaporation of highly superheated liquid 


). 
Pexorechat. 1990, 112p 
In German. Mitteilungen aus dem Max-Planck-institut 
fuer Stroemungsforschung, no. 95. 


A nozzle-expansion into a vacuum chamber was used 
to investigate the evaporation of highly superheated 
liquid pe cogh era The large molar heat of the fluid - in this 

sub 6 F sub 14 - was found to be an important 
peo for the phase-transition and the subsequent 
two-phase flow. A cubic equation of state was used to 
describe the thermodynamic properties of the fluid. 
The evaporation was modeled as a sonic deflagration 
followed by a cylindrical supersonic expansion. In anal- 
ogy to the hypersonic free jet the final state is reached 
by a normal shock. For sufficiently high temperatures 
and expansion ratios a complete adiabatic evaporation 
was found. At even higher temperatures the fluid evap- 
orates completely in a shock discontinuity. The predic- 
tions of the model are in good agreement with the ex- 
perimental results. srt (Copyright (c) 1990 by FIZ. 
Citation no. 90:08184 
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105,048 

DE$0015619/GAR PC A02/MF AO1 
Lawrence Livermore National Lab., CA. 

Comparison of electro-optic diagnostic systems. 

K. G. Hagans, and P. D. Sargis. 1990, 8p UCRL-JC- 
104337, CONF-900756-28 

Contract W-7405-ENG-48 

SPIE’s international symposium on optical and optoe- 
lectronic applied science and engineering exhibit, San 
Diego, CA (USA), 8-13 Jul 1990. nsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have examined the component devices used in 
electro-optic transient recording systems and studied 
their contributions to system noise levels. This work 
includes the investigation of three system configura- 
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tions: a 1300-nm laser diode system, an 810-nm 
Mach-Zehnder system, and a 1300-nm hybrid system. 
As a result of our work, we have developed a method 
of analysis for determining the theoretical noise 
sources in electro-optic transient recording systems. 1 
ref., 2 figs., 1 tab. 


105,049 


DE90016311/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
ne scattering from surface and sub-surface de- 


E. L. Church, and P. Z. Takacs. 1989, 24p BNL- 
44963, CONF-8904259-3 

Contract AC02-76CH00016 

American Society for Precision Engineering spring 
conference, Tucson, AZ (USA), 25-27 Apr 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Light scattering is an important if unwanted effect of 
imperfect surface finish. It can also be used for locat- 
ing, identifying and quantifying surface and subsurface 
defects. Similar problems have been studied for many 
years in the field of microwave remote sensing and 
much of the extensive literature in that field has direct 
application to the present optical problem. This paper 
illustrates this approach by considering two elementa- 
ty applications: topographic scattering from metal sur- 
faces, and subsurface and bulk scattering from weakly 
inhomogeneous transparent materials. This approach 
has been developed into a practical method for the 
quality control of high-performance mirrors, while pos- 
sible applications to subsurface damage are limited by 
the lack of availability of controlled experimental data. 


105,050 


DE90016441/GAR 

Los Alamos National Lab., NM. 
Recent advances in excimer laser technology at 
Los Alamos. 

|. J. Bigio, S. J. Czuchlewski, A. W. McCown, and A. 
J. Taylor. 1990, 8p LA-UR-89-2875, CONF-900953-1 
Contract W-7405-ENG-36 

Biennial international symposium on gas flow and 
chemical lasers (8th), Madrid (Spain), 10-14 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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Current research in excimer laser technology at Los 
Alamos progresses in two major areas: in the Bright 
Source program, the development of ultra-high bright- 
ness (sub-picosecond) laser systems, based on dis- 
charge-pumped excimer laser amplifiers, continues. 
Recently we have completed rigorous measurements 
of the saturation parameter for ultra-short pulses. In 
the laser fusion program, implementation of the large 
KrF laser fusion amplifiers have been accompanied by 
numerous studies of the laser physics and kinetics of 
large e-beam pumped devices. 


105,051 


DE90016485/GAR 

Los Alamos National Lab., NM. 
Cumulative beam breakup of the ground-based- 
free-electron laser. 

K. C. D. Chan, and a. aa 7 Aug 90, 15p LA-UR- 
90-2845, CONF-900 

Contract W-7405- ENG: 30. 

International free electron laser conference (FEL-12) 
(12th), Paris (France), 17-21 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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Strategies employed by the Ground-Based Free Elec- 
tron Laser system to maintain beam stability in its rf 
linac against cumulative beam breakup will be de- 
scribed. These strategies include a proper choice of 
cavity shape and the use of staggered tuning. Simula- 
tions show that the growths of effective transverse 
emittance due to cumulative beam breakup can be lim- 
ited to 10%. 4 refs., 5 figs., 1 tab. 
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DE90016488/GAR 
Los Alamos National Lab., NM. 
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INEX modeling of the Boeing ring optical resona- 
tor free-electron laser. 

J. C. Goldstein, R. L. Tokar, B. D. McVey, C. J 

Elliott, and D. H. Dowell. 1990, 24p LA-UR- 30-2800, 
CONF-90091 166-2 

Contract W-7405-ENG-36 

International free electron laser conference (FEL-12) 
(12th), Paris (France), 17-21 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We present new results from the integrated numerical 
model of the accelerator/beam transport system and 
ring optical resonator of the Boeing free-electron laser 
experiment. Modifications of the electron-beam trans- 
port have been included in a previously developed 
PARMELA model and are shown to reduce dramatical- 
ly emittance growth in the 180(degree) bend. The new 
numerically generated electron beam is used in the 3- 
D FEL simulation code FELEX to calculate expected 
laser characteristics with the ring optical resonator and 
the 5-m untapered THUNDER wiggler. Gain, extraction 
efficiency, and optical power are compared with exper- 
imental data. Performance sensitivity to optical cavity 
misalignments is studied. 


105,053 

DE90016646/GAR 
Lawrence Berkeley Lab., CA. 
lon-channel laser. 

D. H. Whittum, A. M. Sessler, and J. M. Dawson. Jan 
90, 8p LBL-28570 

Contracts AC03-76SF00098, FG03-87ER13752 
Sponsored by Department of Energy, Washington, DC 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
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A relativistic electron beam propagating through a 
plasma in the ion-focused regime exhibits an electro- 
magnetic instability at a resonant frequency (omega) 
(approximately) 2(gamma)(sup 2) (omega)(sub (beta)). 
Growth is enhanced by optical guiding in the ion chan- 
nel, which acts as dielectric byes yo with fiber pa- 
rameter V (approximately) 2 (I/\(su A))(sup 1/2). A 1- 
D theory for such an “‘ion-channel laser” is formulated, 
scaling laws are derived and numerical examples are 
given. Possible experimental evidence is noted. 23 
refs., 1 fig., 1 tab. 


105,054 
DE90016717/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Order and chaos in polarized nonlinear optics. 

D. D. Holm. 1990, 19p LA-UR-90-2660, CONF- 
9002140-1 

Contract W-7405-ENG-36 

Chaos down under, Sydney (Australia), Feb 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Methods for investigating temporal complexity in Ha- 
miltonian systems are applied to the dynamics of a po- 
larized optical laser beam propagating as a travelling 
wave in a medium with cubically nonlinear polarizability 
(i.e., a Kerr medium). The theory of Hamiltonian sys- 
tems with symmetry is used to study the geometry of 
phase space for the optical problem, transforming 
from C(sup 2) to S(sup 2) (times) (J,(theta)), where 
(J,(theta)) is a symplectic a ye pair. The bifur- 
cations of the phase portraits of the Hamiltonian 
motion on S(sup 2) are classified and shown graphical- 
ly. These bifurcations create various saddle connec- 
tions on S(sup 2) as either J (the beam intensity), or 
the optical parameters of the medium are varied. After 
this bifurcation analysis, the Melnikov method is used 
to demonstrate analytically that the saddle connec- 
tions break and intersect transversely in a Poincare 
map under spatially periodic perturbations of the opti- 
cal parameters of the medium. These transverse inter- 
sections in the Poincare map imply intermittent polar- 
ization switching with extreme sensitivity to initial con- 
ditions characterized by a Smale horseshoe construc- 
tion for the travelling waves of a polarized optical laser 
pulse. The resulting chaotic behavior in the form of 
sensitive dependence on initial conditions may have 
implications for the control and predictability of nonlin- 
ear optical polarization switching in birefringent media. 
19 refs., 2 figs., 1 tab. 
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Brookhaven National Lab., Upton, NY. 

Novel non-contact design for measuring 
synchrotron radiation mirrors. 

Y. Lin, P. Z. Takacs, K. Furenlid, R. A. DeBiasse, and 
a W. Wang. Aug 90, 8p BNL-44959, CONF-900756- 


~s AC02-76CH00016 

SPIE’s international symposium on optical and optoe- 
lectronic applied science and engineering exhibit, San 
Diego, CA (USA) ¢ 8-13 Jul 1990. nsored by Depart- 
ment of yee ie ington, DC. 

paw ng of this document are illegible in microfiche 
pr 


A novel optical profiler is described in this paper for 
measurement of surface profiles of synchrotron radi- 
ation (SR) mirrors. The measurement is based on a 
combination of an optical heterodyne technique and a 
precise phase measurement procedure without a ref- 
erence surface. A Zeeman two-frequency He-Ne laser 
is employed as the light source. The common-path op- 
tical system, which uses a birefringent lens as the 
beam splitter, minimizes the effects of air turbulence, 
sample vibration and temperature variation. A special 
autofocus system allows the profiler to measure the 
roughness and shape of a sample surface. The optical 
system is mounted on a large linear air-bearing slide, 
and is capable of scanning over distances covering the 
spatial period rai from several microns to nearly 
ote meter with a high measurement accuracy. 9 refs., 
Ss. 
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rae, of FEL gain: A simple parametrization 


Pro os rept. 

G. Dattoli, A. Torre, L. Giannessi, and R. Caloi. Nov 
89, 18p ENEA-RT-TIB-88-50, RT/TIB-88-50 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In any free electron laser (FEL) experiment, the crucial 
boy to be o [newt are the gain and the efficien- 

Large FEL efficiency can be achieved by either ta- 
pering ile undulator or recoveri ng the e-beam, or by a 
combination of both methods. The gain is indeed a 
function of the e-beam, undulator and cavity param- 
eters and such dependencies are not separate func- 
tions. The beam emittances may, e.g., pose limitations 
on the cavity control system, or on the choice of the 
number of undulator periods and so on. 
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DE90514416/GAR PC A03/MF A01 
a Frascati (Italy). Dipt. Tecnologie Intersettoriali 
i Base. 

Excimer laser: Status and perspectives. 
S. Bollanti, and T. Letardi. Nov 89, 30p ENEA-RT- 
TIB-89-27, CONF-890697-4, RT/TIB-89-27 
NATO Advanced Study Institute on non-equilibrium 
processes in partially ionized , Acquafredda di 
ee (Italy), 4-17 Jun 1989, Paper presented at the 

NATO-ASI non equilibrium processes in partially ion- 
nr rae (Acquafredda di Maratea, 4-17 Jun 1989). 

les Only. Portions of this document are illegible 

in mctohens products. 


In this paper, a status of the art of the excimer lasers is 
reported. After some general remarks, attention is 
fixed on rare gas halide lasers (RGH), in particular, on 
the self-sustained discharge pumped ones. Problems 
related to a stable discharge development are consid- 
ered and related technological requirements are de- 
duced. Considerations on the propagation of light 
beams in inverted media show the best way to exploit 
the active volume. Moreover, a brief review of excimer 
lasers with unconventional characteristics is done, and 
finally a few examples of experimental techniques to 
measure relevant laser parameters are reported. 
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Electric field distribution and electrode design for 
the excimer discharge laser. 
Progress rept. 

i, and T. Hermsen. Nov 89, 14p ENEA-RT- 
TiB-89-32. RT/TIB-89-32 
U.S. Sales Only. Portions of this document are illegible 
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In gas discharge lasers, proposed electrode profiles 
fail to take into account the presence of nearby current 
return parts of the circuit, often sited near the elec- 
trodes to obtain a low impendance of the laser head 
and which may alter the field uniformity. Part one of 
this paper presents the results of a numerical study of 
the electrostatic field distribution in the 10 | excimer 
laser discharge chamber, developed at the ENEA (ital- 
ian Commission for Alternative Energy Sources) 
Centre of Frascati, by means of a computer code 
which solves the Laplace equation with boundary con- 
ditions given by the actual configuration and electrode 
profiles. An alternative configuration for the current 
return parts is given which, in part, should solve the 
existing non-uniformity of about 20% in the electric 
field between the electrodes. As a further example, the 
equipotentials are shown for a particular double dis- 
chi iguration in which one part serves as an 
oscillator the other as an amplifier. In this case, 
there are no passive current returns since the current 
loop is naturaly closed by the electrodes. Part two 
treats in more detail electrode profile design and pre- 
sents some possible profiles (not all new) obtained by 
analytical methods for simplified configurations. 
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Operation of a ten liter discharge XeCl laser. 

S. Bollanti, P. Di Lazzaro, F. Flora, G. Giordano, and 
A. Gerardino. 1990, 8p 

International conference on optical science and engi- 
neering, Hague (Netherlands), 12-16 Mar 1990, Paper 
presented at the international congress on optical sci- 
ence & engineering (The Hague, 12-16 Mar 1990). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A 10 liter active volume, x-ray preionized XeCl laser 
has been operated with both a conventional spark-gap 
switched discharge and a x-ray triggered one. In the 
last case, 45 W average output power was obtained. A 
simple model has been developed to study the mini- 
mum conditions on the preionized source to drive a 
uniform switchless discharge. 
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Sa rept. 

attoli, A. Torre, H. rages J. ~ “area and M. 
Richetta. 1990, 42p ETDE 
Published on Physical Review A. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper shows that the transverse mode evolution 
of a FEL operating with short pulses can be treated, in 
the small signal and low gain regime, using a relatively 
simple mathematical technique leading to a potentially 
fast numerical algorithm. It is also pointed out that ana- 
lytical solutions can be obtained for the cases where 
the ry length is small compared to the longitudi- 
nal bunch length. 
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Presented at the CERN DL Accelerator School - 
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This paper reviews the theory of the free electron 
laser, with reference to the low and high gain regimes. 
poo is a discussion of saturation effects, in both 

le nese and recirculated devices, an analysis 
on the mode-locking mechanism when the laser is op- 
erating with a bunched e-beam, and finally comments 
on the spatial coherence length of the FEL. 
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———- Hermitian evolution of two-level quantum sys- 
ems. 

Progress rept. 

G. Dattoli, A. Torre, and R. Mignani. Nov 89, 31p 
ENEA-RT-TIB-89-30, RT/TIB-89-30 

U.S. Sales Only. Portions of this document are illegible 
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A feeling of reluctance is widespread among physicists 
against the use of non-Hermitian Hamiltonians and, 
consequently, of non-Hermitian Schrodinger equations 
(nHiSe) to treat physical problems. oo yy in con- 
nection with various problems ranging from multipho- 
ton ionization, to transverse mode propagation in opti- 
cal resonators and to free electron lasers, rigorous and 
— methods have been 


describing a physical 

the Fock + Krylov theorem. The theorem states that the 
necessary sufficient condition for a quantum me- 
chanical state to be a truly decaying state is that the 
energy distribution of the state be a continuous. The 
possibility of treating any system, with a part or the 
whole of its motion in the continuum, as a decaying 
state is therefore ensured by the virtue of this theorem. 
This paper discussed the solution, using a suitably de- 
veloped algorithm, of the time dependent nHSe of a 
two-level system based on the spinor image solution 
technique of parabolic type equations. An analysis is 
made of the mathematical aspects of the two state 
models with effective decay terms in a non-Hermitian 
Hamiltonian. Owing to their relative simplicity, they 
may represent a systematic investigative tool for quan- 
tum theory of multiphoton ionization. 


105,063 

DE90514502/GAR PC A03/MF A01 

ENEA, Casaccia (Italy). Centro Ricerche Energia. 

LiF Films: Production and characterization. 

R. M. Montereali, G. Baldacchini, S. Martelii, and L. 

C. Scavarda do Carmo. Oct 89, 18p ETDE-IT-90-27, 

CONF-8909355-1 

Annual meeting of the Italian Physical Society (75th), 
oo (Italy), 28 Sep 1989, Paper meeting ot at ey 

75th annual congress of the Italian Physical Socie 

(Cagliari, 28 Sep-3 Oct 19! 

U.S. Sales Only. Portions of this document are illegible 
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Within the framework of studies directed toward the 
attempt to use LiF as a host for laser active i 

or room temperature stable colour centre lasers, LiF 
films were produced by thermal evaporation on amor- 
phous substrates kept (during evaporation) at tem- 
peratures ranging from ambient up to 350 degrees C. 
The evolution through two polycrystalline states was 
analysed by x-ray diffraction techniques that also re- 
vealed that the LiF films’ lattice parametre is equal to 
that of the LiF crystal. The refractive index of the pro- 
duced films was measured by transmission optical in- 
terferometry. Talisurf-6 profilometer measurements on 
film surfaces show sharp edges and very smooth sur- 
faces, that reflect the substrate ones. 
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LiF film. Absorption and luminescence of colour 
centres. 

R. M. Montereali, G. Baldacchini, and L. C. Scavarda 
do Carmo. Sep 89, 10p ETDE-IT-90-28, CONF- 
8909355-2 

Annual meeting of the Italian Physical Society (75th), 
Copies (Italy), 28 Sep 1989, Paper presented at the 
75th annual congress of the Italian Physical Society 
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Colour centre lasers operate usually at liquid nitrogen, 
but some success has been reported on room temper- 
ature active colour centres in LiF crystals. In these 
crystals F/sub 2/ and F/sub 3 sup plus/ centres (re- 
spectively two electrons bound to two or three neigh- 
bouring anionic vacancies, the last one being a 
charged defect) were produced and for use 
room temperature lasers. In this work, LiF films, 1 
micron thick, were produced by thermal evaporation 
on amorphous silica substrates. The films were sub- 
jected at room temperature to an e-beam irradiation 
energy of 3 KeV and a current of 120 micro A on about 
0.5 square centimeters. This irradiation produced room 
temperature stable F/sub 2/ and F/sub 3 sup plus/ 
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centres that were observed by light absorption meas- 
urements. A lh the concentration of the centres 
was much higher than that obtained usually in bulk 
crystals, the luminescence was also observed. 
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Photolumi in LIF films colored by elec- 
tron beam. 


R. M. Montereali, G. Baldacchini, and L. C. Scavarda 
do Carmo. Apr 90, 12p ETDE-IT-90-58, CONF- 
900419-7 

International triennial conference on thin films and the 
17th international conference on metallurgical coat- 
ings (8th), San Diego, CA (USA), 1-6 Apr 1990, Paper 
presented at the 8th international conference on thin 
films (San Diego, 2-6 Apr 1990). 
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Colour centre lasers operate usually at liquid nitrogen, 
but some success has been reported on room temper- 
ature active colour centres in LiF crystals. In these 
crystals, F/sub 2/ and F/sub 3-sup plus/ centres (re- 
spectively two electrons bound to two or three neigh- 
bouring anionic vacancies, the last one being a 
charged defect) were produced and analysed for use 
as room temperature lasers. The present interest on 
miniaturization has called for developments in the 
techniques of production and characterization of thin 
films. Within the framework of this research, LiF films, 
1 micron thick, were produced by thermal evaporation 
on amorphous silica substrates. X-ray diffraction 
showed the existence of a polycrystalline structure. 
The films were subjected at room temperature to an e- 
beam irradiation energy of 3 KeV and a current of 120 
micro A on approx. 0.5 square centimeters. This irra- 
diation produced temperature stable F/sub 2/ and F/ 
sub 3-sup plus/ centres that were observed by light 

tion measurements. Although the concentration 
of the centres was much higher than that obtained 
—— in bulk crystals, the luminescence was also ob- 
served. 
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Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Diode Laser: lid-State Lasers: A Break- 


through in Modern Laser Tech q 

P. Peuser. 1989, 8p MBB-Z-0276/89-PUB 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 15-22. Presented at Laser 
Focus World, Apr. 1989. 


The advantages of diode laser-pum solid-state 
lasers are experimentally established. Several continu- 
ous wave or pulsed lasers were made. Pump efficien- 
cies close to the theoretical limit were achieved. By 
injection-locking of an Nd:YAG laser and a lamp 
pumped laser, an output power of 18 W was meas- 
ured, which is the highest value ever obtained with 
such a system. This new technology is shown to pro- 
vide highly efficient, compact, lightweight and rugged 
lasers with a long lifetime and excellent beam quality. 
The potential of miniaturization is shown and an excel- 
lent frequency stability was obtained. 
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Solid-State Lasers for Coherent Communication 
and Remote Sensing. 

— Progress Report, 1 Oct. 1989 - 31 Mar. 


R. L. Byer. Jun 90, 54p NAS 1.26:186634, NASA- 
CR-186634 
Contract NAGW-1760 


Laser development, high efficiency, high power 
second harmonic generation, operation of optical 
parametric oscillators for wavelength diversity and tun- 
ability, and studies in coherent communications are re- 
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Theoretical Studies of Solar Pumped Lasers. 

Final Report, period ending 31 Aug. 1990. 

W. L. Harries. May 90, 198p NAS 1.26:186712, ODU- 
TR-PTR-90-2, NASA-CR-186712 

Grant NSG-1568 


One concept for collecting solar energy is to use large 
solar collectors and then use lasers as energy convert- 
ers whose output beams act as transmission lines to 
deliver the a to a destination. The efficiency of 
the process would be improved if the conversion could 
be done directly using solar pumped lasers, and the 
possibility of making such lasers is studied. There are 
many ications for such lasers, and these are ex- 
amined. By including the applications first, the require- 
ments for the lasers will be more evident. They are es- 
pecially applicable to the Space program, and include 
cases where no other methods of delivering power 
seem possible. Using the lasers for conveying informa- 
tion and surveillance is also discussed. Many difficul- 
ties confront the designer of an efficient system for 
power conversion. These involve the nature of the 
solar spectrum, the method of absorbing the energy, 
the transfer of power into laser beams, and finally, the 
far field patterns of the beams. The requirements of 
the lasers are discussed. Specific laser configurations 
are discussed. The thrust is into gas laser systems, be- 
cause for space applications, the laser could be large, 
and also the medium would be uniform and not subject 
to thermal stresses. Dye and solid lasers are treated 
briefly. For gas lasers, a chart of the various possibili- 
ties is shown, and the various families of gas lasers 
divided according to the mechanisms of absorbing 
solar radiation and of lasing. Several specific models 
are analyzed and evaluated. Overall conclusions for 
the program are summarized, and the performances of 
the lasers related to the requirements of various appli- 
cations. 
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Effects of Pretreatment Conditions on a Pt/SnO2 
Catalyst for the Oxidation of CO in CO2 Lasers. 

D. R. Schryer, J. D. Vannorman, K. G. Brown, and J. 

oe. 1989, 23p NAS 1.15:103487, NASA-TM- 
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CO oxidation catalysts with high activity at 25 to 100 C 
are important for long life, closed cycle operation of 
pulsed CO2 lasers. A reductive pretreatment with 
either CO or H2 was shown to significantly enhance 
the activity of a commercially available platinum on tin 
(IV) oxide (Pt/SnO2) catalyst relative to an oxidative or 
inert pretreatment of no pretreatment. Pretreatment at 
temperatures of 175 C and above causes an initial dip 
in the observed CO2 yield before the steady state yield 
is attained. This dip was found to be caused by dehy- 
dration of the catalyst during pretreatment and is read- 
ily eliminated by humidifying the catalyst or the reac- 
tion gas mixture. It is hypothesized that the effect of 
humidification is to increase the concentration of OH 
groups on the catalyst surface which play a role in the 
reaction mechanism. 
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The remote sensing system simulation is used to study 
a proposed sensor concept. An overview of the instru- 
ment and its parameters is presented, along with the 
model of the instrument as implemented in the simula- 
tion. Signal-to-noise levels of the instrument under a 
variety of system configurations are presented and dis- 
cussed. Classification lormance under these vary- 
ing configurations is also shown, along with relation- 
ships between signal-to-noise ratios, feature selection, 
and classification performance. 
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Optical Transmission Through a Polarization Pre- 
serving le Mode Optical Fiber at Two Ar(-++) 
Laser Wav 

K. K. Tedjojuwono, and W. W. Hunter. 1989, 19p 
NAS 1.15:103475, NASA-TM-103475 


The transmission characteristics of two Ar(+) laser 
wavelengths through a twenty meter Panda type Polar- 
ization Preserving Single Mode Optical Fiber 
(PPSMOF) were measured. The measurements were 
done with both single and multi-longitudinal mode radi- 
ation. In the ~—_ longitudinal mode case, a degrad- 
ing Stimulated Brillouin Scattering (SBS) is observed 
asa oe en loss. By ine an opti- 
mum coupling system and manipulati e input po- 
larization, the threshold of the SBS onset can be 
pon and the transmission efficiency can be in- 
creased. 
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A biaxial graded-index fiber with a homogeneous clad- 
ding is studied. Two methods, wave equation and 
matrix differential equation, of formulating the problem 
and their respective solutions are discussed. For the 
wave equation formulation of the problem it is shown 
that for the case of a diagonal permittivity tensor the 
longitudinal electric and magnetic fields satisfy a pair 
of coupled second-order differential equations. Also, a 
neralized dispersion relation is derived in terms of 
solutions for the longitudinal electric and magnetic 
fields. For the case of a step-index fiber, either isotrop- 
ic or uniaxial, these differential equations can be 
solved exactly in terms of Bessel functions. For the 
cases of an istropic graded-index and a uniaxial 
graded-index fiber, a solution using the Wentzel, Kram- 
mers and Brillouin (WKB) ximation technique is 
shown. Results for some lar permittivity profiles 
are presented. Also the WKB solutions is compared 
with the vector solution found by Kurtz and Streifer. 
For the matrix formulation it is shown that the tangen- 
tial components of the electric and magnetic fields sat- 
isfy a system of four first-order differential equations 
which can be conveniently written in matrix form. For 
the special case of meridional modes, the system of 
equations splits into two systems of two equations. A 
general iterative technique, asymptotic partitioning of 
systems of equations, for solving systems of differen- 
tial equations is presented. As a simple example, 
sel’s differential equation is written in matrix form and 
is solved using this asymptotic technique. Low order 
solutions for particular examples of a biaxial and uniax- 
ial graded-index fiber are presented. Finally numerical 
results obtained using the asymptotic technique are 
presented for particular examples of isotropic and un- 
iaxial step-index fibers and isotropic, uniaxial and biax- 
ial graded-index fibers. 
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Measurement of 2-D Density Fields Containing 


re Yen 
nee . M. Lanen. Jan 90, 44p LR-616, ETN-90- 
1 


To demonstrate the effects of light deflection in non- 

neous media, two test media are investigated 
that allow an analytic determination of their interfero- 
grams: a medium with a linear density distribution and 
a medium with an exponential density distribution. 
These test media show that ye the interferogram 
into the plane at two thirds of the field width (measured 
in the direction of light propagation) will minimize the 
error present in the interferogram due to light deflec- 
tion. To allow the investigation of the effects of light 
deflection in an arbitrary inhomogeneous medium on 
the interferogram, a numeric scheme is given to com- 
pute the ray trajectories when traversing the medium. 
With this scheme the effects of light deflection in sev- 
eral characteristic density distributions are demon- 
strated. Focusing the interferogram into the plane at 
two thirds of the width appears to be preferable. If, 
despite choosing the plane of focus at two thirds of the 
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field width, the effects of light i on the inter- 

pes ram are still too serious, a correction pronase 
carried out. The distortion of the interfer 

due to the cp heen daa the density aoe 

due to the misalignment of beam traversing the 

density field is discussed. 
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A Peano projected-fri 
developed which uses a closed- agp ay 
system to make very accurate su —} profile 
measurements. The closed-loop p trol system 
= reduces phase-stepping error, which is fre- 
the dominant source of error in digital interfero- 

pmo Two beams emitted from a fiber. 
- combined to form an interference fringe pattern on 
a diffusely reflecting object. Reflections off of the 
fibers’ output faces are used to create a phase-indicat- 
ing signal for the closed-loop optical phase controller. 
The controller steps the phase difference between the 
two beams by pi/2 radians in order to determine the 
object’s surface profile using a solid-state camera and 
a computer. The em combines the ease of align- 
ment and automated data remeeton < of phase-stepping 
projected-fringe interferometry with g veo im- 
proved bras ga og stom of our c loop 

em is 


i camahee er was 


phase-controller. demonstrated by 
measuring the profile o raged containing several 
convex surfaces whose heights range from 15 to 25 
micron high. 
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An ayy was made to pump an alexandrite laser rod 
using a Tamarak solar simulator and also a tungsten- 

lamp. A very low optical laser cavity was used 
to achieve the threshold minimum pumping-power re- 
quirement. Lasing was not achieved. The laser thresh- 
old optical-power requirement was calculated to be ap- 
proximately 626 W/sq cm for a gain length of 7.6 cm, 
whereas the Tamarak simulator produces 1150 W/sq 
cm over a gain length of 3.3 cm, which is less than the 
1442 W/sq cm required to reach laser threshold. The 
rod was optically pulsed with 200 msec pulses, which 
allowed the alexandrite rod to operate at near room 
temperature. The oo ee ee product 
to achieve laser thr be approximately 
35,244 solar constants-cm. In the present setup, this 
product was 28,111 solar constants-cm. 
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A titanium doped sapphire is pumped with up to 900 
mJ of blue-green energy from a dye laser. An 8 percent 

conversion to near IR is demonstrated. The 
e imental input/output data agree well with calcu- 
lations based on the measured characteristics of crys- 
tal and pump beam. Analysis of the conversion effi- 
ciency reveals the potentia! to achieve values of about 
35 percent in optimized, but simple, devices. 
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18 W single- operation of an injection- 


O. Cregut, C.N. Man, D. Shoemaker, A. Brillet, and 
A. Mehnert. 1989, 5p Rept no. MBB-Z-0277-89-PUB 
Microfiche only. 


Within the reported work the possibility of using regen- 
erative amplification, or injection-locking, poy demon- 
strated, to transfer the excellent frequency stability of 
a diode-pumped Nd:YAG laser to a power lamp- 
pumped laser. In the case of injection- 
output power of 18 W, was obtained and the 
stabilization per ber slave — relative was verified 
to the master lator with a ision of 10 (-4) — 
cre 1/2). ong. Ae (Copyright “e) 19% 1990 by FIZ. Cita. 
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In German. With 32 refs., 3 tabs., 47 figs. 


An excimer laser of high pulse energy and high repeti- 
tion rate has been developed at several experimental 
and test facilities. All pulsed i 
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Plasma Physics 
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A brief description of the numerics and of the 
3-D resistive magnetohydrodynamic initial value code 
CART is geonided: Instructions for running the code on 
the MFE Crays are Lath = well as descriptions of the 
required input files and da’ 
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The fishbone like oscillations in ignited tokamaks are 
addressed in an exploratory manner. The effects of the 
strong m = 1 oscillations and the weak high-frequency 
oscillations are examined in order to explore the feasi- 
bility of ae ae oscillations for alpha accumula- 
tion control prospects of achieving small scale 
continuous alpha removal from the plasma center by 
mild fishbone-like oscillations are examined. 
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This iS paper discusses the following topics on plasma 

diagnostics: Electric probes in flowing and magnetized 
Electron cyclotron emission absorption; 
diagnostics; Spectroscopy; and Thomson 

Scattering 

105,082 

DE90015840/GAR PC A02/MF A01 


ne. eee 

pe a ee NG) diagnostic tor 
transient discharges or expansions of vapor or 
Me Cuneo Cuneo, T. R. Lockner, G. S. Tisone, K. W. 


Bigg. and R. W. Stinnett. 1990, 8p SAND-90-1002C, 
CONF-9009192-12 


Contract AC04-76DP00789 

International symposium on and electrical 
insulation in vac, Santa Fe NM (USA), 17-20 Sep 
=H - opgeeaen by Department of Energy, Washing- 
Pantone of thie décunent ee Segiie fi micionehe 
products. 

The use of lasers to measure properties is well 
known. Common (den- 


. The 

, species discriminati (ie. atoms or elec- 
SS tie eauteen, The is easy to 
field, sensitive (1.3 (plus minus) 0.1 to 3.3 (plus minus) 
0.1 mv/(mu)rad depending on laser power, diver- 
gence, moment arm and circuit gain) and fast (rise time 
27 (plus minus) 1 to 24 (plus minus) 1 ns depending 
on various circuit parameters). Di theory, and 
Circuit and performance will be discussed. This 
refractive | pranecrnen sk pits te ye hee 
applied to measurements on 


evaporation li i antag my tener 
produced ion source. To iustrate the uty of this 
technique, examples of measurements on LEVIS 
(Laser EVaporation lon Source), a laser peas 
active lithium ion source will be given. Measured prop- 
ores include vapor plasma proaucton thresholds, ex- 
pansion velocities, some species information, gradient 
| and estimates of density profiles. 27 refs., 8 
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Finite pressure effects on sawtooth oscillation. 
W. Park, D. A. Monticello, E. Fredrickson, and K. 
McGuire. Aug 90, 17p PPPL-2715 


Contract AC02-76C: ~wll . — ia 
nergy, ington, 

Portions of this document are illegible in microfiche 

= . Original copy available until stock is exhaust- 


Nonlinear 3-D simulation of sawtooth oscillations 
peer that the mre hy meme hot spot has a promi- 


t large major side, char- 
~~ of a high geet ee p) aw 
This bulge drives other m/n islands just outside the 


low (beta). These a@iacia aaee’ Wan Capel 
data, giving detailed support to the Kadomtsev recon- 
— model. This effect can also be used to explain 
experimental sawtooth heat pulse ‘anomaly.’ At 
Ro high (epsilon)(beta)(sub p), the stochastic region 
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can essentially fill the whole plasma, and can result in 
a ‘high (beta) disruption.’ 16 refs., 6 figs. 


105,084 

DE90016045/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Beta in the context of reactor rele- 
vant imaks. 

J. Manickam. Aug $0. 11p PPPL-2713 

Contract AC02-76CH03073 


Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


In a reactor relevant tokamak the appropriate defini- 
tion of (beta), the ratio of the particle and magnetic 
field pressures, is (beta)* (equivalent to) (2 < p(sup 2) 
>(sup (1/2)) /B(sup 2)), which exceeds the conven- 


tional definition by a factor dependent on the pressure 
peaking factor, F. A simple scaling is obtained 
which relates the two definitions, (beta)*/ 


(beta)(approx equal)0.9 (plus) 0.15 PPF. Stability prop- 
erties are determined in terms of (beta)* in a circular 
and dee-shaped tokamak. 4 refs., 6 figs. 


105,085 
DE90016122/GAR PC A03 
Washington Univ., Seattle. 

iments on linear high beta helical axis stellar- 
ators to study simulated toroidal effects and 
Alfven-wave heating. Progress report No. 4, July 
16, 1989-November 15, 1989. 
F. L. Ribe, and B. A. Nelson. 1989, 42p DOE/ER/ 
53242-4, UWAERP-23 
Contract FG06-87ER53242 
Sponsored by Department of Energy, Washington, DC. 
a copy only, copy does not permit microfiche pro- 

luction. 


This paper discusses induced axial current studies in a 
hardcore Theta-Pinch; nonaxisymmetric RF heating of 
a tear: plasma column; formation of Axisymmetric 
ha e theta pinches with notched hardcore current; 
and externally driven till made experiments on the 
ry eT Q machine field reversed configuration. 
( 


105,086 
DE90016442/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

t studies in the ZT-40M reversed field 


pinch. 

P. G. Weber, K. F. Schoenberg, J. C. Ingraham, G. 
Miller, and R. W. Moses. 1990, 9p LA-UR-90-2868, 
CONF-901025-3 

Contract W-7405-ENG-36 

International conference on plasma physics and con- 
trolled nuclear fusion research (13th), Washington, DC 
(USA), 1-6 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Measurement of electrostatic and magnetic fluctua- 
tions in the ZT-40M Reversed Field Pinch (RFP) are 
used to estimate fluctuation driven transport. Edge 
electrostatic fluctuations appear to explain edge parti- 
cle transport, analogously to some tokamak and stel- 
larator observations. However, in contrast to toka- 
maks, electrostatic fluctuations do not explain the heat 
flux through the edge. Instead, transport of suprather- 
mal electrons along fluctuating magnetic field lines 
constitute the major electron heat loss. lon losses in 
ZT-40M appear to be dominated by charge exchange. 


105,087 
DE90016443/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Tilt stability and compression heating studies of 
field-reversed configurations. 

D. J. Rej, M. Tuszewski, D. C. Barnes, G. A. Barnes, 
and R. E. Chrien. 1990, 7p LA-UR-90-2864, CONF- 
901025-2 

Contract W-7405-ENG-36 

International conference on plasma physics and con- 
trolled nuclear fusion research (13th), Washington, DC 
(USA), 1-6 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The first observations of internal tilt instabilities in field- 
reversed configurations (FRCs) are reported. Detailed 
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comparisons with theory establish that data from an 
array of external magnetic probes are signatures of 
these destructive plasma instabilities. This work recon- 
ciles and experiments and its that gross- 
ly stable FRCs are restricted to very kinetic and elon- 
gated plasmas. Self-consistent three-dimensional nu- 
merical simulations demonstrate tilt stabilization by the 
addition of a beam ion component. Hi com- 
= + gpa heating experiments with stable equilibrium 

RCs are also reported. Plasmas formed in a tapered 
theta-pinch coil have been translated along a guide 
magnetic field into a new single-turn compression coil 
where the external field is increased up to 7 times the 
initial value in 55 (mu)s. Substantial heating is ob- 
served accompanied by a decrease in confinement 
time. 17 refs. 


105,088 

DE90016671/GAR PC A09 
Wisconsin Univ.-Madison. 

Models of plasma confinement and heating in to- 


kamaks. 

J. D. Callen. Sep 89, 189p UWPR-89-2 

Contract FG02-86ER53218 

Handwritten ea ony: “5 Sponsored by Department of 
Energy, Washington, DC. 

Paper only, copy does not permit microfiche pro- 
duction. Original copy available until stock is exhaust- 
ed. 


This report discusses the following topics: introduction 
to fusion and tokamaks; tokamak equilibria; ideal MHD 
stability; resistive MHD instabilities; particle orbits; 
classical transport in magnetized plasmas; neoclassi- 
cal transport; models of anomalous transport; auxiliary 
heating and current-drive; plasma modelling; and toka- 
mak fusion reactor issues and summary. 
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DE$0016672/GAR PC A03/MF A01 

Wisconsin Univ.-Madison. 

~- = cobicionaiity — ee 
nai u regime. 

A. K. Sundaram, and J. D. Callen. Aug 90, 31p UW- 

CPTC-90-6 

Contract FG02-86ER53218 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. Original copy available until stock is exhaust- 

ed. 


The theory of resistive ballooning modes relevant to 
the banana-plateau collisionality regime is studied 
using the recently developed neoclassical MHD equa- 
tions. eng tye ballooning mode formulation and 
a multiple length scale analysis, a generalized set of 
poloidal flux surface avera equations coupling the 
parallel ion flow velocity V(sub (parallel)i), the vector 
potential A(sub (parallel)), and the electrostatic poten- 
tial (phi) are derived. A particularly simple case in 
which the parallel sound wave coupling reduces the 
order of the differential equation in the frequency 
range (vert bar)(omega)(vert bar) (much gt) 
(omega)(sub s), where (omega)(sub s) = sc(sub s)/ 
qR(sub 0), s is the shear parameter, c(sub s) the sound 
speed and qR(sub 0) the connection length, is dealt 
with. The calculations show that a new class of local- 
ized pressure-gradient-driven ballooning modes with 
growth rates varying as ((upsilon)(sub e) + (mu)(sub 
e))(sup 1/2) is possible, where (upsilon)(sub e) is the 
electron collision frequency and (mu)(sub e) is the 
electron neoclassical poloidal flow viscous damping 
frequency. It is shown that the resistive ballooni 
modes are sensitive to variations of a parameter (eta 
(= (vert bar) dinP(sub 0)/ding (vert bar)) within the to- 
kamak plasma. The enhanced ion polarization and 
pinch type currents are found to cause stabilization of 
resistive modes. Further, our model highlights a 
smooth transition from the Pfirsch-Schlueter to the 
(neoclassical) banana-plateau collisionality regimes. 
The relevance of these results to ISX-B experiments is 
briefly pointed out. 17 refs. 
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Helium removal and tra’ rt studies in TEXTOR. 


D. L. Hillis, J. T. Hogan, L. D. Horton, R.'C. Isler, and 
C. C. Klepper. 1990, 12p CONF-901025-5, IAEA-CN- 
53/G-2-8 

Contract AC05-840R21400 

International conference on plasma physics and con- 
trolled nuclear fusion research (13th), Washington, DC 
(USA), 1-6 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


Experiments demonstrating direct control of the 
He(sup 2+) density in a tokamak plasma have been 
performed in the TEXTOR tokamak with the Advanced 
Limiter Test-I| pump limiter. Helium is injected in a 
short puff from the outside of the plasma, is ob- 
served to reach the plasma core, and then is readily 
from the plasma. Active He pumping is found to be a 
valuable technique for discriminating the actual He 
confinement time from (tau)*(sub He), which is strong- 
ly dependent on recycling. Active charge-exchange 

‘oscopy is used to study the exhaust and trans- 
port of He(sup 2+-) within the plasma, and the density 


evolution is with the diffusive/convective 
transport code, MIST. 8 refs., 3 figs. 
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Texas Univ. at Austin. Inst. for Fusion Studies. 
Tearing modes in tokamaks with lower hybrid cur- 


rent drive. 
X. Q. Xu, and M. N. Rosenbluth. Aug 90, 22p DOE/ 
ET/53088-444, IFSR-444 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In this paper, the effect of current drive on the tearing 
modes in the semi-collisional regime is analyzed using 
the drift-kinetic equation. A collisional operator is de- 
veloped to model electron parallel conductivity. For 
the pure tearing modes the linear and quasilinear 
rowth rates in the Rutherford regimes have been 
ound to have roughly the same forms with a modified 
resistivity as without current drive. One oan 
result is the prediction of a new instability. This instabil- 
ity, driven by the current gradient inside the tearing 
mode layer, is possibly related to MHD behavior ob- 
served in these experiments. 9 refs. 


105,092 
DE90017091/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 
f ballooning instabilities and tem- 
ion modes. 


Unified ° 
pa gradient driven tra 

. Q. Xu, and M. N. Rosenbluth. Aug 90, 24p DOE/ 
ET/53088-443, IFSR-443 
Contract FG05-80ET53088 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A unified theory of temperature gradient driven trapped 
ion modes and ballooning instabilities is developed 
using kinetic theory in banana regimes. All known re- 
sults, such as electrostatic and purely magnetic 
trapped particle modes and ideal MHD ballooning 
modes (or shear Alfven waves) are readily derived 
from our single general dispersion relation. Several 
new results from ion-ion collision and trapped particle 
modification of ballooning modes are derived and dis- 
cussed and the interrelationship between those 
modes is established. 24 refs. 
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New York Univ., NY. Courant Inst. of Mathematical Sci- 
ences. 

Plasma properties. Progress report. 

1990, 15p DOE/ER/53223-145 

Contract FG02-86ER53223 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This yee discusses the confinement of fusion 
plasma by strong magnetic fields. The effects of MHD 
instabilities and charged particle transport are investi- 
gated. (LSP) 
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DE90017265/GAR PC A03/MF A01 
Texas Univ. at Austin. Inst. for Fusion Studies. 

m = 1 kink mode for layer widths comparable to 
the ion Larmor radius. 

H. L. Berk, S. M. Mahajan, and Y. Z. Zhang. Aug 90, 
45p DOE/ET/53088-436, IFSR-436 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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é Reape eigenmode equation is derived for a slab 
marie in the limit m(sub e)/m(sub i) (much It) 
oe sub i) (much It) L(sub nyisup 2)/L(sub s)(sup 2) 
By: i) (equivalent to) mass ratio, 

) ion beta value, t(eub n) (equivalent to) 

- ane a L(sub s) ee eee to) shear 

herr and when frequency is 
consistency to retain astinery ion Larmor radian of 
lo retain ion radius ef- 

fects, which are described with the use of the Pade 
approximation. The asymptotic solution of the inhomo- 


geneous alue problem is obtained using simple 
approximations to the ei inction. A dispersion rela- 
tion pre aene mm senhaolche derived results when a Lor- 


is used for electrons, while 


tion is obtained if electrons are 


od by Kinetic ye ty The dispersion relation 
ee ana on numerically investigated. The nu- 
resul compared to ‘a more complicated 


and presumably rigorous” asymptotic expres- 
sion. It is shown “that nae eal expression re- 
quires quite small value for (m(sub e)/m(sub 
i))(beta)(sub i) for accuracy. A fitting formula is found 
that is more accurate than the asymptotic formula for 
moderate values of (m(sub e)/m(sub i))(beta)(sub i). 
The dissipationiess dispersion relation is discussed 
and it is shown that local shear at the q = 1 surface 
can have a stronger effect than the value of (delta)(cfix 
W)(sub c) on the system’s stability properties. 
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The research performed under this grant during the 
current year has focused on key issues with respect to 
turbulence and transport in toroidal confinement de- 
vices. This work includes theoretical and computation- 
al studies of electron thermal confinement which have 
concentrated on the role of sheared poloidal flow in 
suppressing turbulence and transport, trapped ion 
convective cell turbulence and microtearing turbu- 
lence; analytical studies of anomalous particle trans- 
port and pinch mechanisms, and comparison with ex- 

meast it; development of the theory 
of self-consistent radial transport of field-aligned mo- 
mentum in the tokamak and RFP; and work on other 
topics (ion temperature gradient driven turbulence, 
RFP fluctuation theory, coherent structures). Progress 
and publications in these areas are briefly summarized 
in this report. 20 refs. 





105,096 
DE$0017607/GAR 
Sean Univ. a. 
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This report is principally concerned with explaining the 
progress which has been made in developing and ap- 
plying our kinetic plasma model, in sufficient detail to 
demonstrate the main issues involved. At the end of 
this paper we briefly discuss work we have done in 
other areas of stellarator theory. 


PC A02/MF A01 
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Workshop on massively parallel computing in 
Re Mr fusion ei nergy. 

Mirin. wu 7 Aug 90, 28p UCRL-JC-104774, CONF- 


Contract W-7405-ENG-48 

Workshop on massively parallel computing in magnet- 
ic fusion energy, Williamsburg, VA (USA), 25-26 Apr 
ae by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
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This paper discusses the following topics: Parallel 


computing at ORNL; massive parallelization of fluid 


plasma turbulence no a parallel unglomen- 
tation of the reduced MHD a o ; Massively paral 
lel Fokker-Planck 


1 
Particle simulation on the NCUBE concurrent multi- 
processor, gyrokinetic simulations on massively paral- 
lel computers; and, numerical study of collisionless 
nection 


magnetic reconi on the connection machine. 

105,098 

DE90514459/GAR PC A03/MF A01 

ENEA, Frascati (Italy). Centro Ricerche Energia. 
induced by plasma disruptions 


int Ss. 

E. Franconi. Dec 89, 17p ETDE-IT-90-05, CONF- 
891204-39 

International conference on fusion reactor materials 
(4th), Kyoto (Japan), 4-8 Dec 1989, Paper presented at 
4th international conference on fusion reactor materi- 
als (ICCFRM-4) (Kyoto, 4-8 Dec 1989). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


One of the advantages of austenitic stainless steels 
(e.g. AISI 316) is that they are non-magnetic, and so do 
not interact with the strong magnetic fields present in 
the tokamak. Despite this, some limiter elements, sub- 
ject to several hard disruptions in the FT tokamak, 
show a ferro-magnetic phase in the melted and recrys- 
tallized zone. The stainless steel droplets coming from 
the limiter also show a strong a behav- 
iour. In the investigation of the causes that have pro- 
duced this mye ne phase in the material, it was found 
that melted droplets coming from the limiter meit 
layers strike the inner wall with velocities ranging be- 
tween 1m/s and 50 m/s. This s ts the existence 
of forces of a different nature acting on the melt layer 
stability and on droplet dynamics. The presence of 
magnetic particles on the inner wall of the tokamak 
vessel seems to be related to their interaction with the 
toroidal netic field gradient present inside the 
torus. The effects of erosion-r phenomena 
occurring on the tokamak walls can be strongly in- 
creased by the existence of driving forces due to this 
magnetic particles - del B toroidal field interaction. 
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Quasi-linear a of LH waves by fusion 
ed alpha particles. 

rogress rept. 
E. Barbato, and F. Santini. 1989, 31p ETDE-IT-90-25 
Published on Nuclear Fusion. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Lower hybrid waves are foreseen to be used in a 
steady state reactor to produce current and control the 
current profile and the stability of internal modes. In 
the ignited phase, however, the presence of energetic 
alpha-particles may prevent wave-electron interaction, 
thus reducing the current drive efficiency. This is due 
to the very high birth energy of the alpha-particies that 
may absorb the lower hybrid wave power to a large 
extent. This unfavourable effect is absent at high fre- 
quencies (greater than or equal to GHz for typical reac- 
tor parameters). Nevertheless, due to the technical dif- 
ficulties of using such high frequencies, it is very impor- 
tant to investigate whether alpha-particle absorption 
would be neglegible also at relatively lower frequen- 
cies. In this paper, such a study is carried out on the 
basis of the quasi-linear theory of wave-alpha interac- 
tions by calculating the quasi-linear alpha distribution 
function and the related absorption. The model for 
alpha-particles is then coupled to a 1-D deposition 
code for lower hybrid waves to calculate the competi- 
tion in the absorption between alphas and electrons as 
the waves propagate into the plasma core for typical 
reactor (ITER) parameters. 
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Stability of internal kink modes with 

trapped particies. 

Progress rept. 


F. Romanelli, L. Chen, and R. B. White. 1989, 54p 
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Published on Nuclear Fusion. 
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105,104 





as transit resonances. 
lation is derived and analyzed both ly and nu- 
. The roles and implications of various kinetic 


effects are then delineated and comparisons with pre- 
viously obtained results are also made. 
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ENEA, Frascati (Italy). Centro Ricerche E coe 
Toroidal ion temperature 


in a multispecies plasma. 
io, and F. Romaneili. Jul 


For typical tokamak parameters, the driving effect of 
curvature is stronger than the effect of parallel com- 


to the resonance with the magnetic drift 
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Lower hybrid parametric instabilities in the FT 


A. Cardinali, R. Cesario, and F. Paoletti. 1988, 18p 
ETDE-IT-90-52 
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in microfiche products. 


In Alcator C 4.5 GHz and FT (Frascati Tokamak) 
, secondary 


ong spectral 
line broadening around the frequency of the injected rf 
power as the density was increased. During the FT 
8.00GHz experiment, fast ion tails were not observed 
but in some high density discharges, with no evidence 
of electron heating, only a strong line broadening was 
observed. The rf probe activity was str depend- 
ent on plasma parameters. Strong line broad- 
ening and higher secondary peak levels were ob- 
served in increasing the local density and decreasing 
temperature. Some mechanisms such as scattering 
fluctuation or parametric instabilities are proposed in 
order to explain the line frequency broadening. The 
first of these implies multiple scattering processes of 
the LH wave involving ail the plasma column and it pro- 
vides a spectral broadening increasing with plasma 
temperature. Such a behaviour seems to be in contrast 
with the FT rf probe observations in which large line 
broadening becomes relevant in cold plasmas and in 

igh density regimes. When the broadening occurs, no 
effect of the rf on the plasma bulk is observed. 
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Comparative Assessment of World Research Ef- 
forts on Magnetic Confinement Fusion. 

R. C. Davidson, R. D. Hazeltine, M. A. Abdou, L. A. 
Berry, and J. T. Hogan. Feb 90, 206p 

Prepared in Cooperation with Science Applications 
International Corp., San Diego, Ca. 


A comparative assessment is presented of the world’s 
four major research efforts on magnetic confinement 
fusion, which include the capabilities in the Soviet 
Union, the European Community (Western Europe), 
Japan, and the United States. A comparative evalua- 
tion is provided in six areas: tokamak confinement; al- 
ternate confinement approaches; plasma technology 
and engineering; fusion nuclear technology and mate- 
rials; plasma confinement theory; and fusion computa- 
tions. Although the world’s four major fusion efforts are 
roughly comparable in overall capabilities, two conclu- 
sions of this report are inescapable. First, the Soviet 
fusion effort is presently the weakest of the four pro- 
grams in most areas of the assessment. (Electron 7 
clotron heating, plasma confinement theory, and 
mirror research are notable exceptions). Second, 
present trends continue, the U.S., once the oy 
leader in fusion research, will soon iose its position of 
leadership to the West European and Japanese fusion 
programs. Indeed, before the middie 1990s, the up- 
= large-tokamak facilities, JT-60U (Japan) and 

ET (Western Europe), are likely to explore plasma 
conditions and operating regimes well beyond the ca- 
pabilities of the TFTR tokamak (U.S.). In addition, if 
present trends continue in the areas of fusion nuclear 
technology and materials, and plasma technology de- 
velopment, the capabilities of Japan and Western 
Europe in these areas (both with regard to test facili- 
ties and fusion-specific industrial capabilities) will sur- 
pass those of the U.S. by a substantial margin before 
the middle 1990s. 


105,105 


N90-26541/4/GAR PC A05/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Documentation of Program Tankplot. 
29 eam and J. Troim. 28 Dec 89, 87p FFI-89/ 

1 
In English and Norwegian. 


The program, intended for analysis of data from the 
wake experiment in the plasma tank, is presented. The 
program reads the raw-data from files on VAX. The 
data is sorted, calibrated and made ready for plotting. 
The user can choose among different graphical dis- 
plays: contour plots, three-dimensional plots and just 
plotting of curves. 
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TIB/B90-81880/GAR PC E09 
Technische Univ. Muenchen, Garching (Germany, 
F.R.). Physik-Dept. 

Zur Theorie des elektrischen Feldes und der Plas- 
marotation im Stellarator. (Concerning the theory 
of the electric field and plasma rotation in the stel- 
larator). 

Diss. (Dr.rer.nat). 

M. Coronado-Gallardo. 23 Jul 84, 59p 

In German. 


In the framework of the neoclassical transport theory 
the macroscopic momentum equations for several 
fluids are applied to toroidal plasmas in general geom- 
etry. For the examination of the plasma rotation and of 
the electric field in equilibrium, also of the influence of 
particle and momentum sources the equations of con- 
tinuity and momentum balance are treated. A given 
formalism is expanded for its application to the Stellar- 
ator WVII-A of the Max-Planck-institut fuer Plasmaphy- 
sik, and the viscosity tensor is calculated in the CGL- 
form in the Plateau Regime. General expressions of 
the plasma velocity, the electric field, plasma diffusion 
and the electric current are developed, where the influ- 
ence of the sources appears explicitely. The theory is 
applied to the Stellarator WVII-A, the neutral-particle- 
injection tf momentum source. (orig.). (Copyright 


(c) 1990 by FIZ. Citation no. 90:081880.) 
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Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
4 F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
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High resolution ae tn ee ing or for nu- 
merical simulation o' interaction. 
N.K. Gupta, C.D. a and B. Goel. pores, 98p 
Rept no. KFK-4696 


This report describes a one dimensional hydrodynamic 
computer code in Lagrangean geometry based on high 
resolution upwind schemes. The code has 1st order as 
well as 2nd order upwind scheme options and can ac- 
comodate any given, analytical or tabular equation of 
state. The code is tested against a number of test 
problems for which either analytical or numerical solu- 
tions from well tested computer codes or both are 
available in literature. A brief summary of these com- 
parisons is presented in this report. The predictions of 
this code are compared with the result of the often 
used von-Neumann prescription of shock capturing. 
The results of the present code are free from unphysi- 
cal oscillations which are typical of von-Neumann pro- 
cedure. The code is used to simulate the 1-dimension- 
al hydrodynamic and thermodynamic behaviour of 
plasma irradiated by an intense ion beam. The ab- 
sence of the spurious oscillations in the results of the 
present code is especially advantageous to study the 
effects of temporal non-uniformities of the beam. The 
second upwind scheme resolves shocks much 
steeper than the 1st order one and is therefore recom- 
mended for shock wave experiment analysis. For a 
typical pinch reflex diode pulse of proton beam on alu- 
minium target upwind results predict compressions of 
about 10-15% higher as compared to von-Neumann 
procedure. The upwind results are believed to be 
closer to reality because this method does not involve 
any artificial pressure term. ts ). (Copyright (c) 1990 
by y FIZ. Citation no. 90:081934. 
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Max-Planck-Iinst. fuer Plasmaphysik, Garching (Ger- 

many, F. Pas 

pro, poe plasma profile parameterisation of 
high density ohmic discharges. 

P.J. McCarthy, O.J.W.F. Kardaun, H. Murmann, K. 

7 and K.S. Riedel. May 90, 52p Rept no. IPP- 

Grant DE-FG02-86ER53223 


A database of high density (.3 < anti n sub e /10 (20) 
m (-3) < .8), low q sub a (1.9 < q sub a < 3.4), Ohmic 
discharges from the ASDEX experiment is analysed 
statistically. Bulk parameter rw is and parameter- 
ised temperature and density profile shapes are pre- 
sented. The total plasma kinetic energy, assuming T 
sub i = T sub e, scales as anti n sub e (.54 +or- .01) | 
sub p (.90 +or- .04) and is independent of B sub t . The 
electron temperature profile peaking factor scales as T 
sub 0 (3/2) /<T (3/2) > = .94 ( +or- (.04) )q suba 
(1.07 +or- ) .04 in close agreement with the assump- 
tion of classical resistive equilibrium. In the inner half of 
the plasma, the inverse fall-off length for both temper- 
ature and density has a strong dependence on q sub a 
, with the temperature dependence being more pro- 
nounced. Outside the half radius the q sub a depend- 
ence disappears but the density profile broadens near 
the edge with increasing plasma current. A second da- 
tabase of moderate density, moderate q sub a dis- 


charges is presented for comparison. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081935. 
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Statistical approach to plasma profile analysis. 
O.J.W.F. Kardaun, P.J. McCarthy, K. Lackner, and 
K.S. Riedel. May 90, 43p Rept no. IPP-5/35 

Grant DE-FG02-86ER53223 


A general statistical approach to the parameterisation 
and analysis of tokamak profiles is presented. The 
modelling of the profile dependence on both the radius 
and the plasma parameters is discussed, and perti- 
nent, classical as well as robust, methods of estima- 
tion are reviewed. Special attention is given to statisti- 
cal tests for discriminating between the various 
models, and to the construction of confidence inter- 
vals for the parameterised profiles and the associated 
global quantities. The statistical approach is shown to 
provide a Soe approach to the empirical testing of 
plasma profile invariance. (orig.). (Copyright (c) 1990 
by FIZ. Citation no. 90:081936.) 
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Theory of Circular Dielectric Waveguide with An- 
isotropic Sheet Cover. 


M.S. Thesis. 
J. T. Kish. 1990, 46p NAS 1.26:186883, NASA-CR- 
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A circular dielectric waveguide consisting of an iso- 
tropic core covered with a thin anisotropic sheet is 
considered. The sheet is represented as a jump immit- 
tance and Maxwell’s equations are applied. Solution of 
the boundary value problem yields the characteristic 
equation, or dispersion relation, which is then solved 
numerically. The results are verified for the step-index 
fiber and circular, metallic waveguides. Finally, exam- 
ples are included to investigate the effects o ‘the an- 
isotropic sheet. 
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Gueltikeitsbereich der Skalaren Beugungstheorien 

Nach Kirchhoff und Rayleigh-Sommerfeld im Nah- 

feild Kleiner Phasenobjekte: Vergleich von Modell- 

rechnungen MIT Mikrowellenmessungen (Validity 

Domain of the Scalar Kirchhoff and Near Field of 

merfeld Diffraction Theories in the N of 

Small Phase Objects: C ison B Caicu- 

lation Models and Microwave Measure). 

Ph.D. Thesis. 

M. Totzeck. 1989, 172p ETN-90-96963 

Text in German. Sponsored by Dfg. 





Phase and amplitude of the diffraction near fields of 
dielectric stripe objects with rectangular cross section 
were measured simultaneously and with high spatial 
resolution using a modified Mach-Zehnder interferom- 
eter for 3 cm microwaves. The measured diffraction 
fields were well approximated two-dimensionally and 
agree well with moment method calculations. The ap- 
proximate calculations following Kirchhoff and Ray- 
leigh-Sommerfeld show clear differences in the diffrac- 
tion fields. The agreement with the measurements de- 
pends on the object dimensions. The differences be- 
tween the diffraction theories are especially deter- 
mined by the highest local frequencies which can still 
propagate. 
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H. M. Deruiter. 1989, 254p ISBN-90-9002864-1, 
ETN-90-97213 


The quantitative analysis of the discontinuity in the 
electromagnetic properties, at the junction of different 
cylindrical open waveguides, is performed. The propa- 
gation of electromagnetic waves along a uniform (infi- 
nite) waveguide section and the interaction of waves at 
the junction plane are described. Integral representa- 
tions are derived for the fields in a finite open wave- 
guide section in terms of the transverse fields in the 
boundary planes, and for the fields in a semi-infinite 
section in terms of the transverse field in the terminal 
plane and the transverse incident field propagating to- 
wards the terminal plane. Systems of integral equa- 
tions are established for the fields in the junction 
plane(s) of two (three) series-connected open wave- 
guide sections. One of these systems of ag equa- 
tions was selected and solved numerically. The trans- 
mission at the junction plane is computed for the 
series-connection of two waveguide sections. 
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formation exchange. For- 
clan tip report J 4, 1990-July 24, 1990. 
R. A. Klemm. Ha i 80, 13p ORNL/FTR-3698 


fone. & ACO 

wa! it of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The author was invited to visit several institutions in 
Europe for the purposes of collaboration, information 
exchange, and presentation of seminars. Extensive 
exchanges of information r ing the current state 
of field in high-temperature superconductivity took 
lace. Five seminars on the recent work of Kiemm and 
iu on interlayer pairing were given, and the response 
was very favorable. A new col laboration on the role of 


gap anisotropy on the physical properties of high-tem- 
perature superconductors was begun. 6 refs., 1 tab. 
105,1 
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tical fabrication and testing —e nme 


Op 

CA (USA), 12-14 Jun 1990. Sponsored by Department 
of ae hy ington, DC. 
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—— turning (DT) has proven to be a cost effective 

tical fabrication technique for both aspherical and 
spherical/lat figures when precise geometrical toler- 
ances are important. We are interested in the DT of 
crystals for several reasons. DT has been very effec- 
tive to insure requisite accurate geometrical orienta- 
tion of optical surfaces to crystalline axes for frequen- 
cy conversion applications. Also, DT can achieve 
figure up to the edge of the crystal. Another key DT 
benefit is enhanced laser damage threshold, which we 
feel in part is due to the freedom of the surface from 
polishing impurities. Several important issues for dia- 
mond turning optical crystals are the tool wear, paveel 
ated surface finish, and laser damage properties. W: 
have found that careful selection and control of dia- 
mond turning parameters can yield production tech- 
niques for crystals previously pn incompatible 
with diamond turning. 8 refs., 2 tabs. 
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Renormalization from den functional theory 
strong coupling models for electronic struc- 


rt of La(sub 2)CuO(sub 4). 

S. Hybertsen, M. Schluter, E. B. Stechel, and D. 
MS Jennison. 1989, 9p SAND-89-2771C, CONF- 
891119-136 
Contract ACO04-76DP00789 
Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


be coupling models for the electronic structure of 
2)CuO(sub 4) are derived in two successive 
ns of renormalization. First, a three-band Hubbard 
model is derived using a constrained density functional 
approach. Second, exact diagonalization studies of 
finite clusters within the three band Hubbard model are 
used to select and the low energy spectra onto 
effective one-band Hamiltonians. At each stage, some 
observables are calculated and found to be in quanti- 
tative agreement with experiment. The final results 
suggest the following models to be adequate descrip- 
tions of the low energy scale dynamics: (1) a spin 1/2 
Heisenberg model for the insulating case with nearest 
neighbor J(approx)130 meV; (2) a “t -- t’ -- J” model 
with nearly identical parameters for the electron and 
hole doped cases. 14 refs., 2 figs., 1 tab. 
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Copper NMR a es deaitetion in the normal 
state of ¥(1-x)Prix)Bazcu307. 

D. E. meee ee A. P. Reyes, M. Takigawa, P. C. 
Hammel, and R. H. Heffner. 1990, 26p LA-UR-90- 
2623, CONF-900751-3 


Contract W-7405-ENG-36 

International conference on valence fluctuations (6th), 
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Normal-state NMR spectra and spin-lattice re- 
laxation rates 1/T(sub 1) have been measured in the 
Gat cuprate system YBa(sub — Se i 
Pr doping the Knight shift K decreases and 
bey a temperature dependence at both phys and 
chain sites. Analysis of the bulk ep yey and NMR 
data indicate that pair breaking and hole depletion 
both take part in the suppression of the superconduct- 
ing transition temperature (Tc). The Knight shift behav- 
ior resembles that in oxygen-deficient YBa(sub 
2)Cu(sub 3)O(sub 7-y), as does the temperature de- 
— of 1/T(sub 1) for plane Cu sites and mag- 
netic field lar to the c axis. This agreement 
leads to a consistent picture of the role of antiferro- 
magnetic fluctuations in these ge An analysis of 
the data in the framework of the phenomenological 
theory of Millis, Monien, and Pines is giv 
compound PrBa(sub 2)Cu(sub 3)O(sub 7) the NMR 
inal from plane Cu sites indicates antiferromagnetic 
(AF) ordering at a Neel temperature (approximate- 
ly)280 K, and in the AF state yields an internal field 
similar to those found in AF YBa(sub 2)Cu(sub 3)O(sub 
6) and La(sub 2)CuO(sub 4). 32 refs., 7 figs. 
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Z. Fisk. 1990, 11p LA-UR-90-2847, CONF-900870-3 
Contract W-7405-ENG-36 
International rip gers on boron, borides and related 
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Washington, DC. 
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A number of superconductors are found among binary 
and ternary boride compounds. The highest (Tc)’s are 
often fund near a limiting composition for the com- 
pound’s stability. Ternary borides have been a fertile 
area for exploring the interaction between supercon- 

luctivity and oe and appear to be the area in 
which further aspects of boride superconductivity will 
be pursued. 25 refs., 3 tabs. 
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Interactions in La(sub 2)CuO(sub 4) are predominantly 
antiferromagnetic. However a strong field induced 
transition is seen in the static magnetic susceptibility 
which points to the existence of a net ferromagnetic 
moment in the CuO layers. Here, this net ferromagnet- 
ic moment is incorporated into a description of the 
CuO layers by the inclusion of a modified aloshins- 
kii-Moriya term in the Hamiltonian. The spin wave 
spectrum in the presence of an applied field is calculat- 
ed with this Hamiltonian and the ground state is deter- 
mined as a function of applied field from the free 
energy. A calculation of the static magnetization as a 
function applied field perpendicular to the CuO layers 
is used to determine the parameters of the model. 
Comparison is made with experiment. 10 refs., 1 fig. 
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Computation of — om current 
densities 


and magnetization 
M. L. Hodgdon. 1990, 17p LA-UR-90-2708, CONF- 
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Using a constitutive law for superconductor hysteresis 
and the ideas of the critical state model, a system of 


sible in microfiche 
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equations for the critical t 
J(sub c), th equlliam ma tion Misub ms 
upper and lower portions, M U) and M(sub L), of 
pi a the applied field The. - heir derivatives with re- 


ineasnsiata 
of a afrental equation — the time rate of 


of the flux density B to that of the field, 
(ot Bt 5) Capa hven bart river bar 
qin: 


tives are ., the Bean model with J(sub c 
¢ to) watoub: U) (minus) M(sub L) and Mis 
@) (proportional to) hy do M(sub L), are com- 
pared with J(sub c) and M(sub em mete 
system of equations that takes into account the first 
two derivatives of all 


appr 
pm n forthe cftcal current denstos of 
several Y--Ba--Cu--O . aon be- 
freon 5 Kandeok. 7 refs., 4 figs., 1 
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tn. be a pe ape and (sup 57)Fe Moessbauer spectros- 

copy studies show that — substitution of Ca for Y 
in Y(sub 1-2)Ca(sub z)Ba(sub 2)(Cu(sub 1-x)Fe(sub 
x))(sub 3)O(sub 6+ y) (0.05 (le) z (le) 0.15,0.003 (le) x 
(le) 0.20) result in increased Fe solubility and a larger 
of the Cu(2) plane site 


PC A03/MF A01 


materials, 
ed 


of Fe 
{pre conventionally). Materials with z (gt) 0.00 
have a slightly conducting transition 


depressed super ing 
onset temperature (Tc) relative bl the z = 0.00 — 
pounds. It is also shown that Fe occupancy of the 
Cu(2) site in Y(sub 1-z)Ca(sub 2elaub 2)(Cu(sub 1- 
x)Fe(sub te 3)O(sub 6+) can be substantially in- 
creased when these materials are treated at high tem- 
peratures in inert atmospheres followed by oxygen- 
ation at low temperatures. (Tc) ee more — 
in these latter materials compared to the conventional: 
ly prepared ones. Implications concerning ordered Fe 
caster formation and superconducting pair breaking in 
the Cu(2) site are drawn. 7 refs., 4 tabs. 
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~~ Aeoemgo superconductors a correlation is found 

een superconducting critical temperature. (Tc) 
ro 10K and difference in Pauling’s electronegativity, 
Poa ry between certain elements in the structure. 
For all the high-(Tc) oxide gt agence ag compounds, 
(Tc) increases linearly with (triangle)N with the (Tc) 
corresponding to the extrapolation to (triangle)N=0 
being (approximately)3OK. For all others, the more 
three-dimensional structures, (Tc) also appears to be 
related to (triangle)N but forms a completely separate 
correlation curve at lower values of (Tc). 18 refs., 1 fig., 
1 tab. 
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Upper critical field of grain oriented cuprate super- 
conductors. 

D. K. Finnemore, O. B. Hyun, K. Athreya, K. S. 
Lichtenberger, and M. Demento. 1988, 8p IS-M-622, 
CONF-880207-8 

Contract W-7405-ENG-82 

Discussion meeting on high-(Tc) superconductors, 
Mauterndorf (Austria), 7-11 Feb 1988. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
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In a preliminary study of grain aligned Y(sub 1)Ba(sub 
2)Cu(sub 3)O(sub 7) having a grain size ranging from 2 
to 4 (mu)m, it was found that H(sub c2)=30(1-T/ 
(Tc))(sup 1/2) tesla where (Tc)=91.8 K. For this 
sample, the grains behaved like a stack of thin films. In 
the Budzin et al. model for twin plane enhancement, 
there are two transition temperatures, (Tc) for the twin 
planes and T(sub co) for the bulk. Analyzing the data in 
these terms gives (Tc) =91.8 K and T(sub co)=90.0 K 
for a coherence distance in the a-b plane (xi)(sub 
oab)= 1.5 nm. The purpose of the work reported here 
is to see how general this result is by reporting data for 
Ho(sub 1)Ba(sub 2)Cu(sub 3)O(sub 7) eo aligned 
samples and data for one single crystal. 5 refs., 3 figs. 
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Measurement and correlation of optical and TEM 
(Transmission Electron Microscopy) twins in 
Y1Ba2Cu30(7-delta). 

L. S. Chumbley, J. D. Verhoeven, M. R. Kim, A. L. 
Cornelius, and M. J. Kramer. 1988, 5p IS-M-626, 
CONF-880812-47 
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The spacing of the twins present in Y(sub 1)Ba(sub 
2)Cu(sub 3)O(sub 7-(delta)) has been investigated 
using optical and Transmission Electron Microscopy 
(TEM). Studies have reported that the value of the av- 
erage twin spacing obtained by optical measurements 
is much —— than that measured in thin foils pre- 
pared for TEM observation, and controversy exists as 
to the exact nature of the optical twins. Experiments 
have been conducted which show that the twins ob- 
served optically correspond to those seen using TEM 
and are not produced by an optical interference effect. 
Using electron channeling, equations have been for- 
mulated which allow optical determination of the true 
spacing of twins present in a selected grain as well as 
the orientation of that grain. The average twin spacing 
measured in TEM has n found to vary with sample 
preparation method, being smaller for crushed chip 
samples that for bulk samples prepared by ion milling 
or jet-polishing. A variation of the twin spacing with 
grain size has also been noted. 12 refs., 6 figs., 2 tabs. 
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The effect of lattice vibrations in XAFS, reflected in the 
relative motion of atomic pairs, is usually taken into ac- 
count by the use of a harmonic Debye-Waller factor. 
However such treatment is known to be invalid in sev- 
eral situations of interest e.g. superionic conductors 
metals near the melting point, etc. The use of a har- 
monic treatment in these situations leads to results in 
conflict with those obtained using diffraction tech- 
niques. The effect of small anharmonicity has been 
discussed by several authors, finding that in some 
cases the correction of the harmonic Debye-Waller 
factor by the first few cumulant expression terms suf- 
fices to reconcile XAFS and diffraction results. Howev- 
er, even in situations where anharmonicity is moderate 
or when the single particle potentials used to describe 
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the lattice dynamics of the system exhibit nearby 
minima the cumulant expansion breaks down. In order 
to treat the problem of high anharmonicity, we have 
generalized the formulation for the exact XAFS ther- 
mal average in terms of a RDF, to the quantum me- 
chanical regime, and implemented this formulation in 
the fitting of XAFS data. This approach permits the 
treatment of highly anharmonic motion that can not 
analyzed using cumulant expansion of the Debye- 
Waller factor. 8 refs., 2 figs. 
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It is now possible to fabricated semiconducting layered 
structures with precisely defined layer thicknesses of a 
few atomic diameters. Examples are the “quantum 
well” and the “superlattice” structures, in which semi- 
conductors with different band gaps are interleaved. 
“Microstructures” can be produced from this material 
by oe and etching them on a_ small 
((approximately)10nm) scale. Their electronic proper- 
ties are quite different from those of the constituents 
and offer interesting new possibilities both in device 
design and in basic physics. This proposal aims to im- 
prove our understanding of optically excited states 
("excitons” and “electron-hole plasmas”) in these 
structures. Work will also continue on ternary alloys, 
primarily to establish if the alloy disorder produces a 
mobility edge for excitons, and on II-VI compounds, 
where the principal interest at present is in the nature 
of the exciton-phonon coupling. 
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The visit to the University Claude Bernard was for the 
purpose of analyzing data obtained there and at ORNL 
in a collaborative research —— to exchange sam- 
ples, to plan further work, and to revise drafts of two 
manuscripts for publication. One of the travelers 
served on the jury for the doctoral examination of E. 
Abonneau. The travelers also attended the NATO-ASI 
entitled “Diamond and Diamond-Like Films and Coat- 
ings” and served on the Organizing Committee. 
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DE90017416/GAR 
Ames Lab., IA. 
Resistivity peaks and nonmetal-metal transitions 
in hydrides of La and Ce. 

J. Shinar, B. Dehner, and B. J. Beaudry. 1988, 7p IS- 
M-624, CONF-880969-7 

Contract W-7405-ENG-82 

International symposium on metal-hydrogen systems, 
fundamentals and applications, Stuttgart (Germany, 
F.R.), 4-9 Sep 1988. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
prone. Original copy available until stock is exhaust- 


PC A02/MF A01 


The normalized resistivity (rho)(sub n)(T) = (rho)(T)/ 
(rho)(295K) of LaH(sub x) and CeH(sub x), 2.70(le) x 
(le)2.93, was measured by an indirect Q-factor tech- 
nique at frequencies 4(le) (nu) (le)}44 MHz and tem- 
peratures 120(le) T (le)500 K. In LaH(sub x), (rho)(sub 
n)(T) peaks at some temperature 220(le) T (le)260 K 
for all 2.70(le) x (le)2.90. The peak becomes sharper 
with increasing x, and appears critical-like for x= 2.88 
and 2.90. In LaH(sub 2.93), the peak is reduced to a 
kink and (rho)(sub n) displays semiconducting-like be- 
havior for all T<300 K. The peak in CeH(sub 2.78) is 
relatively “flat” from 238--227 K; in CeH(sub 2.82) it 
broadens to a plateau from (approximately)233--175 


K, before > ate wes eo lower temperatures. At higher 
concentrations, the behavior is semiconducting-like at 
all x. Itis s sted that the observed complex behav- 
ior in both LaH(sub x) and CeH(sub x) is due to the 
distinct structural transitions of the metal and H sublat- 
tices, and /or lattice constant anomalies. In some 
cases, the transition involves a high T, semiconducting 
cubic phase and a low T, weakly metallic one, of com- 
parable (sigma). Possible sources of this unusual tran- 
sition are discussed. 16 refs., 3 figs. 
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N90-25685/0/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Suitability of Electrodeposition Processes for High 
Temperature Superconductors. 

Final Report. 

J. C. Ho. Nov 89, 26p IAR-89-22 


Pare the discovery of superconducti 
YBa2Cu30(7-x) with transition temperatures (T sub c 
above the normal boiling point of nitrogen (78 K), a 
research program was initiated. The feasibility was 
evaluated of applying an electrophoretic deposition 
process to such materials. Partial substitution of Sr by 
Ba in the (BiPb)-Sr-Ca-Cu oxide with anominal 2223- 
composition effectively suppresses Tc from 106 to 
about 70 K. It further promotes the formation of a semi- 
conducting phase which coexists with the lower-Tc, 
2212-type structure. The fraction of this yet to be iden- 
tified phase increases with increasing x, and becomes 
dominate at x above 1.2. The enlar spacing be- 
tween the Bi-O and Cu-O planes due to a Ba-substitu- 
tion may have contributed to this effect. In comparison, 
a superconducting to semiconducting transition is also 
well known to occur in YBa2CuO(7-d) compounds at 
low oxygen content, and the transition is accompanied 
phy structural change from orthorhombic to tetrago- 
nal. 
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N90-26440/9/GAR PC A07/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 


Quantum Ballistic and Adiabatic Electron Trans- 
Studied with Quantum Point Contacts. 
h.D. Thesis. 
B. J. Vanwees. 1989, 132p ETN-90-97262 
Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie, Netherlands. 


An experimental and theoretical study of quantum bal- 
listic transport in Quantum Point Contacts (QPCs), de- 
fined in the 2-D electron gas of a high mobility GaAs/ 
Al0.33Ga0.67As heterojunction is presented. In zero 
magnetic field the conductance of QPC shows the for- 
mation of quantized plateaux. The experimental results 
are explained with a model. Deviations from ideal 
quantization are discussed. The experimental results 
are compared with model calculations. Energy averag- 
ing of the conductance is studied, both as a function of 
temperature and voltage across the device. The appli- 
cation of a magnetic field leads to the magnetic de- 
population of the one-dimensional sub-bands in the 
QPC. The zero field quantization and the high magnet- 
ic field quantization are shown to be two extremes of a 
more general quantization phenomenon. The transi- 
tion from Ohmic to adiabatic transport in the same dual 
QPC device is studied. In agreement with the theoreti- 
cal expectation, the resistance of the device is equal to 
the sum of the resistances of the individual QPCs in 
the absence of a magnetic field. In high magnetic 
fields, the resistance is determined by QPC with the 
largest resistance. 
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N90-26656/0/GAR PC A07/MF AO1 
Technische Hogeschool Delft (Netherlands). Lab. of 
Electrical Materials. 

Optical Properties and Transport Properties of Hy- 
drogenated Amorphous Silicon. 

Ph.D. Thesis. 

J. Vandenheuvel. 1989, 143p ETN-90-97215 
Sponsored by Netherlands Organization for Scientific 
Research. 


Hydrogenated amorphous silicon (a-Si:H) is a relatively 
new semiconductor. The optical properties and trans- 
port properties of a-Si:H are studied. These properties 
are closely related to the performance of a-Si:H solar 
cells. The optical properties are studied and a descrip- 
tion of the fabrication of the layers and devices of a- 
Si:H is given. The Space Charge Limited Current 
(SCLC) method is investigated. It is shown that high 








electric fields do not disturb the SCLC measurements. 
This result is a confirmation of the theoretical models 
for the gap states of a-Si:H. The density of gap states 
obtained by the SCLC method show a large tempera- 
ture dependence. The density of gap states of a-Si:H is 
supposed to be independent of the temperature. It is 
shown that the temperature is caused by 
the tail states near the conduction band edge, and not 
by a change in the density of gap states. 
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N90-26664/4/GAR PC A03/MF A01 
Akron Univ., OH. Dept. of Mechanical Engineering. 
Temperature and Solid Interface Control 
During Crystal Growth. 

Final Technical Report, 1 May - 14 Nov. 1989. 

C. Batur. Jul 90, 47p NAS 1.26:186731, NASA-CR- 
186731 

Contract NCC3-109 


Findings on the adaptive control of a transparent 
Bridgman crystal growth furnace are summarized. The 
task of the process controller is to establish a user 

ified axial tem, peers profile by controlling the 
temperatures in eight Ft heating zones. furnace con- 
troller is built around a computer. Ad e PID (Pro- 
portional Integral Derivative) and Pole Placement con- 
trol algorithms are applied. The need for adaptive con- 
troller stems from the fact that the zone dynamics 
changes with respect to time. The controller was 
tested extensively on the Lead Bromide crystal growth. 
Several different temperature —_— and ampoule’s 
translational rates are tried. feasibility of solid 
liquid interface quantification by image processing was 
determined. The interface is observed by a color video 
camera and the image data file is processed to deter- 
mine if the interface is flat, convex or concave. 
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N90-26677/6/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). Vak- 
gr ‘oep Optica. 

pS seas Deposition by Pulsed Laser Radiation: 

Composition, Deposition Techniques, and 

Thin Fi Film Properties. 
Ph.D. Thesis. 


S. Liang. 1989, 120p ETN-90-97263 
Sponsored by Ministerie van Economische Zaken, 
S’Gravenhage, Netherlands. 


Thin films for optical purposes are investigated. Pulsed 
laser induced evaporation and oe for thin film 
d ition techniques are The evaporation 
behavior of SiO2, Al203 and O films and their me- 
chanical and optical properties are described. The ef- 
fects produced by the absorption of pulsed laser radi- 
ation on a solid target surface are discussed. The in- 
strumentation for the study of the kinetic energy distri- 
bution and mass composition of positive ions pro- 
duced oy pease laser evaporation of solid materials is 
presented. The results obtained by the pulsed laser in- 
duced sputtering deposition are discussed. 
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N90-26678/4/GAR 

Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 

= , Cologne (Germany, F.R.). Inst. fuer Raumsimula- 
ion. 

Undercooling and Solidificatio 

D. M. Herlach, and R. Willnecker. “Nov 89, 39p DLR- 

FB-90-020, ISSN-0171-1342 

Submitted for Publication. 


Experimental techniques used to achieve deep under- 
cooling at slow cooling rates are reviewed. The basic 
ideas behind nucleation theory are presented. Theo- 
retical concepts are discussed with special attention 
given to homogeneous versus heterogeneous nuclea- 
tion. Experimental work on rapid solidification in under- 
cooled liquids is reviewed. The theoretical progress in 
this field is presented with emphasis on the steady 
State aspects of dendritic growth. The consequences 
of unconstrained solidification are evaluated with re- 
spect to the formation of metastable microstructures. 
The central position of undercooling experiments 
among various rapid solidification techniques is em- 
phasized. 
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N90-26680/0/GAR PC A08/MF A01 

Grenoble-1 Univ., Saint-Martin d’Heres (France). Inst. 

peta et Mathematiques Appliquees de Greno- 
le. 


PC A03/MF AOT 


Simulation Numerique des Therm 

et des Contraintes dans UN 
Tirage (Mathematical Simu of 
Heat Ex and Thermoeliastic Constraints in 
owe rystal Growth). 


C. Perret. 25 Oct 89, 163p ETN-90-97242 
Text in French. 


The Czochralski method of monocrystal formation by 
drawing out a section of a melt is described. Mathe- 
matical simulation of the heat exchanges occurring 
— such a Czochralski procedure is presented. The 
constraints within the crystal are dis- 
cae The data from this thermal and numeric study 
is analyzed by means of CRISTAL software based on 
finite element methods so as to make it accessible to 
physicists and other users. The equations and algo- 
rithms used in the analysis are presented in detail. 
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N90-26682/6/GAR PC A02/MF AO1 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 
Ellipsometric an ot of YBa2Cu30(7-x) Laser Abiat- 


i “Sion, J. D. Warner, M. A. Stan, 
and S. Vitta. 1990, 8p NAS 1. 15:103223, E-5637, 
NASA-TM-103223 
Presented at the International Conference on Elec- 
tronic Materials 1990, Newark, NJ, 17-19 Sep 1990; 
Sponsored by Materials Research Society. 


4 temperature superconducting films of 
a2Cu30(7-x) (YBCO were grown on SrTiO3, 
LaA103, and YSZ substrates using two techniques: 
excimer laser ablation with in situ annealing and co- 
evaporation of Y, Cu, and BaF2 with ex-situ annealing. 
Film thicknesses were typically 5000 A, with predomi- 
nant c-axis alignment perpendicular to the substrate. 
Critical temperatures up to Tc(R=O)=90 K were 
achieved by both techniques. Ellipsometric measure- 
ments were taken in the range 1.6 to 4.3 eV using a 
variable angle spectroscopic ellipsometer. The com- 
plex dielectric function of the laser ablated films was 
reproducible from run to run, and was found to be 
within 10 percent of that previously reported for (001) 
oriented single crystals. A dielectric overlayer was ob- 
served in these films, with an index of refraction of ap- 
proximately 1.55 and nearly zero absorption. For the 
laser ablated films the optical properties were essen- 
tially independent of substrate material. The magni- 
tude of the dielectric function obtained for the co-eva- 
ported films was much lower than the value reported 
for single crystals, and was sample dependent. 
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N90-26683/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 

Dielectric Function of InGaAs in the Visible. 

S. A. Alterovitz, R. E. Sieg, H. D. Yao, P. G. Snyder, 
and J. A. Woollam. 1990, 8p NAS 1.15:103246, E- 
5672, NASA-TM-103246 

Contracts NAG3-988, NAS3-25867 

Presented at the 2nd International Conference on 
Electronic Materials, Newark, NJ, 17-19 Sep 1990; 
Sponsored by Materials Research Society. 


Measurements are reported of the dielectric function 
of thermodynamically stable In(x)Ga(1-x)As in the 
composition range 0.3 equal to or less than X = to or 
less than 0.7. The optically thick samples of InGaAs 
were made by molecular beam epitaxy (MBE) in the 
range 0.4 = to or less than X = to or less than 0.7 and 
by metal-organic chemical vapor deposition (MOCVD) 
for X = 0.3. The MBE made samples, usually 1 micron 
thick, were grown on semi-insulating InP and included 
a strain release structure. The MOCVD sample was 
rown on GaAs and was 2 microns thick. The dielectric 

inctions were measured by variable angle spectros- 
copic ellipsometry in the range 1.55 to 4.4 eV. The 
data was analyzed assuming an optically thick InGaAs 
material with an oxide layer on top. The thickness of 
this layer was estimated by comparing the results for 
the InP lattice matched material, ie., X = 0.53, with 
results published in the literature. The to hg | oxide layer 
mathematically for X = 0.3 and 53 was re- 
moved to get the dielectric Tunction of the bare 
InGaAs. In addition, the dielectric function of GaAs in 
vacuum, after a protective arsenic layer was removed. 
The dielectric functions for X = 0, 0.3, and 0.53 to- 
gether with the X = 1 result from the literature to 
evaluate an algorithm for calculating the dielectric 
function of InGaAs for an arbitrary value of X(0 = to or 
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e dielectric function calculated using algorithm 
were compared with data. 
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N90-27792/2/GAR PC A07/MF A02 
National Aeronautics Administration, 
Pekeet ot MD. aa hae Space Fight Center. 
Amsahts 1990: Advances in Materials Science and 


a of High Temperature 


Y ? Flom. Apr 90, 137p NAS 1.55:10043, REPT- 
90800018, NASA-CP-10043 
Conference Held in Greenbelt, MD, 2-6 Apr. 1990. 


No abstract available. 
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N90-27793/0/GAR 
(Order as N90-27792/2/GAR, PC meno) 


Stanford Univ., CA. 


State of the Transition 
Feapamiene’ fismeunatnen Eiperteonnat 
Basis. (Abstract 


‘emperature 
Only). 


W. A. Little. Apr 90, 1 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 1. 


Experiments on the nth c) cuprate —— 
ductors continue to narrow the 
planations of the evidanes 
to date points to a BCS-like state, with pairs in singlet 
—r the familiar gap in the excitation spectrum, 
type 2 behavior in a magnetic field and a normal state 
with fermi liquid . Several other features of the 
superconducti state in the cuprates, however, 
appear to differ from those of conventional alloy super- 
conductors (these relate to the detailed structure of 


the gap and to the nature of the ig Mechanism). 
Recent experiments have what these 
differences are, and together with the earlier experi- 
ments, they now impose still stronger constraints on 
theories of these super lors. These and other 
developments will be reviewed. 
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N90-27794/8/GAR 


(Order as N90-27792/2/GAR, PC me) 


Consiglio Nazionale delle Ricerche, Rome (Italy). 
Flux Creep in Bi 1u20(8 + x) Single Crystalis. 
(Abstract On 


ly). 
E. Agostinelli, G. Balestrino, D. Fiorani, R. Muzi, and 
P. Paroli. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 2. 


The results of a magnetic study on a 
Bi2Sr2CaCu20(8 +x) single crystal are reported. Low 
field susceptibility (dc and ac), magnetization 
and time dependent measurements were performed. 
With increasing the temperature the irreversible 
regime of the magnetization cycles is rapidly restricted 
becomes strongly fled dependent well below (eu 6), 
comes strong c 
At 2.4 4 K he otal curent in 200 fel gee 
from the remanent magnetization Agony fm 
formula for the critical state, is J(sub c) ‘Nee xP 3) 
— cm. art eer: dependence of vod A : 
satisfact 
J(sub ae = sub c) sub) (Ot (1- Jee c) (sup 7s with hp = 
8. The time decay of the zero field cooled magnetiza- 
tion and of the remanent on caqretizetion was studied at 
different temperatures for different magnetic fields. 
The time decay was found to be mic in both 
cases, at least at low temperatures. At T = 4.2 K fora 
field of be bars. 9! oc ened Aat the aver- 


age yy , determined by using the flux creep 
model, is U(sub 0) = 0.010 eV. 
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Vortices in Polycrystalline 
H. Hickman, and T. M. Chen. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 3. 


The formation of an Abrikosov flux vortex with its core 
axis icular to an anisotropic (a-c or b-c) plane 
in Y' (07 requires only 1/10 of the energy re- 
quired by the formation of a vortex with its core axis 
perpendicular to an isotropic (a-b) plane. It is not un- 
usual for 18 to 35 percent of shake and bake bulk 
YBa2Cu307 to consist of empty pockets or voids 
inside the material. Studies estimate that 75 percent of 
the internal grain boundaries contain a-b planes. If 
many of the a-b planes are incident upon other grains, 
then many of the a-c and/or b-c planes must be inci- 
dent on the voids. Evidently there are a — number 
of exposed anisotropic planes inside the bulk material. 
This condition is conducive to the formation of vortices 
that are perpendicular to the anisotropic planes. The 
magnetic flux density around such a vortex is constant 
along contour lines that are elliptical in shape, while 
=> Circulating supercurrent density must vary in mag- 

itude along the same contour lines. The impact of this 
elliptical structure on the possibility of a Kosterlitz- 
Thouless type phase transition as the bulk material 
goes from superconducting to normal conducting i 
discussed. Implications with regard to the excess low 
frequency electrical noise that occurs at the tempera- 
ture induced transition are also examined. 


Elliptical Flux 
YBa2Cu307 
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N90-27796/3/GAR 
(Order as N90-27792/2/GAR, PC ae 02) 
02 


re ~ Aap of Standards and Technology, Gaithers- 
rg, MD. 
Pinning, Flow and Plastic Deformation of Flux Vor- 
tices in High T(Sub c) Superconductors. (Abstract 


A. oytburd. Apr 90, 1p 

In NASA, Goddard oace Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 4. 


In high temperature superconductor (HTSC) materials 
the vortices are highly mobile and flexible. This is re- 
flected in different models of melt of a vortex lattice. 
Another aspect of the problem is stressed: an easy nu- 
cleation and high mobility of dislocations in the vortex 
lattice. Some models of plastic deformation of vortex 
lattice are considered as a result of its interaction with 
a real crystal structure. Depinning is interpreted as 
yield of plastic flow is vortex medium. Effect of macro- 
scopic defects in crystal structures (pores, inclusions, 
grain and domain boundaries) is being considered in 
detail. Available experimental facts on magnetization 
and a critical current in HTSC and conventional super- 
conductors are discussed from the points of view of 
depinning to vortices vs. plastic flow of vortices vs. 
plastic flow of vortices medium. 
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N90-27797/1/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 


02) 
amon Inst. of Standards and Technology (MSEL), 


rg, MD. 

Flux Flow and Flux Dynamics in High-T(Sub c) Su- 
juctors. (Abstract On! 

L. H. Bennett, M. Turchinskaya, A. Roytburd, and L. 

J. Swartzendruber. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 

1990: Advances i in Materials Science and Applications 

of High Temperature Superconductors p 5. 


Because high temperature superconductors, including 
BYCO and BSCCO, are type 2 superconductors with 
relatively low H(sub c 1) values and high H(sub c 2) 
values, they will be in a critical state for many of their 
applications. In the critical state, with the applied field 
between H(sub c 1) and H(sub c 2), flux lines have 
penetrated the material and can form a flux lattice and 
can be pinned by structural defects, chemical inhomo- 
— and impurities. A detailed knowledge of how 
ux penetrates the material and its behavior under the 
influence of applied fields and current flow, and the 
effect of material processing on these properties, is re- 
quired in order to apply, and to improve the properties 
superconductors. When the applied field is 

changed rapidly, the time dependence of flux change 
can be divided into three regions, an initial region 
which occurs very rapidly, a second region in which the 
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magnetization has a 1n(t) behavior, and a saturation 
region at very long times. A critical field is defined for 
depinning, H(sub c,p) as that field at which the hystere- 
sis loop changes from irreversible to reversible. As a 
function of temperature it is found that H(sub c,p) is 
well described by a power law with an exponent be- 
tween 1.5 and 2.5. The behavior of H(sub c,p) for vari- 
ous materials and its relationship to flux flow and flux 
dynamics are discussed. 
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N90-27798/9/GAR 

(Order as N90-27792/2/GAR, PC a 

02) 

(Germany, E.R. fuer Festkoerperforschung, Stuttgart 
(Germany, F 
Magnetic a of High-T(sub c) 
ductors: Rigid Levitation, Flux Pinning, U 
Depinning, and Fluctuation. (Abstract Only). 
E. H. Brandt. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 6. 


The levitation of high-T(sub c) superconductors is 
_ conspicuous: Above magnets of low metry a 

isk of these ceramics floats motionless, wi vibra- 
tion or rotation; it has a continuous range of stable po- 
sitions and orientations as if it were stuck in sand. 
Some specimens may even be suspended above or 
below the same magnet. This fascinating stability, in- 
herent to no other type of levitation, is caused by the 
pinning of magnetic flux lines by inhomogeneities 
inside these extreme type-2 superconductors. The talk 
deals with pinning of magnetic flux in these materials, 
with flux flow, flux creep, peep | activated depin- 
ning, and the thermal fluctuation of the vortex positions 
in the flux line lattice (often called flux lattice melting). 
Also discussed are the fluctuations of the (nearly peri- 
odic) magnetic field inside these superconductors 
which are caused by random pinning sites and by the 
finite temperature. These fluctuations broaden the 
van-Hove si PS pomygece observed in the density of the 
magnetic field by nuclear magnetic resonance and by 
muon spin rotation. 
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N90-27799/7/GAR 
(Order as N90-27792/2/GAR, PC — 02) 


Corneil Univ., Ithaca, N 

Magnetic Forces in High-T(sub c) Superconducting 
Bearings. (Abstract Only). 

F. C. Moon. Apr 90, 1 e 

In NASA, Goddard pace Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 7. 


In September 1987 research at Cornell levitated a 
small rotor on superconducting bearing at 10,000 rpm. 
In April 1989 a speed of 120,000 rpm was achieved in 
a passive bearing with no active control. The bearing 
material used was YBa2Cu307. There is no evidence 
that the rotation speed has any significant effect on the 
lift force. Magnetic force measurements between a 
permanent rare-earth magnet and high T(sub c) super- 
conducting material versus vertical and lateral dis- 
placements were made. A a hysteresis loop results 
for large displacements, while minor loops result for 
small displacements. These minor loops seem to give 
a slope proportional to the magnetic stiffness, and are 


probably indicative of flux pinning forces. E: iments 
of rotary versus time show a linear yina 
vacuum. Measurements of magnetic drag forces of a 


magnetic dipole over a high-T(sub c) superconducting 
disc of YBCO show that the drag force reaches a con- 
stant value, independent of the speed. Dampling of lat- 
eral vibrations of levitated rotors were measured which 
indicates that transverse flux motion in the supercon- 
ductor will create dissipation. As a result of these force 
measurements, an optimum shape for the supercon- 
ductor bearing pads which gives good lateral and axial 
stability was designed. Recent force measurements on 
melt-quench processed superconductors indicate a 
substantial increase in levitation force and magnetic 
stiffness over free sintered materials. As a result, appli- 
cation of high-T(sub c) superconducting bearings are 
beginning to show great promise at this time. 
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N90-27800/3/GAR 
(Order as N90-27792/2/GAR, PC = MF 
02) 


National Tsing Hua Univ., Hsinchu (Taiwan). 


a Stabilization Induced Enhancement in 
wv ~e —~ T(Sub c) of Superconducting Oxides. 


t rain Wu, "Chen, and C. Y. Huang. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 8. 


In an attempt to enhance the electrical and mechani- 
cal pr i - the high temperature superconduct- 
ing oxides, high T(sub c) composites were pene 
composed of the 123 compounds and AgO. The pres- 
ence of extra oxygen due to the decomposition of AgO 
at high eae is found to stabilize the supercon- 

ing 123 phase te is found to serve as clean flux 
for grain growth and precipitates as pinning center. 
Consequently, almost two rs of magnitude en- 
hancement in critical current densities were also ob- 
served in these composites. In addition, these com- 
posites also show much improvement in workability 
and shape formation. On the other hand, proper 
oxygen treatment of Y5Ba6Cu1 10y was found to pre. 
sibly stabilize superconducting phase with T(su 
near 250 K. I-V, ac susceptibility, and electrical resistiv- 
ity measurements indicate the existence of this ultra 
high T(sub c) phase in this compound. Detailed struc- 
ture, microstructure, electrical, magnetic and thermal 
studies of the superconducting composites and the 
ultra high T(sub c) compound are presented and dis- 
cussed. 
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N90-27801/1/GAR 
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Moscow State Univ. (USSR). 

Non rithmic Magnetization Relaxation at the 
Initial Time Intervals and Magnetic Field Depend- 
ence of the Flux Creep Rate in Bi2Sr2Ca20(x) 
Single Crystals. 

V. V. Moshchalcov, A. A. Zhukov, V. D. Kuznetzov, 
V. V. Metlushko, and L. I. Leonyuk. Apr 90, 2p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 9-10. 


At the initial time intervals, preceding the thermally ac- 
tivated flux creep regime, fast nonlogarithmic relax- 
ation is found. The fully magnetic moment Pm(t) relax- 
ation curve is shown. The magnetic measurements 
were made using SQUID-magnetometer. Two different 
relaxation regimes exist. The nonlogarithmic relaxation 
for the initial time intervals may be related to the vis- 
cous Abrikosov vortices flow with j greater than j(sub 
Cc) for high enough temperature T and magnetic field 
induction B. This assumption correlates with Pmi(t) 
measurements. The characteristic time t(sub O) sepa- 
rating two different relaxation regimes decreases as 
temperature and magnetic field are lowered. The | 
rithmic magnetization relaxation curves Pm(t) for fixed 
temperature and different external magnetic field in- 
ductions B are ae The relaxation rate dependence 
on magnetic field, R(B) = dPm(B, T sub O)/d(1nt) has 
a sharp maximum which is similar to that found for R(T) 
temperature dependences. The maximum shifts to 
lower fields as temperature goes up. The observed 
sharp maximum is related to a topological transition in 
shielding critical current distribution and, consequent- 
ly, in Abrikosov vortices density. The nonlogarithmic 
magnetization relaxation for the initial time intervals is 
found. This fast relaxation has almost an exponen- 
tional character. The sharp relaxation rate R(B) maxi- 
mum is observed. This maximum corresponds to a top- 
ological transition in Abrikosov vortices distribution. 
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Akademiya Nauk Moldavskoi SSR, Kishinev. 

Scaling Behaviour of Relaxation Dependencies in 
Metal oxide Superconductors. (Abstract Only). 

A. S. Sidorenko, G. |. Panaitov, A. M. Gabovich, D. P. 
Moiseev, and V. M. Postnikov. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 11. 


~ conducting glass state has been investigated in 

erent of metaloxide ceramics, Y-Ba-Cu-O, Bi- 
Sead Ba-Pb-Bi-O, using the highly sensitive 
SQUID magnetometer. The analysis of long-time relax- 
ation processes of thermoremanent magnetization 
m(sup trm) (+) = M(sub o) - Sint displayed scaling 








O30 3 27525 <mamwnm oa eeranmaecn se 


i- 
e 
K- 
n 











dependence of the decay rate S = -dM/dint on quanti- 
ty of trapped magnetic flux M(sub 0): 1gs = 31g M(sub 

0) - observed universal S is approximate- 
ly M(sup 3) (sub 0) seems to one of the features of 
superconducting glass state in metaloxide ceramics. 
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Microstructure and Y-Ba- 


re Magnetization of Doped 

Cu-O Materials Prepared by Melt Quench and Post 

Annealing Method. 

H. Hojaji, A. Pg K. A. Michael, S. Hu, and A. N. 
1p 

In Its Amsahts 1990: Advances in Materials Science 

and —_ of High Temperature Superconduc- 

tors p 12. 


Y-Ba-Cu-O bulk materials prepared using the melt 
quench and post annealing method were shown to 
have very high maximum as well as remanent magneti- 
pores Studies were carried out on materials prepared 
— this method which deviate from the Y:Ba:Cu = 
stoichiometry. In one series of materials, only the 
calico was changed, in particular by introducing 
an excess of yttrium. In other cases, nts including 
several rare earths were introduced. Effects of vari- 
ations in composition on microstructure and phase 
evolution are discussed, as well as effects on the mag- 
netic susceptibility and on the magnetization. The re- 
sults show that doped materials can exhibit improve- 
ments in magnetic properties. Furthermore, the use of 
dopants sheds light on the role of defect sites in flux 
pinning. 
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Texas Univ. at El Paso. Dept. of Metallurgical and Ma- 
terials Engineering. 
Effect of Shock Pressure on the Structure and Su- 
perconducting Properties of Y-Ba-Cu-O in Explo- 
sively Fabricated Bulk Metal-Matrix a 
L. E. Murr, C. S. Niou, M. Pradhan, and L. H 
Schoenlein. Apr 90, 4p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 13-16. 


While it is now well established that copper-oxide- 
based powder, or virtually any other ceramic supercon- 
ductor , can be consolidated and encapsulated 
within a metal matrix by explosive consolidation, the 
erratic superconductivity following fabrication has 
posed a problem for bulk applications. The 
sore of this behavior was found to arise from micros- 
tructural damage created in the shock wave front, and 
the residual radation in superconductivity was 
demonstrated to be directly related to the peak shock 
pressure. The explosively fabricated or shock loaded 
YBa2Cu30x oun exhibit drastically altered rho 
(or R) - T curves deterioration in superconducti- 
vity is even more noticeable in the measurement of ac 
magnetic susceptibility and flux exclusion or shielding 
fraction which is also reduced in proportion to increas- 
ing peak shock pressure. The high-frequency surface 
resistance (in the GHz range) is also correspondingly 
compromised in explosively fabricated, bulk metal- 
matrix coi ites based on YBa2Cu307. Transmis- 
sion electron microscopy (including lattice imaging 
techniques) is being applied in an effort to eluci 
the fundamental (microstructural) nature of the shock- 
induced degradation of superconductivity and normal 
state conductivity. One focus of TEM observations has 
assumed that oxygen displaced from b-chains rather 
than oxygen-vacancy disorder in the basal plane of 
oxygen deficient YBa2Cu30x may be a prime mecha- 
nism. Shock-wave displaced oxygen may also be 
locked into new positions or interstitial clusters or 
chemically bound to displaced metal (possibly copper) 
atoms to form precipitates, or such displacements may 
cause the equivalent of local lattice cell c S as a 
result of stoichiometric changes. While the k-in- 
duced suppression of T(sub c) is not desirable in the 
explosive fabrication of bulk metal-matrix supercon- 
ductors, it may be turned into an advantage if the 
atomic-scale distortion can be understood and con- 
trolled as local flux pinning sites. 


105,150 


N90-27805/2/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02) 


Clemson Univ., SC. Dept. of Ceramic Engineering. 
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Fibers. 
S. ‘wma C. C. Fain, H. D. Leigh, and M. Sherrill. 


Apr p 

In NASA, Goddard Space Flight Center, Amsahts 

1990: Advances in Materials Science and Applications 

of pe his Temperature Su nductors p 17-20.. Spon- 
in Part fey NSF Prepared in Cooperation with 

NASA, Lang! esearch Center, Hampton, VA. 


Certain materials are unable to be drawn or spun into 
fiber form due to their im melting characteristics 
or brittleness. However, fibrous samples of such mate- 
rials are often necessary for the fabrication of intricate 

shapes and composites. In response to this problem, a 
unique process, referred to as the piggyback process, 
was developed to prepare fibrous samples of a variety 
of nonspinnable ceramics. In this technique, specially 
produced C- carbon fibers serve as micro- 
molds to hold the desired materials prior to ae 
Depending on the sintering atmosphere used, bicom- 
ee oe or single component fibers result. While much 
has been demonstrated worldwide concerning the 
YBa2Cu3O(7-x) superconductor, fabrication into 
unique forms has proven quite difficult. However, a va- 
riety of intricate shapes are necessary for rapid com- 
mercialization of the superconducting materials. The 
potential for producing fibrous samples of the 
YBa2Cu30(7-x) compound by the ick process 
is being investigated. Various pore me and acrylic ma- 
terials were eo ae to determine suspending abil- 
ity, reactivity with the YBa2Cu30(7-x) compound 
during long term storage, and burn out characteristics. 
While many questions were answered with respect to 
the interfacial reactions between YBa2Cu30(7-x) and 
carbon, much work is still necessary to improve the 
quality of the sintered material if the fibers produced 
are to be incorporated into useful composites or 
cables. Additional research is necessary to evaluate 
quality of the barrier layer during long soakings at the 
peak temperature; adjust the firing schedule to avoid 
microcracking and improve densification; and increase 
the solids loading in the superconductive suspension 
to decrease porosity. 
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Tokyo Univ. (Japan). Dept. of Industrial Chemistry. 
Oxide oe se under Magnetic Field. 
K. Kitazawa. Apr 90, 1 
In NASA, Goddard } Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 25. 


One of the current most serious problems for the oxide 
superconductors from the standpoint of practical appli- 
cation is the various novel features derived mainly 
from their extremely short coherence. In particular, the 
coherence length so far observed in the cuprate su- 
perconductors Is in the range of 0.1 nm perpendicular 
to the CuO2 plane. This seems to be creating most of 
the difficulties in the device fabrication and in the per- 
formance under the magnetic field. Some of the super- 
conducting properties under the magnetic field will be 
discussed in terms of the short coherence length. A 
model will be presented based on the gradual 
strengthening of the pinning force with decrease in 
pete nme and the weak coupling at the grain bound- 
aries. Secondly, the broadening of the superconduct- 
ing transition under the magnetic field is discussed. 
This is observed significantly only when the field is ap- 
plied perpendicular to the basal plane and the relative 
orientation of the current to the field is insignificant in 
determining the extent of the broadening. Besides, the 
change in the strength of the pinning force does not 
affect the width of the broadening. From these obser- 
vations discussions will be made on a model based on 
the — jant fluctuation. Based on this model, it is predict- 

it the coherence length along the c-axis will be 
the single most important material parameter to deter- 
mine the performance of the superconductor under a 
strong magnetic field. It seems that BYCO is superior 
in this regard to Bi- or Tl-systems as far as the perform- 
ance at 77 K is considered, — another material 
with the coherence slightly longer along the c- 
axis is still highly desir 
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scanni microscopy, ray 

The highest critical transition temperatures (T sub c) 
are above 89 K for films on SrTiO3 and LaAlO3, above 
88 K for ZrO2, and above 86 K for MgO. The critical 
current ity (J sub c)-of the films on SrTiO3 is 
above 2 x 10(exp 6) amperes/sq cm at 77 K. The 
T(sub c) and J(sub c) are — as a function of 
laser power, composition of the substrate, and temper- 
ature of the substrate during 
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Laser Su ore ae of High-T(Sub c) Super- 
lors. (Abstract Only). 

Abstract Only. 

< H. Chen, M. P. Mccann, and R. C. Phillips. Apr 90, 


ip 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 27.Previously 
Announced as N90-19587. 


During the past two years, one of the most exciting 
research fields in science has been the study of the 
newly discovered high-T(sub c) metal oxide supercon- 
ductors. Although many theoretical models were pro- 
posed, there is no general agreement on ~ theory to 
explain these materials. One of the peculiar features of 
these high-T(sub c) materials is the noninteger number 
of we atoms. The oxygen content is extremely crit- 
ical the superconductive properties. ae 
¥Ba2Cu30(7-x) as an example. Its superconductiv 
properties di winadaess i te Wlaet tan OS. 
The existence of Cu(+ 3) was considered to account 
for x less than 0.5. However, results from mass spec- 
troscopy of laser desorbed species indicate that signif- 
icant quantities of ~- molecules are trapped in the 
bulk a these high-T(sub c) superconductors. It ap- 
pears that these trapped oxygen molecules may play 
key roles in ‘e properties. Preparation of 

superconductive thin films are considered very impor- 
tant for the applications of these new superconductors 
for the electronics industry. Fluorescence spectra and 
ion spectra following laser ablation of high-tempera- 
ture superconductors were obtained. A real time moni- 
tor for —— of eens thin films can 
possibly be dev: 
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Effect of Temperature Cycling yest of Low 
Earth Orbit Satellites on Thin Films of YBa2Cu30(7- 


x). 

A. ‘o-Campero, L. G. Turner, A. Bogorad, and R. 
Herschitz. Apr 90, 4p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 31-34. 


The refrigeration of superconductors in space poses a 
challenging problem. The problem could be less 
severe if superconducting materials would not have to 
be cooled when not in use. Thin films of the 
YBa2Cu30(7-x) (YBCO) superconductor were subject- 
ed to thermal cycling, which was carried out to simu- 
late a large number of eclipses of a low earth orbit sat- 
ellite. Electrical measurements were performed to find 
the effect of the temperature cycling. Thin films of 
YBCO were formed by coevaporation of Y, BaF2, and 
Cu and postannealing in wet oxygen at 850 C for 3.5 h. 
The substrates u: were (100) SrTiO3, polycrystal- 
line alumina, and oxidized silicon; the last two have an 
evaporated zirconia layer. Processing and microstruc- 
ture studies of these types of films have been pub- 
lished. THe zero resistance transition temperatures of 
the samples used in this study were 91, 82, and 86 K, 
respectively. The samples were characterized by four 
point probe electrical measurements as a function of 
temperature. The parameters measured were: the 
zero resistance transition temperature, the 10 to 90 
percent transition width, and the room temperature re- 
sistance, normalized to that measured before temper- 
ature cycling. The results for two samples are present- 
ed. Each sample had a cumulative exposure. Cycling 
in atmospheric pressure —— was performed at a 
rate of about 60 cycles per day, whereas in vacuum 
the rate was only about 10 cycles per day. The results 
indicate only little or no changes in the parameters 
measured. radation of superconducting thin films 
of YBCO has been reported due to storage in nitrogen. 
It is believed that the relatively good performance of 
films after temperature cycling is related to the fact 
that BaF2 was used as an evaporation source. The 
latest result on extended temperature cycling indicates 
significant degradation. Further tests of extended cy- 
cling will be carried out to provide additional data and 
to clarify this preliminary finding. 
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eneiee: Electric Industrial Co. Ltd., Moriguchi 
japan). 

ocean and Characteristics of Superconduct- 
ing Cuprate Thin Films: Nd(2-x)Ce(x)CuO4 and 
Substituted Bi-System. (Abstract Only). 
H. Adachi, S. Hayashi, K. Setsune, S. Kohiki, and Y. 
Ichikawa. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 35. 


Characteristics of the electron-doped-type Nd(2- 
x)Ce(x)Cu04 systems and substituted 
Bi2(Sr,Ln)3Cu20y system were systematically studied 
using the high quality thin-film samples. The Nd(2- 
x)Ce(x)CuO4 thin films with various Ce concentrations, 
x, were prepared by RF magnetron sputtering on 
SrTiO3 heated at around 500 C. After subsequent an- 
nealing at 1100 C in air, the films showed the c-axis 
orientation normal to the substrates. By means of the 
reducing treatment (annealing in a vacuum), supercon- 
ductivity was induced for the films with 0.14 is less than 
or equal to x is less than or equal to 0.18. The super- 
conductivity and transport properties of the films were 
bert J affected by the reducing treatment. The x = 
0.15 film exhibited a sharp superconducting transition 
with zero resistivity at 22 K, in consistent with the dia- 
magnetic properties. The resistivity of the films was 
fairly low with metallic characteristics, and the sight of 
the Hall coefficient was negative in the normal state. 
On the other hand, the normal-state optical measure- 
ments showed that the undoped Nd: is a semi- 
conductor with a charge transfer gap of 1.3 eV, and 
that, when Ce ions were doped, a plasma reflection 
due to the free-carriers came to be seen with the 
plasma frequency of 1.07 eV for 0.14 is less than or 
equal to x is less than or equal to 0.18. Moreover, x ray 
photoemission study revealed that the Cu valence of 
the film decreased for 2(+) for x = 0 to 1(+) for x = 
0.15. These physical properties are in contrast with 
those of hole-doped-type cuprate superconductors. 
Bi2(Sr,Ln)3Cu2Oy thin films were also prepared on 
MgO substrates heated at 600 to 700 C by similar 
methods. It was found that the growth conditions for 


316 VOL. 91, No. 2 


Bi-systems with two CuO2 planes were different for 
each composition and species of lanthanoid in the 
films. Moreover, preparation of Bi-system with three 
CuO2 planes was very difficult when lanthanoid atoms 
were doped in the system. Their electric transport 
properties and x ray photoemission spectroscopy were 
investigated. Carrier concentration and Cu valence 
were discussed with regard to the superconductivity. 
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Alfred Univ., NY. 

Energetics and Crystal Chemistry of Ruddiesden- 
Popper T' Structures in High T(Sub c) Ceramic 
— uctors. (Abstract Only). 

A. Dwivedi, and A. N. Cormack. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 36. 


The formation of Ruddiesden-Popper type layers (al- 
ternating slabs of rocksalt and perovskite structures) is 
seen in these oxides which is similar in many respects 
to what is seen in the system Sr-Ti-O. However, it was 
observed that there are some significant differences, 
for example the rocksalt and perovskite blocks in new 
superconducting compounds are not necessarily elec- 
trically, unlike in Sr-Ti-O systems. This will certainly 
render an additional coulombic bonding energy be- 
tween two different types of blocks and may well lead 
to significant differences in their structural chemistry. 
In the higher order members of the various homolo- 
gous series, additional Cu-O planes are inserted in the 

rovskite blocks. In order for the unit cell to electrical- 

neutral the net positive charge on rocksalt block 
(which remains constant throughout the homologous 
series) should be balanced by an equal negative 
charge on perovskite block. It, thus becomes neces- 
sary to create oxygen vacancies in the basic perovs- 
kite structure, when width of the perovskite slab 
changes on addition of extra Cu-O planes. Results of 
atomistic simulations ~~ that these missing 
oxygen ions allow the Cu-O planes to buckle in these 
compounds. This is also supported by the absence of 
buckling in the first member of Bi-containing com- 
pounds in which there are no missing oxygen ions and 
the Sr-Ti-O series of compounds. Additional results are 
presented on the phase stability of polytypoid struc- 
tures in these crystal chemically complex systems. 
The studies will focus on the determination of the loca- 
tion of Cu(3+) in the structures of higher order mem- 
bers of the La-Cu-O system and whether Cu(3+) ions 
or oxygen vacancies are energetically more favorable 
charge compensating mechanism. 
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Lehigh Univ., Bethlehem, PA. 
Kinetics and Thermodynamics of Ceramic/Metal 
Interface Reactions Related to High T(Sub c) Su- 
rconducting Applications. (Abstract Only). 
. R. Notis, and M. Oh. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 37. 


Superconducting ceramic materials, no matter what 
their form, size or shape, must eventually make con- 
tact with non-superconducting materials in order to ac- 
complish current transfer to other parts of a real oper- 
ating — or for testing and measurement of prop- 
erties. Thus, whether the configuration is a clad wire, a 
bulk superconducting disc, tape, or a thick or thin su- 
perconducting film on a substrate, the physical and 
mechanical behavior of interface (interconnections, 
joints, etc.) between superconductors and normal con- 
ductor materials of all kinds is of extreme importance 
to the technological development of these systems. 
Fabrication heat treatments associated with the par- 
ticular joining process allow possible reactions be- 
tween the superconducting ceramic and the contact to 
occur, and consequently influence properties at the 
interface region. The nature of these reactions is 
therefore of great broad interest, as these may be a 
primary determinant for the real capability of these ma- 
terials. Research related both to fabrication of com- 
posite sheathed wire products, and the joining con- 
tacts for physical pr measurements, as well as, a 
review of other related literature in the field are de- 
scribed. Comparison are made between 1-2-3, Bi-, and 
Tl-based ceramic superconductors joined to a variety 


of metals ene S, Ni, Fe, Cr, Ag, Ag-Pd, Au, In, 
and Ga. The morphology of reaction products and the 
nature of interface degradation as a function of time 
will be highlighted. 
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Research Inst. of Industrial Science and Technology, 
Pohang (Republic of Korea). Div. of Physics. 
Thermal and E Properties of 
Nd(1.85)Ce(0.15)Cu0(4-y) 
Pr(1.85)Ce(0.15)Cu0(4-y). (Abstract Only). 
Z. S. Lim, K. H. Han, S. Lee, Y. H. Jeong, and Y. S. 
Song. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 38. 


Electric resistivity, magnetic susceptibility, thermoelec- 
tric power, and Hall coefficient of 
Nd(1.85)Ce(0.15)CuO(4-y) and 
Pr(1.85)Ce(0.15)CuO(4-y) whose onset temperature of 
the superconductivity are 24 K and 23 K were meas- 
ured. Experimental results show many interesting fea- 
tures. In particular, the Hall coefficients are negative 
and relatively flat as a function of temperature. Howev- 
er, the an cece dependence of the thermoelectric 
power (TEP) for these two samples shows the positive 
sign for both samples in contrast to the previous re- 
sults. Moreover TEP for both samples remains flat in 
the normal state below 250 K, but decreases rapidly 
above 250 K. TEP of only Pr(1.85)Ce(0.15)CuO(4-y) 
shows a peak near 50 K. Finally onset temperatures of 
sudden drop of TEP are higher than those of resist- 
ance drop. The physical properties of these samples 
produced at different conditions such as different heat 
treatment temperatures, atmospheres were also 
measured. TEP and resistance measurement show 
that oxygen deficiency is essential to produce better 
superconducting samples. Correlation between TEP 
and superconductivity for these different samples will 
be discussed. 
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Ternary and Quaternary Oxides of Bi, Sr, and Cu. 
M. T. Casais, P. Millan, |. Rasines, and J. A. Campa. 
Apr 90, 4p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 39-42. 


Before the discovery of superconductivity in an oxide 
of Bi, Sr, and Cu, the system Bi-Sr-Cu-O had not been 
studied, although several solid phases had been iden- 
tified in the two-component regions of the ternary 
system Bi203-SrO-CuO. The oxides Sr2CuO3, 
SrCu202, SrCuO2, and Bi2Cu04 were then well 
known and characterized, and the phase diagram of 
the binary system Bi203 -SrO had been established in 
the temperature range 620 to 1000 C. Besides nine 
solutions of compositions Bi(2-2x) Sr(x) O(3-2x) and 
different symmetries, this diagram includes three defi- 
nite compounds of  stoichiometries Bi(2)SrO4, 
Bi2Sr205, and Bi2Sr306 (x = 0.50, 0.67 and 0.75 re- 
spectively), only the second of which with known unit- 
cell of orthorhombic symmetry, dimensions (A) a = 
14.293(2), b = 7.651(2), c = 6.172(1), and z = 4. The 
first superconducting oxide in the system Bi-Sr-Cu-O 
was initially formulated as Bi2Sr2Cu20(7 +x), with an 
orthorhombic unit-cell of parameters (A) a = 5.32, b = 
26.6, c = 48.8. In a preliminary study the same oxide 
was formulated with half the copper content, 
Bi(2)Sr(2)CuO(6+x), and indexed its reflections as- 
suming an orthorhombic unit-cell of dimensions (A) a 
= 5.390(2), b = 26.973(8), c = 24.69(4). Subsequent 
studies by diffraction techniques have confirmed the 
composition 2:2:1. A new family of oxygen-deficient 
perovskites, was characterized, after identifying by x 
ray diffraction the phases present in the products of 
thermal treatments of about 150 mixtures of analytical 
grade Bi203, Sr(OH)2-8H20 and CuO at different 
molar ratios. X ray diffraction data are presented for 
some other oxides of Bi and Sr, as well as for various 
ee oxides, among them an oxide of Bi, Sr, and 
u. 
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In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 43. 


The role of oxygen stoichiometry on T(sub c) is rela- 
tively well established on La2CuO(4+x) and the 
YBa2Cu30(7-x) (123) superconductors, as compared 
to the Bi-based superconductors. Results are present- 
ed pci yp tions on the effects of oxygen stoichi- 

transition temperature T(sub c) of 
Bi2sreCacu20 8+ x) (2212 phase), and Pb-doped 
Bi2Sr2Ca2Cu30(10 + X) (2223 phase). It is shown that 
the effects of oxygen hang on T(sub c) of 
these two phases are very different. These results may 
be helpful in understanding the mechanism of super- 


conductivity in the Bi-based superconductors. 
105, 161 
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Bell Telephone Labs., Inc., Murray Hill, NJ. 
ical Theory of the Normal and Su- 
poe mney ce States of Cu-O and Bi-O Metals. 


Abs 

(Abetract M. Varma. op BOP 

In NASA, Goddard pa Flight Center, Amsahts 
1990: Advances i in Materials Science and Applications 
of High Temperature Superconductors p 44. 


The universal normal state anomalies in the CuO 
metals follow from a marginal Fermi liquid hypothesis: 
there exists a contribution to the polarizability over 
most of momentum space proportional to omega/T for 
omega/T much less than 1 and constant thereafter up 
to a cutoff omega(sub c). Using the same excitation 
spectrum, the properties of the superconductive state 
were calculated. The right order of T(sub c) can be ob- 
tained, the zero temperature gap, 2 delta (0)/T(sub c) 
and the nuclear relaxation rate near T(sub c). The pos- 
sible microscopic physics leadin me to the marginal 
Fermi liquid hypothesis is discuss 
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Centre National de la Recherche Scientifique, Greno- 
ble (France). 
Charge Transfer Polarisation Wave and Carrier 
ph anime, _ High T(sub c) Copper Oxides. (Ab- 


BKC K. Chabpeve yoo Apr 90, ip 

In NASA, Goddard Space Fright Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 45. 


The High T(sub c) oxides are highly polarizable materi- 
als and are charge transfer insulators. The charge 
transfer polarization wave formalism is developed in 
these oxides. The dispersion relationships due to long 
range dipole-dipole interaction of a charge transfer 
dipole lattice are obtained in 3-D and 2-D. These are 
high frequency bosons and their coupling with carriers 
is weak and antiadiabatic in nature. As a result, the 
mass renormalization of the carriers is negligible in 
complete contrast to conventional electron-phonon 
interaction, that give polarons and bipolarons. Both 
bound and superconducting pairing is discussed for a 
mode! Hamiltonian valid in the antiadiabatic regime, 
both in 3-D and 2-D. The stability of the charge transfer 
dipole lattice has interesting consequences that are 
discussed 
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Northwestern Univ., Evanston, IL. 
Electronic Structure Fermi Liquid Theory of High 
T(sub c) Superconductors: Comparison with Ex- 
periments. (Abstract Only). 
A. J. Freeman, and J. Yu. ‘ao 90, 1p 
Contest NSF DMR-88-215 

NASA, Goddard Space Flight Center, Amsahts 
1900: Advances in Materials Science and Applications 
of High Temperature Superconductors p 46. 


For years, there has been controversy on whether the 
normal state of the Cu-oxide superconductors is a 
Fermi liquid or some other —_ ground state. Howev- 


er, some experimentalists are clarifying the nature of 
the normal state of o high » T(sub Cc) superconductors 
difficulties in produc- 


by surmounting the 
ing clean, well characterized surfaces so as to obtain 


by 

tron-annihilation studies by Smedskjaer et al. has veri- 
fied the calculated Fermi surfaces in YBa2Cu307 su- 
perconductors and has provided evidence for the va- 
lidity of the energy band approach. Similar good agree- 
ment was found for Bi2Sr2CaCu208 by Olson et al. As 
a Fermi liquid (metallic) nature of the normal state of 
the high T(sub c) superconductors becomes evident, 
these experimental observations have served to con- 
firm the predictions of the local density functional cal- 
culations and hence the band approach as a 
valid natural starting point for further studies of their 
superconductivity. 
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Drexel Univ., Philadelphia, PA. 
Explanation for the Rise in T(sub c) in the TI- mg 
Bi-Based High Temperature Superconduct 

‘Abstract Only). 

. M. Bose, and P. Longe. Apr 90, 1 A 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materiais Science and Applications 
of High Temperature Superconductors p 47. 


Using the plasmon exchange model for the high T(sub 
c) superconductor, it is shown that the T(sub c) rises 
with an increase in the number of CuO layers per unit 
cell, which is in agreement with recent observations in 
the TI- and Bi-based compounds. The calculation also 
cuppeste that the sample will become luct- 

in successive stages and that there is a saturation 
: ect, i.e., that T(sub c) cannot be raised indefinitely 
by increasing the number of CuO layers. 
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IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Critical Currents and High Temperature Supercon- 
ductors. (Abstract Only). 

P. Chaudhari. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances i in Materials Science and Applications 
of High Temperature Superconductors p 48. 


The experimental information on critical currents and 
epitaxial thin films of high temperature superconduc- 
tors is summarized. Experiments carried out to meas- 
ure critical currents across singie grain boundaries are 
described. A variety of mechanisms responsible for 
limiting currents in films as well as across grain bound- 
aries are presented and their predictions compared 
with experimental data. 
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Connecticut Univ., Storrs. 

Study of Local Structure and Magnetism in Hi 
T(sub c) Copper Oxide Superconductors. (Ab- 
stract Only). 

J. |. Budnick, Z. Tan, M. en C. Niedermayer, 
and H. Glueckler. Apr 90, 1p 

Contracts DE-AS05-80ER-10742, DE-AC02-76CH- 
00016 


In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 49. 


The muon spin rotation (MUSR) study of local magne- 
tism of Sr-doped La2CuO4 is reviewed. Emphasis is 
placed on magnetic order as detected by local and 
bulk probes with local atomic environments studied by 
x ray absorption fine structure (XAFS). Correlations be- 
‘wenn the MUSR study of local magnetic ordering and 
the bulk magnetization study are presented along with 
a discussion of the dependence upon oxygen stoichi- 
ometry. Results are presented for both superconduct- 
ing phases and magnetic phases. Recent data which 
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reveals the existence of local magnetic ordering in the 
hydrogen-doped YBa2Cu307 system are oo also dis- 
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Yvette (France). 

vbantcur of the Iron Spins in Superconducting 
oe = Only). 

|. Mirebeau, M. Hennion, and K. Moorjani. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 

1990: Advanced in Materials Science and 

mata Ait AiKGe iCal 


The dynamics of the spins in YBa2(Cu(1- 

ta oe alloys (0 = toor i than 0.12) was stud- 
ied by the means of inelastic neutron scattering. Meas- 

urements were performed using the time of flight tech- 

nique with an excellent resolution of 50 micro eV, in a 

temperature range of 1.8 to 300 K. The doped 

show an elastic and a i 


acteristics of the spin relaxation in the magnetic 
state, as shown by measurements in two x = 0.06 
samples. In the whole t ture of measure- 
ment, ic intensity 
with the scattering vector q, the varia- 


mainly 
tion of the Iron form factor, which shows that the spins 
are almost uncorrelated. 


105,168 
N90-27826/8/GAR 
(Order as N90-27792/2/GAR, PC me 


Army Materials Tec! Lab., Watertown, MA. 
Mechanism of High-T( c) Superconductivity 
Due to Bound Hole Ont) : Relationship to Fer- 


roelectricity. (Abstract 

G. C. Vezzoli, and W. Stanley. Apr 

In NASA, Goddard Space Flight Peles Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 51. 


The mediation by bound holes creating Cooper pairing 
in high T(sub c) superconductors has its origin in 
charge transfer excitations on the multivalence cation 
(virtual excitions) and in bound ‘apaad or polariza- 
tions associated with the o: electrons. These 
phenomena are produced /or p teonne napa a high 
internal electric field which is itself created by virtue of 
the unique crystal structures and building 
blocks of high T(sub c) mney The polarizations 
which can create oxygen holes (in addition to exci- 
tions) may be due to simply the internal electric field or 
to polaronic and electron-deficient bond behavior. This 
gives rise to two energy-dependent oxygen bands near 
the Fermi level. The magnitude and direction of the in- 
ternal electric _ fie’ were calculated for 
Y1Ba2Cu30(7-delta) (1-2-3) and show strong z-direc- 
tion fields at the Cu(2), O2, and O3 sites and an even 
stronger -z direction field at the 04 site. The field cal- 
culations also show why electrical conductivity in the 
1-2-3 material is essentially in the base plane of the 


CuO5 pyramid (the CuO2 plane). 
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F. Borsa, and A. Ri Apr 90, 1 
In NASA, Goddard. Space Flight Center, Amsahts 


1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 52. ‘2 Prepared 
in Cooperation with lowa State Univ. Of Science and 
Technology, Ames. 


La-139 and Cu-63 Nuclear Quadrupole Resonance 
(NQR) relaxation measurements in La(2-x)Sr(x)CuO4 
for O = to or less than 0.3 and in the tem ture 
range 1.6 + 450 K are analyzed in terms of Cu(+ +) 
magnetic correlations and dynamics. It is described 
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how the magnetic correlations that would result from 
Cu-Cu exchange are reduced by mobile charge de- 
fects related to x-doping. A comprehensive re is 
given which explains satisfactorily the x and T depend- 
ence of the correlation time, of the correlation length 
and of the Neel temperature T(sub myx) as well oes 
being consistent with known e | resistivity and 
magnetic susceptibility measurements. It is discussed 
how, in the superconducting samples, the mobile de- 
fects also cause the decrease, for T yields T(sub c)(+) 
of the ine Cu electron-nucleus effective interac- 
tion, leading to the coexistence of quasi-localized, re- 
duced magnetic moments from 3d Cu electrons and 
mobile oxygen p-hole carriers. The tem 

pendence of the effective hyperfine field around the 
superconducting transition yields an activation energy 
which could be related to the pairing energy. New 

cific heat measurements are also presented and dis- 
cussed in terms of the above picture. 


rature de- 
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West Virginia Univ., Morgantown. r= of amen? 
EPA Methodolopy tor leasuring the London Pene- 


tration for the Ceramic Superconductors. 
eyRakwin, TA 
. Rakvin, T. A. Mahi, and N. S. Dalal. Apr 90, 1p 


In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 53. 


The use is discussed of electron paramagnetic reso- 
nance (EPR) as a quick and easily accessible method 
for measuring the London penetration depth, lambda 
for the high touts c) superconductors. The method uti- 
lizes the broadening of the EPR signal, due to the 
emergence of the magnetic flux lattice, of a free radical 
ad: on the surface of the sample. The second 
moment, of the EPR signal below T(sub c) is fitted to 
the Brandt equation for a simple triangular lattice. The 
precision of this method compares quite favorably with 
those of the more standard methods such as micro 
sup( +)SR, Neutron scattering, and magnetic suscepti- 
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South Carolina Univ., Columbia. Dept. of Astronomy. 
Magnetism and Superconductivity of Some Ti-Cu 
Oxides. (Abstract Only). 
T. Datta. Apr 90, ip 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 54. Spon- 
sored in Part by South Carolina Univ., and by Strategic 
Defense Initiative Organization. 


Many copper oxide based Thallium compounds have 
now been discovered. In comparison to the Bi-com- 
pounds, the Tl-system shows a richer diversity; viz. 
High aye Superconductors (HTSC) can be 
obtained with either one or two TI-0 layers (m = 1,2); 
also, the triple-digit phases are easier to synthesize. 
The value of d, oxygen stoichiometry, is critical to 
achieving superconductivity. The Tl system is robust to 
oxygen loss; TI may be lost or i ated by diffu- 
sion. A diffusion coefficient equal to 10 ms at 900 C 
was determined. Both ortho-rhombic and tetragonal 
structures are evidenced, but HTSC behavior is indif- 
ferent to the crystal try. This system has the 
highest T(sub c) confirmed. T(sub c) generally in- 
creases with p, the number of CuO layers, but tends to 
saturate at p = 3. Zero resistance as high as 125K has 
tee observed. Most of these HTSC’s are hole 
specimens may be electronic. he 

aie aspects were studied; because in addition to 

Pores the perfectly diamagnetic ground state as in 

the conventional superconductors, magnetism of the 
copper oxides show a surprising variety. This is true of 
both the normal and the superconducting states. Also, 
due to the large —— contribution to the specific 
heat at the high T(sub c) accurate thermal measure- 
ment of important parameters such as the sp. heat 
jump, electronic density of states, D(Ef) and coher- 
ence length are uncertain, and thus, are estimated 
from the magnetic results. Results from the Tl-system 
CuO, LaBaCuO, 120 and the Bi-CuO compounds are 
discussed. The ‘emphasis is on the role of Sasgnalian 
in the TICuO HTSC, but technological aspects are also 
pointed out. 


318 VOL. 91, No. 2 





105,172 
N90-27830/0/GAR 
(Order as N90-27792/2/GAR, PC — 


02) 
Naval Research Lab., Washington, DC. Materials Sci- 
ence and Technology Div. 

(abet of Polarization in Cuprate Superconductors. 


"A Hott, M& 
H. A. Hoff, M Seen wd eno 
Lechter. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 55. 


A technique for the identification of individual aniso- 
tropic grains in a heterogeneous and que material 
involves the observation of grain color in reflected light 
through crossed polarizers (color of pe norm Such 
colors are generally characteristic o lar phases. 
When grains of many members of fhe cle class of hole 
carrier ite su luctors are so viewed, using a 
xenon light source (600 K color temperature), a char- 
acteristic color of polarization is observed. This color 
was studied in many of these cuprate superconductors 
and a strong correlation was found between color and 
the existence of superconductivity. One of the mem- 
bers o' electron carrier cuprate superconductors 
(Na(". “B5)Ce( 15)CuO(4-x) was examined and found 

it possesses the same color of polarization as all 
Hoy electron hole carrier cuprate superconductors so 
far examined. The commonality of the characteristic 
color in the cuprate superconductors indicated that the 
presence of this color is independent of the nature of 
charge carriers. The correlation of this color with exist- 
ence of superconductivity s that the origin of 
the color relates to the origin of superconductivity in 
the cuprate superconductors. Photometric techniques 
are also discussed 
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Sysvomatic "St "apy “Su perconductivity in Bi- 
oO in 

'Sn)-Sb BrceCu-O Systems. (Abstract Only). 

S. A. Akbar, M. J. a M. S. Wong, and M. 

Alauddin. Apr 90, 1 

In NASA, Goddard Space Flight Center, Amsahts 

1990: Advances in Materials Science and Applications 

of High Temperature Superconductors p 56. 


Superconducting transition above 160 K has been re- 
po in the Bi-Pb-Sb-Sr-Ca-Cu-O system. Results of 
a systematic study emphasizing the correlations be- 
tween type and amount of dopant, and supercon- 
ducting transition is presented. The effect of Sn (in- 
stead of Pb) substitution is also highlighted. 
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fan Electronics Engineering Research Inst., Pilani 
ia). 

Stabilization of High T(sub c) Phase in Bismuth Cu- 

Sai) Superconductor by Lead Doping. (Abstract 


. Gupta, J. P. Pachauri, W. S. Khokle, K. C. 
Nagpal. and S. K. Date. Apr 90, 2p 
ASA, Goddard Space Flight Center, Amsahts 
1980. Advances in Materials Science and Applications 
of High Temperature Superconductors p 57. 


It has widely been ascertained that doping of lead in 
Bi:Sr:Ca:Cu:O systems promotes me pe of high 
T(sub c) (110 K) phase, improves critical current densi- 
and lowers processing temperature. A systematic 
investigation is undertaken to determine optimum lead 
— and processing conditions to achieve these. A 
+. number of samples with cationic compositions of 
Bi x)Pb(x)Sr2Ca2Cu3 (x = 0.2 to 2.0) were prepared 
by conventional solid state reaction technique. Sam- 
ples of all compositions were annealed together at a 
temperature and characterized through resistance- 
oe ee (R-T) measurements and x ray diffraction 
to determine the zero resistance temperature, 
cue oo) and to identify presence of phases, respec- 
tively. The annealing temperature was varied between 
790 C to optimize processing parameters. Results are 
given. In brief, an optimum process is reported along 
with hee yinal of leaded bismuth cuprate bar te 
ductor which yields nearly a high T(sub c) single phase 
with highly stable superconducting properties. 
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International Superconductivity Technology Center, 
Tokyo (Japan). Superconductivity Research Lab. 
Structure and Superconducting Properties of 
(Ln(1-x)Ln*(x) 1/2 (Ba(1-y)Sr(y) 1/3 Ce 1/6) 
4Cu60(z)). (Abstract Only). 

H. Yamauchi, T. ens A. Ichinose, Y. Taegashi, and 
T. Kaneko. Apr 90, 1 

In NASA, Goddard "apace Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 59. 


A pring | of new oxide superconductors were pre- 
he crystallographic structures of the oxides 
were all tetragonal and of the (Ln(-+), 
Ce)4(Ln(+),Ba)4Cu6Oz (Ln(+) = Nd, Sm or Eu) type 
which had been previously discovered by Akimitsu et 
al. As the Sr content, y, increased when Ln = 
Ln(excited state) = Nd, the oxygen content, z, mono- 
tonically increased and the superconducting transition 
temperature, T(sub c), varied exhibiting a maximum. 
When z was controlled directly by means of high 
oxygen pressure sintering techniques, T(sub c) was 
changed accordingly. T(sub c’s) of samples with differ- 
ent combinations of Ln and Ln(excited state) and dif- 
ferent values of x and y were found to depend on the 
magnitude of the bond valence sum for a Cu atom lo- 
cated in the bottom plane of the Cu-O5 pyramid. 
Transport and magnetization measurements were car- 
ried out to investigate the magnetic field dependence 
of superconducting properties and to determine the 
phenomenological parameters. The Hall coefficients 
were positive below room temperature and varied 
yielding a maximum with respect to temperature. 
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Preaen, H. Fjellvag, and A. Kjekshus. Apr 90, 4p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 60-63. 


Electrical transport properties of the oxidic high T(sub 
c) superconductors are significantly affected by the 
presence of minor amounts of various elements ad- 
venting as impurities, e.g., from the chemical environ- 
ment during manufacturing. YBa2Cu30(9-delta) is 
prone to an extinction of the superconductivity on (par- 
tial) substitution of all four elemental components. 
E.g., Pr (for Y), La (for Ba), Zn (for Cu) or peroxygroup 
(for 0) substituents will alter some of the superconduc- 
tivity preconditions, like mixed valence state in 
Cu307/0(9-delta) network or structural distortion of 
the network. Although various pseudoternary chemical 
equilibrium phase diagrams of the Y(O)-Ba(O)-Cu(O) 
system now are available, no consensus is generally 
shown, however, this is partly due to lack of compati- 
ble definitions of the equilibrium conditions. Less infor- 
mation is available about the phase compatibilities in 
the appropriate quaternary phase diagram (including 
oxygen) and virtually no information exists about any 
pentenary phase diagrams (including one impurity). 
Unfortunately, complexity of such systems, stemming 
both from number of quaternary or pentenary com- 
pounds and from visualizing the five-component phase 
system, limits this presentation to more or less close 
surroundings of the YBa2Cu30(9-delta) type phase in 
appropriate pseudoquaternary or pseudopseudoter- 
nary diagrams, involving Y-Ba-Cu and O, O-CO2, alka- 
line metals, Mg and alkaline earths, and Sc and most 
of the 3-d and 4-f elements. The systems were investi- 
gated by means of x ray diffraction, neutron diffraction 
and chemical analytical methods on samples prepared 
by sol-gel technique from citrates. The superconducti- 
vity was characterized by measuring the diamagnetic 
susceptibility by SQUID. 
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Progress of Research of High-T(sub c) Supercon- 
ductors. (Abstract Only). 

S. Tanaka. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 64. 


The research of high T(sub c) superconductors has 
made big progress in — last few years. New materi- 
als were found the systematic investigations of 

materials must contribute to unders the 
mechanism of high T(sub c) superconductivity. The 
critical currents in thin films, bulks and tapes increased 
drastically, and the origin of flux pinning will be clarified 
in the near future. These progressions gives a view of 
a bright future of high T(sub c) superconductivity in 
both the basic and application research areas. Recent 
activities in research of high T(sub c) superconductivity 
and superconductors in Japan are overviewed. 
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NASA High igh Temperature Superconductivity Pro- 
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MM Sroloekt and R. R. Romanofsky. Apr 90, 1p 
In NASA Goddard Space Flight Center, Amsahts 
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of High Temperature Superconductors p 65. 


It has been recognized from the onset that high tem- 
perature peeps upg O held great promise for 
major advances across a broad ra of NASA inter- 
ests. The current effort is organized around four key 
areas: communications and agg sensors and cryo- 
genics, propulsion and power, and space materials 
technology. Recently, laser ablated YBa2Cu30(7-x) 
films on |O produced far superior RF characteris- 
tics when compared to metallic films on the same sub- 
strate. This achievement has enabled a number of 
unique microwave device applications, such as low in- 
sertion loss phase shifters and high Q filters. Melt tex- 
turing and melt quenched techniques are being used 
to produce bulk materials with optimized magnetic 
properties. These yttrium enriched materials 
enhanced flux pinning characteristics and will lead to 
prototype cryocooler bearings. Significant progress 
has also occurred in bolometer and current lead tech- 
nology. Studies are being conducted to evaluate the 
effect of high temperature superconducting materials 
on the performance and life of high power magneto- 
plasma-dynamic thrusters. Extended studies were also 
perforrned to evaluate the benefit of superconducting 
ma — energy storage for LEO space station, lunar 
Mars mission applications. The project direction 
and level of effort of the program are also described. 
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Navy Superconduativity Efforts. (Abstract Only). 
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1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 66. 


Both the new high temperature superconductors 
(HTS) and the low temperature superconductors (LTS) 
are important components of Navy’s total plan to inte- 
ue superconductivity into field operational systems. 

undamental research is an important component of 
the total Navy program and focuses on the HTS mate- 
rials. Power applications (ship propulsion, etc.) use 
LTS materials while space applications (MMW elec- 
tronics, etc.) use HTS materials. The Space - 
ment pep pene at NRL will involve space flight 
testing of HTS devices built by industry and will dem- 
onstrate the ability to engineer and space qualify these 
devices for systems use. Another important compo- 
nent of the Navy’s effort is the development of Super- 
conducting Quantum Interference Device (SQUID) 
magnetometers. This program will use LTS materials 
initially, but plans to implement HTS materials as soon 
as possible. Hybrid HTS/LTS systems are probable in 
many applications. A review of the status of the Navy’s 
HTS materials research is given as well as an update 
on the Navy’s development efforts in superconducti- 
vity, with particular emphasis on the related SDIO 
sponsored program on HTS applications. 
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J Hall, and TM. Chen. Apr 90, ip 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 75. 


Virtually every device that makes use of the new ce- 


per 
tacts were f by first eens gold palladium 
pads onto the surface of the and 
then using silver epoxy to attach a wire(s) to each pad. 
Voltage across the contacts was found for small cur- 
rent sities. The voltage spectral density, S sub v(f), 
a quanity often used to nei electrical noise. 
very closely followed an empirical relationship given 
by, S sub v(f) = C(VR)sq/f, where V is the DC 
across the contact, Ri is the contact resistance, Fis is 
frequency, and C is a contant found to be 2 x 10(exp - 
10)/Omega sq at 78 K. This relationship was found to 
independent of contact area, contact geometry, 
sample fabrication technique, and sample density. 
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Zhejiang Univ., Hangzhou (China). Dept. of Physics. 
Electronic State of 
ao (M=AI,Zn and Sn) Systems. 
(Abstract Only). 


Y. Zhao, Q. R. Zhang, and H. Zhang. Apr 90, 1 

In NASA, Goddard Space Flight Center, a are 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 76. 


A series of YBa2Cu(3-x)MxO(7-y) (M=AlI,Zn and Sn) 
single phase samples were prepared, and the meas- 
urements of the crystal structure, oxygen content, 
electric resistivity, thermoelectric , Mossbauer 
spectrum, XPS and superconductivity were performed. 
The experimental results of X ray powder diffraction, 
Mossbauer spectrum and oxygen content show that 
the Zn(2+) and the ANS +) onc the Cu(2) site in 
Cu-O planes and the Cu(1) site in Cu-O chains respec- 
tively, but the Sn(4+) occupies both the Cu(1) sites. 
As rouete the properties in a state, 
both the Zn(2+) and the Al(3+) oe eo c) 
strongly, but the Sn(4+) does not. As for the 

ic trans; pl ies in normal state, oy a 
doped by Al(3+) displays a rapid increase of resistivity 
and some electron localization-like effects, and the 
thermoelectric power enhances ; the series 
contained Zn(2+) almost shows no changes of elec- 
tric resistivity but the sign of the thermoelectric power 
is reversed. Other results are given and briefly dis- 
cussed. 
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Effects of Grain Size and G on Criti- 
cal Current Density of High 1 T(sub c) 
Oxides. (Abstract 

Y. Zhao, Q. R. Zhang, and H. Zhang. Apr 90, 1p 

In NASA, Goddard Space Flight Center, ‘Amsahts 
1990: Advances in Materials Science and Applica ications 
of High Temperature Superconductors p 77. 


By means of adding impurity elements in high T sub c 
oxides, the effects were studied of grain size and grain 
boundary on the critical current density of the following 
systems: YBa2Cu30(7- ry) and Bi-Pr-Sr-Ca-Cu-O. In 
order to only sy phy microstructure instead of the 
superconductivity of the grains in the samples, the im- 
purity elements were a into the systems in terms 
of the methods like “7 (1) nt with the lan- 
thanide except Pr, Ce, and Tb in YBa2Cu30(7-y) 
system to finning Meg grains in the samples, there- 
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General Electric Co., Princeton, NJ. Div. 
— of Space Radiation on ‘Thin Pimwe 
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990: Advances in Materials Science and ications 
<a p 82. 
This i fan had top ehepeiven: 0) Steins 


barium oxide (YBCO) ‘were formed by coeva- 
poration of Y, BaF2, and - and post-annealing in wet 
° | at 850 C for 3.5 h . The substrate used was 


Co-60 ma-rays in air and in pure nitrogen, and to 
780 keV electrons, in air. The parameters were then 
remeasured. The results are summarized. The results 
indicate little or no degradation in the parameters 
measured for samples exposed up to 10 Mrads of 
gamma-rays in nitrogen. However, complete degrada- 
tion of samples exposed to 10-Mrad in air was ob- 

served. This tion is preliminarily attributed to 


that: (1) the of space radiation 
not degrade the critical temperature of the YBCO 
films described, at for energies around 800 keV 


posure to Co-60 gamma-rays in air, may require some 
further investigation. As a minimum, the sample must 
be either in vacuum or in positive nitrogen pressure. 
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High Tieubc igh T(eub ©) Superconductors (Abstract Only}. 


In Its pote 1990 a in Materials Science 
and Applications of High Temperature Superconduc- 
tors p 86. 


High T(sub c) superconducting electrical current leads 
and ground straps will be used in cryogenic coolers in 
future NASA Goddard Space Flight Center missions. 
These superconducting samples will be long, thin 
leads with a typical diameter of two millimeters. A lon- 
ne ieee | devel to measure the 
of ca te materials for this appli- 

aoe this ‘t nique will use a peltier junction to 
supply an oscillatory heat wave into one end of a 
conan ae ee ae 
the heat wave along the sample. The thermal diffusi- 
vity will be calculated using both the exponential decay 
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of the heat wave and the phase shift of the wave. 
Measurements will be done in a cryostat between 10 K 
and room temperature. 
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} seen Univ., oo (India). Dept. of Physics. 
‘ uctivity in in 2-2-3 Y2Ba2Cu30(8+ delta). 


tabowroet Ori ny). 

H. H. Joshi, G. J. Baldha, R. B. Jotania, S. M. Joshi, 
and H. Mohan. Apr 90, 1p 

In NASA, Goddard gence Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 87. 


Researchers synthesized a new high T(sub c) 2-2-3 
superconductor (Y2Ba2Cu308+delta) by a special 
preparation technique and characterized it by ac-sus- 
ceptibility measurements. Diamagnetism and Meissner 
effect sets in at low fields and superconducting transi- 
tion onsets at 90 K. The systematic investigation of the 
real and imaginary components of ac-susceptibility as 
a function of temperature and applied ac magnetic 
field reveals that the magnetic behavior is that of a 
granular type superconductor. 
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ing Y-Er-BaCu-O Thin Films Obtained from Disor- 
dered Y-Er-BaF2-Cu Films. (Abstract Only). 

P. Cikmach, M. Diociaiuti, A. Fontana, C. 
Giovannella, and M. lannuzzi. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science Andapplications 
OF High Temperature Superconductorsp 88. 


Since the first reports on superconducting thin films 
obtained by evaporating BaF2, Cu and Y(sup 1), or Yb 
or Er(sup 2), several others have followed. All these 
reports describe thin films prepared by means of mo- 
lecular beam cells or electron guns. Researchers 
show that films with similar properties can be obtained 
by radio frequency sputtering of a single mosaic target 
composed by Y-Er, BaF2 and Cu. Process steps are 
described. 
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National Aeronautics and Space Adietuuaion 
Greenbelt, MD. Goddard Space Flight Center. 
| Conductivity Measurements on High T(sub 
c) Superconducting Films. (Abstract Only). 
J. T. Vansant, C. E. Powers, and G. Oh. Apr 90, 1p 
In Its Amsahts 1990: Advances in Materials Science 
and eee of High Temperature Superconduc- 
tors p 89. 


High T(sub c) superconducting thin and thick films 
have potential applications in future NASA flight 
projects. In anticipation of film use, the Materials 
Branch is developing a nondestructive, non-contact 
method of measuring the spatial variation of conductiv- 
ity across a film sample. This method uses a computer- 
controlled, X-Y positioning table to scan a convention- 
al eddy current probe across the surface of a film. The 
induced changes in impedance caused by variations in 
film conductivity are recorded during the scanning 
process. Ultimately the two-dimensional data set is 
displayed using imaging equipment on a personal 
computer. 


105,188 
N90-27852/4/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 


A02) 
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Grain Orientation Studies in Superconductors. 
meee Only). 

Gopalakrishnan, and W. A. Schulze. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances i in Materials Science and Applications 
of High Temperature Superconductors p 93. 


Grain oriented fabrication of ceramics utilizes the pres- 
ence of some form of anisotropy in the particles of the 
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starting material to obtain textured microstructures. 
The molten salt, or flux method, a popular technique 
bd rowing crystals and particles with anisotropic mor- 

ology. is utilized in this study. The formation of 
Buoy u30(7-x) in the presence of molten salts of Na, 
K, Li ne A to chloride and sulfate systems does 


not appear feasible in the temperature range up to 900 
C. Researchers also present the results of studies in 
using BaY2CuO5 as seed crystals in the formation of 
Ba2YCu30(7-x) wherein BaY2CuO5 has been ob- 
served to have better stability in water and against 
most of the salts as compared to Ba2YCu30(7-x). Ad- 
ditional results of molten salt processing of bismuth 
systems are also presented. 
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Localization Effects in Radiationally Disordered 
High-Temperature Superconductors: Theoretical 
Interpretation. (Abstract Only). 

B. N. Goshchitskii, S. A. Davydov, A. E. Karkin, A. V. 
Mirmelstein, and M. V. Sadovskii. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 94. 


Theoretical interpretation of recent experiments on ra- 
diationally disordered high-temperature superconduc- 
tors is presented, on the concepts of mutual 
interplay of Anderson localization and superconducti- 
vity. Microscopic derivation of Ginzburg-Landau coeffi- 
cients for the quasi-two-dimensional system in the vi- 
cinity of localization transition is given in the framework 
of the self-consistent theory of localization. The ‘mini- 
mal metallic conductivity’ for the quasi-two-dimension- 
al case is enhanced due to a small overlap of electron- 
ic states on the nearest neighbor conducting planes. 
This leads to a stronger influence of localization ef- 
fects than in ordinary (three-dimensional) supercon- 
ductors. From this point of view even the initial sam- 
ples of high-temperature superconductors are already 
very close to Anderson transition. Anomalies of H(c2) 
are also analyzed, explaining the upward curvature of 
H(c2)(T) and apparent independence of dH(c2)/dT (T 
= T(sub c)) on the degree of disorder as due to local- 
ization effects. Researchers discuss the possible rea- 
sons of fast T(sub c) degradation due to the enhanced 
Coulomb effects caused by the disorder induced de- 
crease of localization length. The appearance and 
growth of localized magnetic moments is also dis- 
cussed. The disorder dependence of localization 
length calculated from the experimental data on con- 
ductivity correlates reasonably with the theoretical cri- 
terion for suppression of superconductivity in the 
system with localized electronic states. 
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In NASA, Goddard oy wen Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 95-98. 


The coherence length of the new high-temperature su- 
perconductors reaches very small value which is com- 
parable to the dimensions of unit cell of these com- 
pounds. This means that a pair consists of two holes 
occupying the same site or two adjacent sites. Such a 
situation seems to be described by a model of the 
local-pairs (bipolarons). The origin of local-pairs may 
come not only from strong h electron or hole- 
phonon interaction but also from other interactions. In- 
dependent of the specific nature of such local-pairs, 
they can undergo a Bose-like condensation to the su- 
perconducting state at a critical temperature which is 
usually much lower than the temperature of the pair 
formation. An interplay of ferroelectric and supercon- 
ducting properties is considered within the model of 
hole-like local-pairs interacting with optical phonons. 
Therefore, researchers extend the usual local-pair Ha- 
miltonian by including a direct interaction between the 
local-pairs and the optical phonons. These optical 
phonons are known to play an important role in the 
ferroelectric transition, if any, and they transform into 
an additional pseudo-acoustic branch at the ferroelec- 
tric critical temperature. (This is associated with non- 


zero electric polarization due to the existence of two 
separate lattices composed of negative and positive 
ions, respectively.) 
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Ontyy Intermediate Phase Reaction. (Abstract 

ly). 

C. ey J. F. Fernandez, P. Recio, and P. Duran. 
Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 99. 


One of the more striking problems for the synthesis of 
the Y1Ba2Cu30x compound is the high-temperature 
decomposition of the BaCO3. This compound is 
present as raw material or as an intermediate com- 
pound in chemical processes such as amorphous cit- 
rate, coprecipitation oxalate, sol-gel process, acetate 
pyrolisis, etc. This fact makes difficult the total forma- 
tion reaction of the Y1Ba2Cu3Ox phase and leads to 
the presence of undesirable phases such as the 
BaCuO2 phase, the ‘green phase’, Y2BaCuO5 and 
others. Here, a new procedure to overcome this diffi- 
culty is studied. The barium cation is previously com- 
bined with yttrium and/or copper to form intermediate 
compounds which can react between them to give 
Y1Ba2Cu30x. BaY204 and BaCu203 react according 
to the equation BaY204+3BaCu203 yields 
2Y1Ba2Cu30x. BaY204 is a stable compound of the 
Y203-BaO system; BaCu203 is an intimate mixture of 
BaCuO2 and uncombined CuO. The reaction kinetics 
of these phases have been established between 860 
and 920 C. The phase evolution has been determined. 
The crystal structure of the Y1Ba2Cu3Ox obtained 
powder was studied. According to the results obtained 
from the kinetics study the Y1Ba2Cu3Ox the synthesis 
was performed at temperatures of 910 to 920 C for 
short treatment times (1 to 2 hours). Pure 
Y1Ba2Cu30x was prepared, which develops orthor- 
ombic type | structure despite of the cooling cycle. Su- 
perconducting transition took place at 91 K. The sinter- 
ing behavior and the superconducting properties of 
sintered samples were studied. Density, microstruc- 
ture and electrical conductivity were measured. Sinter- 
ing densities higher than 95 percent D(sub th) were 
attained at temperatures below 940 C. Relatively fine 
grained microstructure was observed, and little or no- 
liquid phase was detected. 
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In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 100-102. 


The high-T(sub c) oxide compounds discovered re- 
cently exhibit a number of interesting physical proper- 
ties. Two-dimensional antiferromagnetic spin order 
has been observed in these materials at the oxygen 
deficiency. This fact can be explained by strong corre- 
lation of the spins, situated on Cu sites in the conduct- 
ing planes of the oxide superconductors. The doping 
or the oxygen deficiency lead to the occurrence of 
holes, pe | the oxygen p-orbitals according to 
the Emery model. At the small hole concentration they 
can move along the antiferromagnetic lattice of spins, 
localized on Cu sites. Researchers consider the two 
holes situation and describe in what way their behavior 
depends on the antiferromagnetic exchange interation 
J. It is known that in the framework of Hubbard model 
with strong on-site Coulomb repulsion, a single hole 
can form a spin polaron of the large radius. It is reason- 
able to admit that two holes with parallel spins (triplet) 
form the spin bipolaron complex owing to the hole ex- 
citations’ capability to polarize Cu spin surroundings. 
Such an excitation was considered in the phenomeno- 
logical way. Here the problem is discussed on the 
basis of the microscopic approach in the framework of 
the variational principle. A special kind of wave func- 
tion is used for such a purpose. The wave function is 
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constructed by generalizing the trial functions pro- 
posed in over two holes excitation situation (triplet) 
and then the region of spin bipolaron existance in the 
framework of Emery model is studied. In this model the 
Hamiltonian can be easily rewritten by forming the 
oxygen states transforming as the irreducible repre- 
sentations of the group D(sub 4). 
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In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 103-105. 


The character of magnetic interactions in La-Sr-Cu-O 
and Y-Ba-Cu-O systems is of primary importance for 
analysis of high-T(sub c) superconductivity in these 
compounds. Neutron diffraction experiments showed 
the antiferromagnetic ground state for nonsupercon- 
ducting La2CuO4 and YBa2Cu306 with the strongest 
antiferromagnetic superexchange being in the ab 
plane. The nonsuperconducting ‘1-2-3’ system has 
two Neel temperatures T sub N1 and T sub N2. The 
first one corresponds to the ordering of Cu atoms in 
the CuO2 planes; T sub N2 reflects the antiferromag- 
netic ordering of magnetic moments in CuO chains rel- 
atively to the moments in the planes T sub N1 and T 
sub N2 depend strongly on the oxygen content. Re- 
searchers describe magnetic interactions in high-T su- 
perconductors based on the Linear Muffin-Tin Orbitals 
(LMTO) band structure calculations. Exchange interac- 
tion parameters can be defined from the effective Hei- 
senberg hamiltonian. When the magnetic moments 
are not too large, as copper magnetic moments in su- 
perconducting oxides, J sub ij parameters can be de- 
fined through the non-local magnetic susceptibility of 
spin restricted solution for the crystal. The results of 
nonlocal ye ie susceptibility calculations and the 
values of exchange interaction parameters for La CuO 
and YBa2Cu307 systems are given in tabular form. 
Strong anisotropy of exchange interactions in the ab 
plane and along the c axis in La2CuO4 is obviously 
seen. The value of Neel temperature found agrees well 
with the experimental data available. In the planes of 
‘1-2-3’ system there are quite strong antiferromagnetic 
Cu-O and O-O interaction which appear due to holes in 
oxygen subbands. These results are in line with the 
magnetic model of oxygen holes pairing in high-T(sub 
c) superconductors. 


105,194 


N90-27858/1/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02) 
Akademiya Nauk SSSR, Sverdlovsk. Inst. Khimii. 
Crystal Chemical and Quantum Chemical Studies 
¢ Sr)-Nb Oxide Compounds. 
V. G. Zubkov, S. A. Turzhevsky, V. A. nae A. |. 
Liechtenstein, and V. A. Gubanov. Apr 90, 3 
n NASA, Goddard Space Flight Center, "airashis 
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The information available on the BaO(SrO)-NbO- 
NbO2 system with the niobium atom in the lower oxi- 
dation degree is very limited. Very few compounds 
have been found previously in this system. They are 
BaNbO3, SrxNbO3(0,7 =x=1), a2Nb209, 
SrNb8014; and some suggestions on the BaNb8014 
existence have been made also. At the same time Nb- 
based oxide compounds could be quite interesting in 
the search of new noncopper high T(sub c) supercon- 
ductors Researchers studied Ba(Sr) NbxO2x-2 and 
Ba2(Sr2)-NbxO2x-1 compositions in the phase dia- 
gram of BaO(SrO)-NbO-NbO2 system. The synthesis 
of the materials was carried out in vacuum at the tem- 
peratures of 1000 to 1500 C. Barium carbonate and 
niobium pentoxide were used as initial components. X- 
ray analysis was carried out. 
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X-ray emission oscopic studies concerning the 
superconducting crystals, thin films and ceramics of 
the Y-Ba-Cu-O, Tm-Ba-Cu-O, Bi-Sr-Ca-Cu-O, Bi-Pb-Sr- 
Ca-Cu-O and T1-Ba-Ca-Cu-O types are presented. 
The contributions of the 13d(9)L, 13d(10)L, 13d(10)LL 
and 13d(10)L(2) configurations, where L denotes a 
ligand hole at the oxygen orbitals in the spectroscopic 
pattern of these superconductors are discussed. An 
attempt to connect the x-ray ‘as registered’ Cu L emis- 
sion spectra with the density of states close to the 
Fermi level, considering an influence of the CuL3 ab- 
sorption edge, is presented. The corrected intensity 
distributions below the Fermi level are found to corre- 
spond to the theoretical density of states. Further- 
more, an approach to the aver: - valence of copper 
based on the account of the self-absorption and fluo- 
rescence effects and on the configurations listed 
above is shown. The average valence of copper in the 
materials investigated is estimated to lie in the range of 
+2.10 to 2.32 in the formal trivalent copper is con- 
sidered as that characterized by the 13d(9)L configura- 
tion. The density of states at the Fermi level was esti- 
mated to be 2.4 states/eV-cell for a Bi-Sr-Ca-Cu-O 
crystal and 3.6 states/eV-cell for a Tl-Ba-Ca-Cu-O ce- 
ramic. 
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Researchers produced superconducting ceramics of 
the Bi-Pb-Sr-Ca-Cu-O system started from a glass. To 
form the glass, the mixed oxide powder was melted at 
1200 C in air. The liquid was quenched rapidly by pour- 
ing it onto an aluminum plate and rapidly pressing with 
another plate. The quenched compound was in the 
form of black amorphous solid, whose x-ray powder 
pattern has no crystalline peaks. After heat treatment 
at high temperatures, the glass crystallized into a su- 
perconductor. The crystalline phases in the supercon- 
ductor identified using x-ray diffraction patterns. These 
phases were that associated with the superconducting 
phases of T(sub c) = 80 K (Bi2Ca1Sr2Cu2Ox) and of 
T(sub c) = 110 K (Bi2Ca2Sr2Cu3Ox). The dc resistivi- 
ty and the ac susceptibility of these superconductors 
were studied. 
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The high-temperature superconductivity is explained 
widely by the layered crystal structure. The one- and 
two-dimensional subsystems and their interaction are 
investigated here. It is assumed that the high-T(sub c) 
superconductivity takes place in the two-dimensional 
subsystem and the increase of the phase transition 
temperature from 60 K up to 90 K is the consequence 
of turning on the influence of one-dimensional chains. 
The interaction between the two subsystems is trans- 
ferred along the c axis by the phonons of breathing 
mode, which causes the hybridization of the electronic 
bonds between these subsystems. The experimental 
works indicate that the existence of both the chains 
Cu(1)-O and their interaction with the superconducting 
plane of Cu(2)-O modify the temperature of the transi- 
tion to the superconducting state. It is seen from the 
neutron scattering data that the rates of the interato- 
mic distance dependencies on temperature are 
changed around 140 K and 90 K. The ‘zig-zag’ order in 
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Cu(1)-O chains has been postulated but, on the other 
hand, the vibrations with a large amplitude only were 
reported. The bi-stabilized situation of the oxygen ions 
can be caused by the change of distance between 
these ions and the Ba ions. It leads to the appearance 
of a two-well potential. Its parameters depend on tem- 
perature and the dynamics of the oxygen ions’ move- 
—. They can induce the antipolar order, which can 
be, however, more or less chaotic. The investigation of 
the ferroelastic properties of Y-Ba-Cu-O samples lead 
to the conclusion that they are related to jumps of ions 
inside the given chain and not to a diffusion between 
different sites in the ab plane. Researchers deduce 
thus SD duclveeree eens Thepaaste duane 
pardon vue They can be described 
the pseudo-spin Soreahen - Pauli matrices/. The 
Spann Cane be Gedeeniid en the Ising model. The 
pseudo-spins interact with phonons and influence the 
superconductivity in the second subsystem. 
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N90-27862/3/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02) 


Sofia Univ. (Bulgaria). Dept. of Physics. 

Novel Superconducting Phases of Ti-Based Com- 
pounds. (Abstract Only). 

|. Z. Kostadinov, M. D. Mateev, M. Michov, V. 
Skumriev, and E. Tsakin. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and ications 
of High Temperature Superconductors p 113. 


Several new superconducting phases of the Tl-based 
compounds were prepared. Structural studies re- 
vealed cell lengths of 31.9 A and longer. Properties of 
Ce-containing compounds are also discussed. 
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N90-27863/1/GAR 
(Order as N90-27792/2/GAR, PC an 


Akademiya Nauk SSSR, Moscow. Fizicheskii Inst. 
Superconductivity in the Sn-Ba-Sr-Y-Cu-O System. 
K. S. Aleksandrov, B. P. Khrustalev, S. N. 
Krivomazov, M. |. Petrov, and A. D. Vasilyev. Apr 90, 
2p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 114-115. 


Since Bednorz and Muller discovered high-T(sub c) su- 
perconductivity in the La-Ba-Cu-O compound, several 
families of superconducting oxides have been synthe- 
sized. Here, researchers report the results of search 
for superconductivity in the compounds based on tin, 
pee has a lone electron pair like Bi, TI, Pb. The fol- 


wing compounds were synthesized: 
Smt BatSr1 Cus0x. $Sn1BaiCaiCu30Ox, 
Sn1BaiMg1Cu3Ox, Sn1Sr1CaiCu3Ox, 


Sn1SriMg1Cu3Ox, SniCaiMg1Cu3Ox. The _ initial 
components were oxides and carbonates of the appro- 
priate elements. Standard firing-grinding procedure 
was used. Final heating was carried out at 960 C 
during 12 hours. Then the samples were cooled inside 
the furnace. All the synthesis cycles were carried out in 
air atmosphere. Seadlashel the synthesized compounds 
only Sn1Ba1Sr1Cu3Ox showed remarkable conductiv- 
ity. Other a were ae ine ae 


possible 

Sn1BaiSr1 Gu30x was defined eae using the adleoner 
effect. At low temperature a deviation from paramag- 
netic behavior is observed. The hysteresis loops ob- 
tained at lower temperatures undoubtly testify to the 
presence of a superconductive phase in the sample. 
However, the part of the superconductive phase in the 
Sn1Ba1SriCu3Ox ceramic turned out to be small, less 
than 2 percent, which agrees with the estimation from 
magnetic data. In order to increase the content of the 
superconductive phase two-valent cations Ba, Sr were 
partially substituted by univalent (K) and three-valent 
ones (Y). 
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N90-27864/9/GAR 
(Order as N90-27792/2/GAR, PC ag 


National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD 
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Measurement of H(Sub c1) in a Single Crystal of 
YBa2Cu307 with Low Pinning. (Abstract Only). 

D. L. Kaiser, F. W. Gayle, L. J. Swartzendruber, a 

L. H. Bennett. Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 116. 


The measurement of H(sub c1) in barium yttrium 
copper oxide (BYCO) is often ambiguous because the 
presence of large pinning forces makes it difficult to 
discern exactly where the first deviation from linearity 
occurs. In addition there are complications because 
demagnetizing factors are often not well known. By uti- 
lizing a single crystal of YBCO with a nearly cubic 
shape, the uncertainty in the demagnetizing factor was 
minimized. In addition, the crystal used exhibited a very 
small amount of pinning with H applied perpendicular 
to the c axis, and a sharp break in the initial magnetiza- 
tion vs. field curve could be observed over a wide 
range of temperature. This allowed a precise determi- 
nation of H(sub c1). The measured values of H(sub c1) 
could be well described by the Abrikosov relation with 
a Ginzburg-Landau parameter which varied linearly 
with temperature. 


105,201 
N90-27865/6/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02 


) 
National Inst. of Standards and Technology (MSEL), 
Gaithersburg, MD. 
Studies of tron impurities in Y(x)Pr(1- 
x)Ba2Cu30(7-delta). (Abstract Only). 
L. J. Swartzendruber, L. H. Bennett, J. Ritter, M. 
Rubinstein, and M. Z. Harford. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 


1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 117. 


Pr is the only rare earth which, when substituted for Y 
in YBa2Cu307, significantly alters the superconduct- 
ing transition temperature T(sub c) without changing 
the crystal structure. For YxPr1-xBa2Cu307-delta with 
delta approx. equal to 0, T(sub c) is reduced rapidly as 
x is increased, reaching zero for x about 0.5. For x 
above 0.5 the compound is antiferromagnetic with a 
Neel temperature that increases with increasing x, 
rising to above room temperature for x near 1. A similar 
behavior is observed when the oxygen deficit delta is 
increased from zero to 1 with x=0. For the case of Pr 
substitution, the drop in T(sub c) is believed due to 
magnetic interactions. For the case of varying delta 
with x=0, the drop can be attributed to a combination 
of magnetic interactions, band filling, and changes in 
crystal structure. To study these effects, the Moss- 
bauer effect of 57 Fe atoms substituted for the Cu 
atoms has been observed as a function of delta, x, and 
temperature. The observed spectra are all well de- 
scribed by a two quadrupole-split pairs, a central sing- 
let, and a six-line magnetic hyperfine field pattern. For 
several Pr compositions both delta and temperature 
were varied, and the results support the hypothesis 
that a magnetic interaction exists between the Fe in 
the Cu lattice and the substitutional Pr atoms. 
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N90-27866/4/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02) 


Karachi Univ. (Pakistan). Solid State Research Lab. 
Study of the Superconducting Properties of the Bi- 
Ca-Sr-Cu-O System. (Abstract Only). 

M. H. Khan, A. A. Qidwai, S. M. Zia-ul-haq, and R. 
Binsaif. Apr 90, ip 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 118. 


High Temperature Superconductivity in the Bi-Ca-Sr- 
Cu-O System has been observed and has attracted 
considerable attention in 1988. The 80 K supercon- 
at ity phase has been identified to have a composi- 
tion of Bi2CaSr2Cu2Ox, while the 110 K phase as re- 
ported in the literature has a possible composition of 
Bi2Ca2Sr2Cu3Ox. Researchers present here a study 
of the electrical properties of bulk samples of the 
slowly cooled and rapidly quenched 2:1:2:2 system. 
The samples used in this study were prepared from 
appropriate amounts of Bi203, CuO, SrCO3, CaCO3. 
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N90-27868/0/GAR 
(Order as N90-27792/2/GAR, PC A07/MF 
A02) 
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Fujitsu Ltd., Atsugi (Japan). 

Magnetic Properties of the 110K Superconducti 
Phase in Pb-Doped Bi-Sr-Ca-Cu-O Thin Films. 

A. Tanaka, J. Crain, N. Kamehara, and K. Niwa. Apr 


90, 3p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 102-122. 


The relaxation of the remnant moment induced in a 
nearly single ‘a high T(sub c) thin film of Pd-doped 
Bi-Sr-Ca-Cu-O was_ investigated. Measurements 
reveal that the relaxation obeys a logarithmic time de- 
pendence for observation times up to 2000 seconds. 
The temperature dependence of the initial magnetiza- 
tion of the film and its decay rate are obtained. The 
initial magnetization monotonically decreases. Howev- 
er, the decay rate normalized by initial magnetization 
has a peak at approximately 14 K for an applied field of 
500 gauss. The peak shifts to lower temperature for a 
stronger magnetic field. These data are compared with 
existing data on other high T(sub c) superconducting 
materials. 


105,204 
N90-27869/8/GAR 

(Order as N90-27792/2/GAR, PC on 
International Superconductivity Technology Center, 
Tokyo (Japan). Superconductivity Research Lab. 
Comparative Si of Flux Pinning Flux Creep and 
Critical Currents Between YBaCuO Crystals with 
and Without Y2BaCuOS5 Inclusions. 
M. Murakami, S. Gotoh, H. Fujimoto, N. Koshizuka, 
and S. Tanaka. Apr 90, 1p 
In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 123. 


In the Y-Ba-Cu-O system YBa2Cu3Ox phase is pro- 
duced by the cae reaction: Y2BaCuO5 
+ liquid yields 2YB 30x. Through the control of 
processing conditions and starting compositions it be- 
comes possible to fabricate large crystals containin 
fine Y2BaCuO5(211) inclusions. Such crystals exhibit 
Jc values exceeding 10000 A/sq cm at 77 K and 1T. 
Recently, researchers developed a novel process 
which can control the volume fraction of 211 inclu- 
sions. Elimination of 211 inclusions is also possible. In 
this study, researchers prepared YBaCuO crystals with 
and without 211 inclusions using the novel process 
and compared flux pinning, flux creep and critical cur- 
rents. Magnetic field dependence of Jc for YBaCuO 
crystals with and without 211 inclusions is shown. It is 
clear that fine 211 inclusions can contribute to flux pin- 
ning. It was also found that flux creep rate could be 
reduced by increasing flux pinning force. Critical cur- 
rent density estimates based on the conventional flux 
pinning theory were in good agreement with experi- 
mental results. 


105,205 
N90-27871/4/GAR 
(Order as N90-27792/2/GAR, PC orto) 


Emcore Corp., Somerset, NJ. 

In Situ Deposition of YBCO High-T(Sub c) Super- 
conducting Thin Films by MOCVD and Pe-MOCVD. 
J. Zhao, D. W. Noh, C. Chern, Y. Q. Li, and P. Norris. 
Apr 90, 1p 

In NASA, Goddard Space Flight Center, Amsahts 
1990: Advances in Materials Science and Applications 
of High Temperature Superconductors p 126. 


Metalorganic Chemical Vapor Deposition (MOCVD) 
offers the advantages of a ig degree of composi- 
tional control, adaptability for large scale production, 
and the potential for low temperature fabrication. The 
capability of operating at high oxygen partial pressure 
is particularly suitable for in situ formation of high tem- 
perature superconducting (HTSC) films. Yttrium 
barium copper oxide (YBCO) thin films having a sharp 
zero-resistance transition with T( sub c) greater than 
90 K and Jc approx. 10 to the 4th power A on YSZ 
have been prepared, in situ, at a substrate temperature 
of about 800 C. Moreover, the ability to form oxide 
films at low a is very desirable for device 
applications of HTSC materials. Such a process wouid 
permit the deposition of high quality HTSC films with a 
smooth surface on a variety of substrates. Highly c- 
axis oriented, dense, scratch resistant, superconduct- 
ing YBCO thin films with mirror-like surfaces have been 
prepares. in situ, at a reduced substrate temperature 
as low as 570 C by a remote microwave-plasma en- 
hanced metalorganic chemical vapor deposition (PE- 


MOCVD) process. Nitrous oxide was used as a reac- 
tant gas to generate active oxidizing species. This 
process, for the first time, allows the formation of 
YBCO thin films with the orthorhombic superconduct- 
ing phase in the as-deposited state. The as-deposited 
films grown by PE-MOCVD show attainment of zero 
resistance at 72 K with a transition width of about 5 K. 
MOCVD was carried out in a commercial production 
scale reactor with the capability of uniform deposition 
over 100 sq cm per _ run. Preliminary results indi- 
cate that PE-MOCVD is a very attractive thin film depo- 
sition process for superconducting device technology. 
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N90-28427/4/GAR PC A06/MF A01 
= Univ. Berlin (Germany, F.R.). Fachbereich 

sik. 

Photoellekt ktroskopie an Grenzflaechen 
von Halbleitern MIT Seltenerd- und Alkalimetalien 
(Photoelectron Spectroscopy at Limit Surfaces of 
Semiconductors with Rare Earth and Alkali 


Ph.D. Thesis. 
M. Prietsch. 1987, 112p ETN-90-97322 
Text in German. 





The photoelectron spectroscopy allows informations 
about reaction and diffusion processes or the highness 
of the Schottky barrier to be obtained. Its high sensitivi- 
ty is particularly fitted to the examination of phenom- 
ena by thin films of metal atoms. The defect model of 
Bardeen was used to obtain the positions of the Fermi 
energy. Examinations of the surfaces were made in 
ultra high vacuum. A cylindrical minor analyzer and a 
hemispheric analyzer were used. The materials stud- 
ied were Tm/GaAs,Yb/GaAs, Tm/Si and Yb/Si. It is 
shown that rare Earth/semiconductor boundary sur- 
faces have a high reactivity at room temperature. 
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PB91-107557/GAR PC A03/MF A03 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Applied and Computational Mathe- 
matics Div. 

Micr: netic Calculations of 180 deg Surface 
Domain Wall Magnetization Profiles with Compari- 
son to Measurements. 

J. L. Blue, and M. R. Scheinfein. Sep 90, 12p 
NISTIR-4427 


The authors compare measurements of magnetization 
profiles across 180 deg surface domain walls in a 
permalloy ferromagnet with calculations from micro- 
magnetic models. The models were solved both by re- 
laxation and by a time-evolution calculation. The 
measurements were made using scanning electron mi- 
croscopy with polarization analysis (SEMPA). The au- 
thors obtain good agreement without postulating any 
surface anisotropy effect. This is the first successful 
comparison between experiment and a time-evolution 
calculation. 
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PB91-112045 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Gas and Particulate Science Div. 
Factors That Affect Reproducibility in SIMS Analy- 
sis of Semiconductors. 

Final rept. 

P. H. Chi, and D. S. Simons. 1990, 4p 

Pub. in Proceedings of Secondary lon Mass Spectrom- 
etry Conference (SIMS VII), Monterey, CA., September 
3-8, 1989, p127-130 1990. 


The relative sensitivity factor (RSF), a parameter used 
to determine the concentration of dopants and impuri- 
ties in semiconductors, can cha ignificantly for re- 
peated measurements of a single reference sample, 
alt lh the instrument operating conditions are ap- 
parently kept uncha . This spread in RSF values 
can result in a rather large imprecision for concentra- 
tion determinations in unknown samples. The authors 
have made a systematic investigation of several fac- 
tors that may affect the reproducibility of RSF meas- 
urements: sample holder factors (flatness of mask, 
type of window, crater position), spectrometer factors 
mie ad band pass, peak shape), and element ana- 
lyzed. 
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PB91-112136 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 





orm 14 49°99 65 or ee oe —<e = a 


X-ray Photoelectron and “5 Electron Forward 
Scatteri lor 


ing: A New Tool f face Crystallogra- 
y- 
inal rept. 
W. F. Egelhoff. 1990, 23p 
Pub. in Critical ical Reviews in Solid State and Materials 


Sciences 16, p213-235 1990. 


A critical review is given of a new technique, devel- 
oped Gulag he past several years, for surface crystal- 
lography. technique is based on the observation 
that X-ray photoelectrons and A electrons with ki- 
netic energies of a few hundred electron volts and 
above exhibit enhanced intensities along internuclear 
axes, or bond directions, connecting the emitting atom 
with its nearest and next-nearest neighbor atoms. This 
effect is an excellent diagnostic of whether or not an 
atom is in the top layer, and if not, it is an excellent 
diagnostic of the local structural environment around 
the emitting atom. As a new probe of short-range 
order, this technique finds important applications in 
areas such as the orientation of adsorbed molecules, 
epitaxial growth hology, surface segregation, in- 
terdiffusion at interfaces, core-level binding-energy 
shifts, and electron escape depths. 
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PBS1-112144 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Surface Science Div. 

X-ray Photoelectron and Auger Electron Forward- 
ae Studies of Lattice Expansions and Con- 
tractions in Epitaxial Films. 

Final rept. 

W. F. Egelhoff, |. Jacob, J. M. Rudd, J. F. Cochran, 
and B. Heinrich. 1990, ~ a 

Pub. in Jnl. of Vacuum Science and Technology A 8, 
n3 p1582-1586 May/Jun 90. 


X-ray photoelectrons and Auger electrons emitted by 
atoms in a lattice undergo forward scattering by h- 
boring atoms during their propagation through the lat- 
tice. This forward scattering produces enhancements 
in the emission intensity along nearest-neighbor direc- 
tions. In the present work, the directions of these en- 
hancements are used to infer lattice expansions and 
contractions in epitaxial films. Epitaxial films of Mn 
grown on Cu(100) expand outwards and on Ag(100) 
contract inwards, as compared to a simple extension 
of the face-centered-cubic substrate lattice. Thus, in 
both cases, the Mn lattice is body-centered-tetragonal. 


105,211 
PB91-112177 Not available NTIS 
National Inst. of Standards and Technology (NML), 


Gaithersburg, MD. Electron and Optical Physics Div. 
Surface, Interface, and Thin-Film Magnetism. 
Final rept. 


L. M. Falicov, D. T. Pierce, S. D. Bader, R. Gronsky, 
and K. B. Hathaway. 1990, 42p 

Pub. in Jnl. of Materials Research 5, n6 p1299-1340 
Jun 90. 


A comprehensive review and state of the art in the field 
of surface, interface, and thin-film magnetism is pre- 
sented. New growth techniques which produce atomi- 
cally engineered novel materials, special characteriza- 
tion techniques to measure magnetic properties of 
low-dimensional systems, and computational ad- 
vances which allow large complex calculations have 
together stimulated the current activity in this field and 
opened new opportunities for research. The current 
status and issues in the area of material growth tech- 
niques and physical properties, characterization meth- 
ods, and theoretical methods and ideas are reviewed. 
A fundamental understanding of surface, interface, 
and thin-film magnetism is of importance to many ap- 
plications in magnetics technology, which is also sur- 
veyed. Questions of fundamental and technological in- 
terest that offer opportunities for exciting future re- 
search are identified. 
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PB91-112284 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Surface Science Div. 


Large lace Anisotropies in Ultrathin Films of 
bec and fcc Fe(001). 
Final rept. 


B. Heinrich, D. A. Steigerwald, K. B. Urquhart, S. T. 
Purcell, and W. F. Egelhoff. 1988, 

Pub. in Jnl. of Applied Physics 63, n8 p3863-3868 
1988. 


Large uniaxial anisotropies associated with interfaces 
are observed for ultrathin films (3-28 ML) of bec 


Fe(001) grown epitaxially on Ag(001) single crystal 
substrates and for epitaxial sandwiches of fcc Fe(001) 
grown with 3 layers of Fe using Cu as substrate and 
coverlayers. Adequate treatment of spin-orbit coupling 
in magnetic theories remains a challenge. Compari- 
sons of ultrathin films of bcc Fe(001) on Ag(001) with 
differing coverlayers of Ag or Au show subtle differ- 
ences in magnetic behavior as studied by ferromag- 
netic resonance (FMR) and Brillouin light scattering 
(BLS). Comparison of the properties of films grown on 
perfect iron whisker surfaces with results for mosaic 
single crystal substrates show that, while the former 
are much to be preferred for growth studies, the latter 
are really adequate for magnetic studies. 


Structural Mechanics 
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PC A02/MF A01 


D. O. Smallwood. 1990, 10p SAND-90-1583C, 
CONF-9010172-1 

Contract ACO04-76DP00789 

Shock and vibration symposium (61st), Pasadena, CA 
(USA), 16-18 Oct 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A method is presented for determining the force spec- 
tral density function for a vibration test where a combi- 
nation of force and acceleration is used for control. 
First the acceleration spectral density is established 
based on an envelope of the interface motion between 
the test item and the mounting structure (the base) in 
the use (field) environment. The driving point acceler- 
ance (acceleration/force) of the test item is measured 
at the mounting interface. The force required to drive 
the test item in an acceleration controlled test is then 
estimated. A force spectral density is then established 
—_ the estimated motion controlled force, and a de- 
rived force reduction factor. An extremal control vibra- 
tion test is then performed based on which parameter 
(input force or input acceleration) reaches based on 
which parameter (input force or input acceleration) 
reaches its envelope first. 7 refs., 7 figs., 2 tabs. 
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DE90016212/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Design of a triaxial residual stress measurement 
system using high energy x-ray diffraction. Final 


Progress rept. 

J. F. Shackelford, B. D. Brown, and J. S. Park. 1989, 
7p UCRL-CR-104574 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


Previous design studies in developing concepts for re- 
sidual stress measurement in engineering materials 
have been extended. A pre-prototype energy disper- 
sive x-ray diffraction (EDXRD) system has been fabri- 
cated. A 300 kV radiography source is used in conjunc- 
tion with an intrinsic germanium detector and a Macll/ 
LabVIEW data acquisition system. Specimens up to 
25mm equivalent steel thickness (and one meter gross 
dimensions) can now be evaluated. The pre-prototype 
system serves as the hard x-ray, bulk stress measure- 
ment component of the previously reported hybrid 
stress measuring system (which would include a tradi- 
tional multi-angle surface measurement system using 
soft x-rays). In addition, a detailed study of residual 
stress analytical equations has been completed and 
applied to various metallic and ceramic materials. 
During the grant period, related studies were complet- 
ed on stress measurement using synchrotron radiation 
and on a critical review of the residual stress literature. 
6 refs., 3 figs. 
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N90-25373/3/GAR 
Aerospace Corp., El Segundo, CA. 
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High-T 
tigh-Temparsnne, Groep under 0. Nenuniionn 


L. A. Feldman, and T. B. Bahder. 15 May 89, 12p 
ATR-88(3728-02)-1 

Contract F04701-85-C-0086 

Prepared for Onr, Arlington, VA. 


The dimensional stability of a material often plays an 
important role in the use of that material at ‘ehh 
perature, particularly in structural applications. de- 
termination of creep behavior at high temperature is 
frequently complicated by a nonu temperature 
distribution. In order to approximate the ideal situation 
of a uniform t i ion, various schemes 
are used, such as r ing the cross section within the 
hot zone to restrict the highest stress to a suitably 
small region. However, in many practical situations, as 
= as in experiments pears 8 the measurement 
of creep in composites, material is inevi jected 
to a nonuniform t ture distribution bution” The total 


of temperatures. 
An example is analyzed of creep in a material under a 
nonuniform temperature distribution, and simple but 
realistic ions are used for that distribution and 
ae creep properties as a function of tem- 
perature. 


105,216 
N90-26354/2/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Beams and Plates for 


Interim Semiannual Report, 17 Jan. - 16 Jul. 1990. 
D. H. Hodges, A. R. Atilgan, and B. W. Lee. 1990, 
30p NAS 1.26:186459, NASA-CR-186459 

Contract NAG1-1094 

Sponsored in part by Army Aerostructures Directorate, 
Hampton, VA. 


@ analysis of cor e d plates. 

modeling approach is intended to be applicable to 
both static and dynamic analysis of generally aniso- 
tropic, nonhomogeneous beams and plates. Develop- 
ment of a theory for analysis of the local deformation 
of plates was the major focus. work was per- 
formed on global deformation of beams. Because of 
the strong parallel between beams and plates, the two 
were treated together as thin bodies, especially in 
cases where it will clarify the meaning of certain termi- 
nology and the motivation behind certain mathematical 
operations. 


105,217 
N90-26363/3/GAR PC A13/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. ley Research Center. 

Effects the Static and Dynamic Re- 
sponse of Graphite-Epoxy Beam-Columns. 
Ph.D. Thesis. 
K. E. Jackson. Jul 90, 279p NAS 1.15:102697, 
AVSCOM-TR-90-B-006, NASA-TM-102697 


Scale model technology represents one method of in- 
vestigating the behavior of advanced, weight-efficient 
composite structures under a variety of loading condi- 
tions. It is necessary, however, to understand the limi- 
tations involved in testing scale model structures 
before the technique can be fully utilized. These limita- 
tions, or scaling effects, are characterized. in the large 
deflection response and failure of composite beams. 
Scale model beams were loaded with an eccentric 
axial compressive load designed to produce large 
bending deflections and global failure. A dimensional 
analysis was performed on the composite beam- 
column loading configuration to determine a model law 
governing the system response. An experimental pro- 
gram was developed to validate the model law under 
both static and dynamic loading conditions. Laminate 
stacking sequences including unidirectional, angle ply, 
cross ply, and quasi-isotropic were tested to examine a 
diversity of composite response and failure modes. 
The model beams were loaded under scaled test con- 
ditions until catastrophic failure. A large deflection 
beam solution was developed to compare with the 
static experimental results and to analyze beam fail- 
ure. Also, the finite element code DYCAST (DYnamic 
Crash Analysis of STructure) was used to model both 
the static and impulsive beam response. Static test re- 
sults indicate that the unidirectional and cross ply 
beam responses scale as predicted by the model law, 
even under severe deformations. In general, failure 
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modes were consistent between scale models within a 
laminate family; however, a significant scale effect was 
observed in strength. The scale effect in strength 
which was evident in the static tests was also ob- 
served in the dynamic tests. Scaling of load and strain 
time histories between the scale model beams and the 
butineoe was excellent for the unidirectional beams, 
inconsistent results were obtained for the angle 
cross ply, and quasi-isotropic beams. Results 
oer that valuable donation can be obtained from 
testing on scale model composite structures, especial- 
ly in linear elastic response region. However, due 
to scaling effects in the strength behavior of composite 
laminates, caution must be used in extrapolating data 
taken from a scale model test when that test involves 
failure of the structure. 
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N90-26512/5/GAR PC A02/MF A01 
Toledo Univ., OH. 

ponte ay a ‘Project ou ter Structural 


Neal Report 10 Feu mary. 

Pinal Tech Technical roe ie 108" ea~4 1989. 
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The intent of the proposed effort is the examination of 
- impact of the elements of parallel architectures on 

the performance realized in a parallel computation. To 
this end, three major projects are developed: a lan- 
guage for the expression of a be level parallelism, a 
statistical technique for the synthesis of multicomputer 
interconnection networks based upon performance 
prediction, and a queueing model for the analysis of 
shared memory hierarchies. 
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Techniques are discussed for the implementation and 
improvement of vectorization and concurrency in non- 
linear explicit structural finite element codes. In explicit 
integration methods, the computation of the element 
internal force vector consumes the bulk of the comput- 
er time. The + ee can be efficiently vectorized by 
subdividing the elements into blocks and executing all 
computations in vector mode. The structuring of ele- 
ments into blocks also provides a convenient way to 
implement concurrency by creating tasks which can be 
assigned to available processors for evaluation. The 
were implemented in a 3-D nonlinear pro- 

gram with one-point quadrature shell elements. 
currency and vectorization were first implemented in a 
single time step version of the program. Techniques 
were developed to minimize processor idle time and to 
select the optimal vector length. A comparison of run 
times between the program executed in scalar, serial 
mode and the fully vectorized code executed concur- 
oye eight processors shows oa ups of over 
jugate gra dient methods for solvii ing nonlinear 
Seudlone are also readily adapted to a paral- 
environment. A new technique for improving con- 
vergence properties of conjugate gradients in nonlin- 
ear problems is developed in conjunction with other 
techniques such as dia scaling. A significant re- 
duction in the number of iterations required for conver- 
gence is shown for a statically loaded rigid bar sus- 

pended by three equally spaced springs. 
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G. A. Thurston. Nov 89, 21p NAS 1. reoee4e, L- 
16573, NASA-TP-2943 


Plates can have more than one buckled solution for a 
fixed set of boundary conditions. The theory for the 
identification and the computation of multiple solutions 
in buckled plates is examined. The theory predicts 
modal interaction (which is also called change in 
buckle pattern or secondary buckling) in experiments 
on Certain plates with multiple theoretical solutions. A 
set of coordinate functions is defined for Galerkin’s 
method so that the von Karman plate equations are 
reduced to a coupled set of cubic equations in general- 
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ized coordinates that are uncoupled in the linear terms. 
An iterative procedure for solving modal interaction 
problems is suggested based on this cubic form. 
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Presented at the 3rd Asce/Asme Joint Mechanics 

Conference, San Diego, CA, 9-12 Jul. 1989. 


Buckling and postbuckling results for aluminum plates 
loaded in compression are presented. The buckling re- 
sults were plotted to show the effects of thickness on 
the stress coefficient. Buckling results are given for 
various length-to-width ratios. Postbuckling results for 
plates with transverse shearing flexibility are com- 
pared to results from classical theory for various width- 
to-thickness ratios. The plates are considered to be 
long with side edges simply supported, with edges free 
of stress and the plates are subjected to longitudinal 
compressive displacement. Characteristic curves indi- 
pomp A the average longitudinal direct stress resultant 
as a function of the applied displacements are calcu- 
lated based on four different theories: Classical von 
Karman, first-order shear deformation, higher-order 
shear deformation, and three-dimensional flexibility. 
Present results indicate that the three-dimensional 
flexibility theory gives the lowest and therefore, most 
accurate results. The higher-order shear deformation 
theory has fewer unknowns than the three-dimension- 
al flexibility but is not as accurate. The figures present- 
ed show that small differences occur in the maximum 
stress resultants and the transverse displacements 
= when the effects of transverse shear are in- 
cluded. 
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Order Estimators. 
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An approach for the robust eigensystem assignment of 
flexible structures using full state or output feedback is 
developed. Using the second-order dynamic equa- 
tions, the approach can assign the eigenvalues of the 
system via velocity and displacement feedbacks, or 
acceleration and velocity feedbacks. The eigenvalues 
po nvectors of the system are assigned, via the 
nd-order eigenvalue problem for the structural 
system, in two steps. First, an orthonormal basis span- 
ning the attainable closed-loop eigenvector space cor- 
responding to each desired closed-loop eigenvalue is 
generated using the Singular Value or QR decomposi- 
tions. Second, a sequential procedure is used to 
choose a set of closed-loop eigenvectors that are as 
close as possible to the column space of a well-condi- 
tioned target matrix. Among the possible choices of 
the target matrix, the closest unitary matrix to the 
open-loop eigenvector matrix appears to be a suitable 
choice. A numerical example is given to illustrate the 
proposed algorithm. 
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Stvibre Vibrational jodels of Structures). - 
Final a 

and R. Oha’ 


ONERAHT-0/3510-RY-060- R, 
Contract DRET-88-34-001 
Text in French. 


A method for representing a repetitive structure by an 
equivalent Timoshenko beam is discussed. The 
method consists of the description of the potential and 
kinetic energy of an elemen cell as a function of 
the beam deformation modes. The matrices of rigidity 
and mass of the beam macro-element equivalent to an 
elementary mesh are deduced. Two procedures, either 
taking into account or not, the Kirschoff hypothesis, 
are discussed. The reults of the eigenstates obtained 


ayon. Mar 89, 49p 
N-90-97490 


with the finite element method, applied to a system 
with 3 to 9 meshes, are compared with those obtained 
with the equivalent beam method. 
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9g gen von Faltwerken mit elasto- 
plastischen Deformationen. (Mass of load calcula- 
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K.H. Lambertz. Oct 89, 138p 
In German. Forschungs- und Seminarberichte aus 
oe der Mechanik der Universitaet Hannover, 
no. . 


In the course of this paper, methods for calculating the 
mass of load on folding structures are described. On 
the basis of a completely geometrically non-linear fold- 
ing structure or shell theory and the projection method 
for integration of the elastoplastic material law, various 
stages of approximation for the finite element formula- 
tion are given and engineering models with easily ana- 
lyzable formulae for a selected class of objects are ex- 
amined. On all the structures examined, the finite ele- 
ment grid had to be adapted to suit the peculiarities of 
the wing structure. This adaptive grid refinement by 
various criteria allowed the number of elements to be 
limited. The refinement criteria were fault indicators 
from stress jumps as a-posteriori criteria for the beam 
under individual load, and compliance with certain ele- 
ment side conditions for the frame or adaptation to the 
circle geometry for carriers with openings as a-priori 
criteria. As the mass of load studies carried out have 
shown, a reliable result for the mass of load in the nu- 
merical process nds on the examination of a 
series of element grids, if possible adaptively refined, 
until two successive refinement stages produce results 
which deviate from each other to an insignificant 
extent only. (orig./RHM). (TIB: RN 2767(1989,2).) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081991.) 
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We measure the differential jet multiplicity distribution 
in e(sup (plus))e(sup (minus)) annihilation with the 
Mark 2 detector. This distribution is compared with the 
second order QCD prediction and (alpha)(sub s) is de- 
termined to be 0.123 (plus minus) 0.009 (pilus minus) 
0.005 at (radical)s (approximately) M(sub Z) (at SLC) 
and 0.149 (plus minus) 0.002 (plus minus) 0.007 at 
(radicals = 29 GeV (at PEP). The running of 
(alpha)(sub s) between these two center of mass ener- 
- is consistent with the QCD prediction. The Q(sup 

) dependence of the (Lambda)(sub (ovr MS)) determi- 
nation is also discussed. 21 refs., 3 figs. (ERA citation 
15:040062) 
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the purpose of this interim report is to present a short, 
and, it is to be hoped, intelligible magnet aperture/field 








quality criterion. The first part is on the conceptual as 
opposed to the numerical content of the criterion. In 
pesgerernes we comment on the values that may 
to the various “blanks” in the criterion. 
The toe two-part division is made to indicate the distinction 
between the main issues. Does the criterion reflect an 
appropriate distillation of the host of accelerator a oe 
ics considerations that are related to aperture and 
quality. Do the numerical values ited in = 
second part represent reasonable starting values for a 
decision that this aperture/field cri- 
pposed to assist relates to the magnets in 
the long bending arcs. The dynamical questions that 
are of immediate concern center around the tolerable 
multipole content of the main superconducting mag- 
nets. The criterion has been formulated in this context. 
(ERA citation 15:041377) 
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The conference whose proceedings you are reading 
was envisioned as the second in a series, the first 
been held in San Diego in January 1988. The 
intonded participants were foe le who are ac- 
pag Reig ek in writing and applying computer codes 
solution of problems relate to the design and 
osama of linear accelerators. The first confer- 
ence reviewed many of the codes both extant and 
under development. This second conference provided 
an opportunity to update the status of those codes, 
and to provide a forum in which emerging new 3D 
codes could be described and discussed. The after- 
noon poster session on the second day of the confer- 
ence provided an opportunity for extended discussion. 
All in all, this conference was felt to be quite a useful 
interchange of ideas and developments in the field of 
3D calculations, parallel computation, higher-order 
optics calculations, and code documentation and 
maintenance for the linear accelerator community. A 
third conference is planned. 
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An experiment is proposed to search concurrently for 
(nu)(sub (mu)) (yields) (nu)(sub e) and (bar (nu))(sub 
(mu)) oped: pow! (nu)(sub e) oscillations with high 
sensitivity at LAMPF. The detector consists of a tank 
with 200 tons ‘at dilute liquid scintillator with 850 10-in. 
photomultiplier tubes mounted on the inside tank cov- 
ering 28% of the surface. Both Cerenkov light and 
scintillation light will be detected. The tank will reside 
inside the existing E645 veto shield and the experi- 
ment will make use of the present A6 beam-stop neu- 
trino source. After two years of data collection, 90% 
confidence level limits on (bar (nu)(sub mu))((nu)(sub 
(mu))) (yields) (bar (nu))(sub e)((nu)(sub e)) mixing 
strengths of 2.7(2.7) (times) 10(sup (minus)4) can be 
—_ for all (Delta)m(sup 2) > 1 — 2). Similar- 
maxi mixing 90% C.L. limits on 
Seltalm(sup 2) are 1.7(4.0) (times) 10(sup (minus)2). 

is experiment will, therefore, provide the world’s 
best terrestrial limits on aes soap (nu) eee (nu(eub 
€)) oscillations. Other physics to be obtained includes 
measurements of the charged cutant reactions 
(nu)(sub e)C (yields) e(sup (minus))N and (nu)(sub 
(mu))C (yields) (mu)(sup (minus))N, of the inelastic 
neutral current reaction (nu)C (yields) (nu)C* (15.11- 
MeV (gamma)), and a search for the rare decays 


(pi)(sup 0) amen (nu)(bar (nu)) and (eta) (yields) 
(nu)(bar (nu)) 
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This report describes a statistical model for field ampli- 
tudes within a mode-stirred chamber. The parameters 
of the probability density function for field amplitudes 
are estimated by means of maximum likelihood. The 
oman these parameters is specified as a func- 
tion of amount of data used. An experimental in- 
vestigation of the possibility of using an existing elec- 
tr shield room as a mode-stirred chamber is 
descril The physical alterations of the chamber 
and the instrumentation are summarized. tions 
of the tests results are reported. The tests were con- 
ducted to determine: the unloaded and loaded Q of the 
chamber, descriptive statistics of the electromagnetic 
fields, correlation distances of the fields in frequency, 
tuner angle, and spatial position, and the possibility of 
using frequency stirring as an alternative to mechani- 
cal stirring. 10 refs., 20 figs., 10 tabs. 
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This report describes the major hardware and software 
cuspeneree of the HERMES Ili Control and Monitor 
_. at the Simulation Techno Laborat 
(STL) at Sandia National Laboratories. The HERME: 

Il! Control and Monitor System is a computer con- 
trolled system that controls and monitors the chargi 
arming, and firing of the HERMES lil accelerator. 
documentation is intended to be a general introduction 
to the system for engineers and technicians involved in 
the maintenance and modification of the system. It 
may also be useful to persons interested in designing 
and constructing a similar control system. This report 
collects many of the documents produced throughout 
the project and directs the reader toward other docu- 
ments written for this project. 
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The decays of the Z(sup 0) boson to quarks and sub- 
sequently to hadrons were first directly observed in 
1989 with the Mark II detector. This report studies the 
general properties of the hadronic events in the initial 
data sample recorded at center-of-mass energies near 
the Z(sup 0) resonance (91.2 GeV). The preliminary 
chapters introduce the theoretical framework and the 
apparatus. A brief review is given of some features of 
Quantum Chromodynamics (QCD) that are relevant to 
the study. Two QCD-based models that are used to 
help correct the data distributions for detector effects 
and also for comparisons with the corrected distribu- 
tions are described. For each of the detector systems 
used in the analysis, the design, operation and a. 
formance is discussed. The next chapter describes the 
event selection which is designed to provide a sample 
of well-measured hadronic events. The following three 
chapters contain the measured data distributions. The 
QCD-based models with parameters tuned at E(sub 
cm) = 29 GeV describe the 91 GeV data distributions 
well. Each of these chapters also shows the variation 
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of the observables as the center-of-mass energy 
changes. 43 figs., 12 tabs. 
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Searches for the decay of Z bosons into pairs of new 
a eee ce ne ane 

Z decays are presented. The Z bosons were 
produced in electon-positron annihilations at the SLAC 
Linear Collider operating in Ae center-of-mass energy 


po tc ag ae Standard Model pro- 
no prediction for fermion masses and does not 
cuneate tions of fermions. The existence 


and masses of these new particles may provide valua- 
pee regener yar ag wl age het 
mion masses, and physics Standard 
Model. "Foselle caurches tar Urasaiead dheme 
tial fourth generation charge--1/3(b(prime)) quarks are 
made considering a variety of possible standard and 
non-standard decay modes. In addition, searches for 
sequential fourth generation massive neutrinos 
(nu)(sub 4) and their charged lepton partners L(sup 
(minus)) are pursued. The eatin A 4) may be stable or 
decay through mixing to the lighter | 
data sample is examined for new particle topologies of 
events with high-momentum isolated tracks, o 
energy isolated photons, spherical event shapes, and 
detached vertices. No evidence is observed for the 
production of new quarks and leptons. 95% confi- 
dence lower mass limits of 40.7 GeV/c(sup 2) for the 
top quark and 42.0 GeV/c(sup 2) for the b(prime)- 
quark mass are obtained regardless of the branching 
fractions to the considered decay modes. A significant 
range of mixing matrix elements Mf (nu)(sub 4) to other 
ation neutrinos for a (nu)(sub 4) mass from 1 
\V/c(sup 2) to 43 GeV/c(sup 2) is excluded at 95% 
level. Measurements of the upper limit of 
the invisible width of the Z exclude additional values of 
the (nu)(sub 4) mass and mixing matrix elements, and 
also permit the exclusion of a region in the L(sup 
(minus)) mass versus (nu)(sub 4) mass plane. 
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The purpose of this paper is to describe the electronic 
modules designed to process the E687 hadron calori- 
meter’s 552 readout channels and generate a trigger 
signal based upon the total momentum and the total 
transverse momentum of the detected hadrons. 
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The possibility exists to obtain a higher ‘Hc(sub 2)’ 

upper critical field in the NbTi system which is normally 
limited by a spin-orbit coupling term. The introduction 
of scattering reduces this coupling. The spin-orbit scat- 
tering rate is proportional to Z(sup 4) and therefore 
leads logically to the introduction of a high atomic 
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number element which is more or ae similar with re- 
spect to all of the other , Tc. Previous 
studies have shown Tantalum to —y an excellent 
choice. The present work represents an attempt to 
obtain a high current density, high field ternary magnet 
conductor “ (10T, 2K, (rho)eff = 10(sup (minus)12) 


(Omega)-cm)) > 2000A/mm(sup 2). This goal was 
met, but the cokducior was Clearly not optimized. 
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We estimate some parameters pertaining to the transi- 
tion crossing of the Main Injector. These include the 
nonadiabatic time, bunch length and bunch height at 
transition, the microwave growth across transition 
driven by a longitudinal impedance, and the param- 
eters that govern the Umstaetter’s and the Johnsen’s 
effects. 9 refs., 1 tab. 
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Advancing into the prototype production stage of the 
SSC dipole magnets has introduced the need for a reli- 
able, readily available, accurate alignment measuring 
system which gives results in real time. Components 
and subassemblies such as the cold mass and 
vacuum vessel are being measured for various geo- 
metric conditions such as straightness and twist. Vari- 
ations from nominal dimensions are also being record- 
ed so they can be compensated for during the final 
assembly process. Precision laser alignment takes 
specific advantages of the greatest accuracy. When 
combined with an optically produced perpendicular 
plane, this results in a system of geometric references 
of unparalleled accuracy. This paper describes the 
geometric requirements for SSC dipole magnet com- 
ponents, sub and final assemblies as well as the use of 
laser technology for surveying as part of the assembly 
process. (ERA citation 15:045118) 
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This report is an addendum to MLM-3321, Algorithms 
and Fortran Programs to Calculate Quantum Collision 
Integrals for Realistic Intermolecular Potentials, by Wil- 
liam L. Taylor. The programs presented in MLM-3321 
were written for the Mod-Comp computer that is now 
essentially obsolete; in this report, those programs 
have been revised for the IBM 3090, a much faster and 
larger machine. Several procedures were used by 
Taylor to minimize program run times, and most of the 
calculation was limited to single precision. When using 
the IBM 3090, the importance of time saving and con- 
servation of storage locations is far less and this has 
allowed improvements to be made in the accuracy of 
the calculations. 
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Following the “First International Conference on Ra- 
dioactive Nuclear Beams” in Berkeley, a workshop 
was held on October 19, 1989 at the Lawrence Berke- 
ley Laboratory to discuss plans for a National High In- 
tensity Radioactive Nuclear Beam (RNB) Facility. The 
purpose of the workshop was -- after having discussed 
during the conference the physics question that can be 
addressed with RNBs -- to evaluate more concretely 
the possibilities for actually constructing such a facility 
in this country. It is becoming increasingly apparent 
that facility producing beams of radioactive nuclei with 
extreme neutron-to-proton ratios is of high scientific in- 
terest and technically feasible. It would allow the study 
of nuclear structure and astrophysical reactions very 
far from the line of stable nuclei, and could provide 
new ibilities of reaching the long-sought island of 
stability of superheavy nuclei. Such facilities are under 
advanced consideration in Japan and at CERN in 
Europe. This paper contains a slightly edited transcript 
of the tape recording that was made of the workshop. 
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This is a reference manual for the arbitrary order parti- 
cle optics and beam dynamics code COSY INFINITY. 
It is current as of June 28, 1990. COSY INFINITY is a 
code to study and design particle optical systems, in- 
cluding beamlines, spectrometers, and particle accel- 
erators. At its core it is using differential algebraic (DA) 
methods, which allow a very systematic and simple 
calculation of high order effects. At the same time, it 
allows the computation of dependences on system pa- 
rameters, which is often interesting in its own right and 
can also be used for fitting. COSY INFINITY has a full 
structured object oriented language environment. This 
provides a simple interface for the casual user. At the 
same time, it offers the demanding user a very flexible 
and powerful tool for the study and design of systems, 
and more oe the utilization of DA methods. The 
power and generality of the environment is perhaps 
best demonstrated by the fact that the physics rou- 
tines of COSY INFINITY are written in its own input 
language and are very compact. The approach also 
considerably facilitates the implementation of new fea- 
tures because they are incorporated with the same 
commands that are used for design and study. 26 refs. 
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This report discusses the following topics: Transverse 
Emittance Studies on MBE-4; MBE-4 Simulations; 
Beam Centroid Motion and Misalignments in MBE-4; 
Survey and Alignment of MBE-4; Energy Analysis of 
the 5mA MBE-4 Beam; An Improved 10 mA lon Source 
for MBE-4; Emittance Degradation via a Wire Grid; lon 
Source Development; 2 MV Injector; Electrostatic 
Quadrupole Prototype Development Activity; Magnetic 
Induction Core Studies; A Preliminary Consideration of 
Beam Splitting in Momentum Space; and Status of the 
Optimization le HILDA. 


105,241 

DE90015660/GAR PC A03/MF A01 
= Univ. at Urbana-Champaign. Fusion Studies 
a of advanced fuel fu 


fusion. 
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The status and issues related to the development of 
advanced fuel fusion are discussed. D-(sup 3)He is a 
key advanced fuel since it has the potential of igniting 
in a variety of confinement concepts. However, to 
obtain a plentiful source of (sup 3)He, either lunar 
mining or breeding becomes necessary. Highly non- 
Maxwellian plasmas, such as might occur in beam- 
beam fusion concepts, are necessary to address fuels 
like p-(sup 11)B which have the added advantages of a 
more aneutronic character and plentiful fuel supply. 
Such plasmas appear very difficult to achieve but sev- 
eral possible approaches such as electrostatic con- 
finement are noted. 52 refs., 13 figs, 5 tabs. 
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This paper discusses an analysis and simulation algo- 
rithm for energy discharge systems consisting of a 
pulse forming network and a transmission line. The 
network formulation is represented in the state space 
form, and the analysis is based on the network eigen- 
system. The e Be ttn preens is commonly used in the 
analysis of feedback control systems and electronic 
circuits. In an et discharge network, the time re- 
sponse is governed by the system eigenvalues, their 
weights, and the initial states of the energy storage 
elements. Therefore, the eigen-system analysis can be 
applied to simulate the system time response. This 
method differs from the time difference equation step- 
iterative simulation in the following aspects. The accu- 
racy of the simulation mainly relies on the eigen- 
system parameter evaluation. There is no cumulative 
time step iteration error. The simulation of the network 
response can be calculated from any moment of time, 
rather than from the initial time only. Since the method 
also provides information of the network characteris- 
tics, a model reduction can be readily obtained. The 
gga used in this paper can be easily realized by 
commercially available MATRIX(sub x) or 
ATLAB programs. The user code program is reason- 
ably simple and short. Some simulation examples will 
be presented. 8 refs., 7 figs. 
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Measurements and analysis of cross sections for neu- 
tron-induced reactions of interest to the fusion energy 
program have been carried out. These include neutron 
elastic and inelastic cross sections for (sup 2)H, (sup 
10)B and (sup 13)C as well as cross sections for (sup 
54)Fe and (sup 56)Fe (n,z) reactions. Most of these 
data have been analyzed using either R-matrix studies 
or Hauser-Feshbach calculations. Details of these 
measurements and analyses are given. Level density 
measurements and low energy optical model studies 
for protons have been completed to improve our un- 
derstanding of (n,z) reactions. Total cross section 








Ter we SS 


eee ~~ Te ae 


ax Or Me AW 








measurements have also been analyzed to obtain opti- 
cal model information. Improvements to the facilities at 
this laboratory are also described. Modifications to the 
shell model code have enabled further progress to be 
made in studies of nuclear structure and reaction 
mechanisms. A description of the code and summary 
of the structure and level density calculations now in 
progress are given. 
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J. S. Wu, C. Bottcher, M. R. Strayer, D. J. Ernst, and 
A. K. Kerman. 1990, 16p CONF-9005233-3 
Contracts AC05-840R21400, ACO2-76ER03069 
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The production of charged vector boson pairs from the 
coherent rag ey on moe field of colliding nuclei is cal- 
culated within the framework of a classical field ap- 
proximation. The approximation is derrived for both 
lepton and boson pairs in terms of two-photon Feyn- 
man diagrams. 17 refs., 4 figs. 
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This report discusses papers on the following topics: 
Electroexcitation of Discrete Levels in (sup 13)C at 
High Momentum Transfers; Elastic Magnetic Electron 
Scattering from (sup 14)Ca; Threshold Electrodisinte- 

ration of the Deuteron at High Momentum Transfers; 

ransverse Form Factors of (sup 117)Sn; Longitudinal 
and Transverse Electron Scattering from (sup 7)Li; 
Large Momentum Transfer Electron Scattering from 
the Deuteron at 180(degrees); Determination of Nu- 
cleon Charge and Magnetic Form factors at Q(sup 2) 
= 1.4 to 6 (GeV/c)(sup 2); The PEGASYS Proposal: 
An Internal Gas Jet Target Facility for SLAC’s PEP 
Storage ~— Work at the University of Illinois Micro- 
tron: nce Studies of the Giant Multipole Reso- 
nance in (sup 116)Sn Using ie. e(prime)n) Reaction; 
Experiments Performed and Planned at Bates, 
NIKHEF, and Lund: Complementary Studies of the 
1p(sub 3/2) Radial Wave Function and Mechanisms 
for Proton Knockout by Real and Virtual Photons; The 
Preparation of a Review Paper on Giant Magnetic Re- 
sonances; and Participation in a Giant Resonance Co- 
incidence Study. 
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The widely used physical vapor deposition techniques 
to produce multilayer x-ray optics with uniform layer 
pair spacings (<1% _ variation) over large 
areas(> 10cm (times) 10 cm) have all been limited by 
the geometry of the vapor source. bee ogg sputter- 
ing sources, geometrically a convolution of point 
sources in a circular or rectangular array, provide uni- 
formly thick regions of coating only within the bound- 
aries of the erosion track. To maximize uniformity over 
large regions requires target materials equally as large, 
proving a ‘oposition. Electron beam or molecu- 
lar beam sources are similarly limited by the size of the 
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large areas as previously described. To minimize the 
ultimate expense of designing a necessarily large, 
single deposition source to provide a small thickness 

variation (without the use of congeay substrate 
motion or elaborate shielding over the deposition 
sources), several small sources arranged in an appro- 
priate array may provide a viable alternative. To this 
end, the use of linear array of one-inch magnetron 
sources has proven effective. Material has been de- 
posited within the limitations of 1.5% thickness varia- 
tion, along the axis of a linear gun array, over 15cm in 
length. The feasibility of using two linear arrays of mag- 
netron sources is investigated to prepare large area 
multilayer mirrors with minimal layer pair spacing vari- 
ations. Such a deposition system also allows for oo 
ally varying the layer pair spacings across the surface 


of an optic, in a ined manner, which proves useful 
for focusing applications. 3 refs., 5 figs. 
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The traveler was invited by the Institute of Atomic and 
Molecular Sciences, Academia Sinica, in Taiwan to 
give six lectures on nonlinear optics. The participants 
included graduate students, postdoctoral fellows, re- 
search staff, and professors from several research or- 
ganizations and universities. Extensive discussion fol- 
lowed each lecture. Since both the Photophysics 
Group at Oak Ridge National Laboratory (ORNL) and 
Institute of Atomic and Molecular Sciences in Taiwan 
have been actively participating in nonlinear optics re- 
search, the discussions are very beneficial to ORNL 
programs. The traveler also visited several laborato- 
ries at IAMS to exchange research ideas on nonlinear 
optics 
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Accurate calculations of kerma (Kinetic Energy Re- 
leased in MAterials) factors and displacement cross 
sections are fundamental to studies of neutron heating 
and neutron radiation damage. Damage and heating 
studies are important elements in both fission and 
fusion reactor design. For fusion reactor studies, heat- 
ing in the blanket helps determine the efficiency, and 
heating studies in the superconducting magnet regions 
determine properties of the blanket and shield, thereby 
affecting the economics of the reactor. Radiation 
damage is important for reactor core lifetime studies 
and is y eaed directly to the economy and safety of 
both fusion and fission reactors. Calculation of kerma 
factors and displacement cross sections require nucle- 
ar data for neutron-induced reactions. These data are 
normally obtained from evaluated nuclear data librar- 
ies, such as ENDF/B (US), JENDL (Japan), JEF/EFF 
(Europe) and BROND (USSR). Unfortunately, most of 
these evaluated libraries do not contain sufficient infor- 
mation for a direct calculation of these quantities, and 
various approximations must be employed. The accu- 
racy of the kerma factors and displacement cross sec- 
tions, and thus the heating and damage functions, are 
directly related to the available information from the 
data libraries. In this we describe improvements 
incorporated in the latest version of the US library, 
ENDF/B-VI, which allow exact calculations of these 
quantities for many of the structural materials included 
in the library. 11 refs., 6 figs. 
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laboratories 
of Professor D. Smith and Dr. N. G. Adams at the De- 
partment of Space Research, University of Birming- 
ham, UK, and discussed their experimental techniques 
and ‘electron attachment a which, in 
some a are in considerable greement wi 
those obtained by the traveler's group at ORNL. 
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This report contains brief discussion on the following 


try; instrumentation; accelerators and in sources; and 
computer systems. (LSP) 
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The hadronic weak interaction contributes to parity 
nonconserving ables in semileptonic interac- 
tions. Weak nuclear polarizabilities are frequently im- 
portant in such interactions. Some of the interesting 
physics is illustrated by (sup 18)F, a nucleus that pro- 
vides an important constraint on the neutral weak ha- 
dronic current. One observable where the nuclear po- 
i ed to dominate is the nuclear ana- 
pole moment. The ange pion contribution to this 
weak radiative correction is explored for both nucleons 
and nuclei. Similar polarizabilities that arise for time- 
reversal-odd hadronic interactions that conserve or 
violate parity are discussed in connection with atomic 
electric dipole moments. 20 refs., 4 figs. 
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This report discusses the following topics: hadronic 
structure; hadrons in nuclei; hot hadronic matter; rela- 
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tivistic nuclear physics and m-m interactions; and 
heavy ion dynamics and related processes. (LSP) 
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When a boundary value problem in classical mechan- 
ics has no solution, the corresponding quantum propa- 
— may be asymptotically dominated by locally 

lawed classical paths. We indicate how this assertion 
can be made precise and show how one calculates the 
propagator under these circumstances. The essential 
tools in our arguments will be the use of neutralizers 
and the path decomposition formula for path integrals. 
With this method the propagator for barrier penetration 
is expressed as an integral over real oe time, 
defined as the interval between first striking the barrier 
and last emerging from it. 14 refs., 3 figs. 
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Charged-particle simulations in three dimensions are 
now performed routinely in the Pulsed Power Sciences 
Directorate at Sandia with the QUICKSILVER suite of 
codes. QUICKSILVER is a multitasked, finite-differ- 
ence, three-dimensional, fully relativistic, electromag- 
netic, particle-in-cell code developed at Sandia. It is 
targeted for use on current and near-term supercom- 
puters, such as the Cray Y-MP/864 or the Cray X-MP/ 
416, which are characterized by large, shared central 
memories and multiple processors. QUICKSILVER 
has already been used to simulate ion diodes, magnet- 
ically insulated transmission lines, microwave devices, 
and electron beam ———— Before describing the 
suite in detail, it is worthwhile to highlight some salient 
architectural features of the QUICKSILVER simulation 
code. All grid-related quantities (electromagnetic fields 
and current density, for example) are stored in central 
memory and particle information may be stored out of 
memory if there is not sufficient central memory. In 
order to minimize the use of central memory, large 
conductor volumes in which fields are always zero 
must not be stored. This necessitates constructing the 
simulation region from “blocks” logically connected 
along arbitrary planes. The overhead required to ac- 
complish this block connection in the field-solving rou- 
tines uses a very small percentage of the total proc- 
essing time. After the bere yer arrays have been al- 
located in memory, additional central memory is used 
to cache particle information. When this cache is full, it 
is necessary to shuffle particle information in and out 
of the memory cache and onto disk or other out-of- 
memory storage. 8 refs. 
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The results of a series of two experiments to observe 
cold fusion in electrolytically deuterated Pd are report- 
ed. The experiments were sensitive to excess heat, 
sudden temperature fluctuations, neutron and tritium 
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production. No evidence was found to substantiate 
recent claims regarding this phenomena. 7 refs., 7 
figs., 2 tabs. 
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The working group evaluates the problems related to 
transition ene! rey crossing in the main injector for Teva- 
tron at Fermilab. We found that the dominant problem 
arises from the nonlinear synchrotron motion and the 
microwave instability at the transition energy region. 
(gamma)(sub T) jump such that ( ga amma)(sub T) (ge) 
1000 sec(sup (minus)1) seems sufficient to obtain sat- 
isfactory transition energy crossing. To avoid longitudi- 
nal and transverse microwave instability, the maximum 
tolerable broad-band impedances can be derived. A 
possible imaginary (gamma)(sub T) lattice has also 
been studied. Some possible further studies are sug- 
gested. The main injector for Tevatron is designed to 
accelerator p or (bar p) from 8 GeV to 150 GeV. Ina 
medium energy range accelerator, the transition 
energy crossing is an important, longitudinal beam-dy- 
namical problem. There are two possible scenarios for 
the lattice design, i.e. transition crossing lattice or tran- 
sitionless lattice. There are many accelerators such as 
AGS, CPS, JPS, Fermilab Booster, etc., where the 
transition energy crossing is a routine operation. To 
avoid longitudinal bunch dilution and beam loss, CPS 
and Fermilab Booster have (gamma)(sub T) jump 
schemes. The working group evaluates the problem 
related to the transition crossing in the main injector 
design. Here | summarize problems and solutions to 
the (gamma)(sub T) crossing. 10 refs. 
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The measurement of transverse momentum spectra 
for identified particle species in central collisions of rel- 
ativistic heavy ions is of great interest for the determi- 
nation of parameters which describe the phase of high 
density matter presumably formed in these collisions. 
If thermal equilibrium is reached in a heavy ion colli- 
sion, then the transverse momentum distribution of the 
emitted particles is related to the freeze-out tempera- 
ture T of the particle species under consideration. For 
a single source Boltzmann-distribution T would be ob- 
tained by fitting a distribution of the form A m(sub T) 
exp((minus)m(sub T)/T) to the measured transverse 
momentum spectrum, where m(sub 
T)=(radical)m(sub 0)(sup 2) + p(sub T)(sup 2). An im- 
pressive sample of p(sub T)-spectra for different iden- 
tified particles was recently measured at the AGS by 
the E802-group. The distributions of invariant cross 
sections for all measured particle species are in agree- 
ment with a Boltzmann-distribution as well as with an 
exponential distribution in the transverse mass m(sub 
T). More interesting features of relativistic heavy ion 
collisions are possibly hidden in the very low p(sub T)- 
range. The measurements at 200 GeV/u at CERN re- 
vealed for (pi)-spectra a deviation from the exponential 
slope, the so called ‘low p(sub T)-enhancement,’ 
below p(sub T) = 200 MeV/c. Many speculations 
about the origin of this phenomenon arose from these 
measurements down to very low values of p(sub T). In 
this context it is therefore very interesting to measure 
spectra of nucleons in the same low p(sub T) region 
and search for similar enhancements. This paper dis- 
cusses the search for these enhancements. 
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This report briefly discusses research being done in 
the following areas: intermediate-energy reactions; 
damped collisions; and detector development and 
chemical education. (LSP) 
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We investigate the production of multiply strange com- 
posite objects and their antiparticles in collisions at the 
relativistic heavy ion collider RHIC. 
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The technical feasibility of creating a pure antiproton 
beam at the AGS has been studied. The scheme in- 
volves an antiproton target station and transport back 
to the Booster synchrotron, which acts as both a purifi- 
er and accelerator/decelerator. This proposal would 
be very attractive to the user community since this op- 
eration could run parasitically (transparently) to the 
AGS operating modes. The energy range of antipro- 
tons can be as low as 2 MeV to as high as 5 GeV. The 
intensity of the beam is estimated to be 7 (times) 
10(sup 7)/sec above 2.5 GeV/c and 4 (times) 10(sup 
4)/sec at 200 MeV/c. 
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Preliminary data are naeeounes for the production of 
antiprotons and other charged particles produced in 
minimum bias and central Si + Al and Si + Au colli- 
sions measured using the E802 spectrometer at the 
Brookhaven Alternating Gradient Synchrotron. The an- 
tiproton data presented cover the range of transverse 
momentum from 0.3 to 1.2 GeV/c and lab rapidities 
from 0.9 to 1.7. The extracted rapidity densities, trans- 
verse mass slopes, and particle ratios from minimum 
bias and central Si + A collisions are compared to 
those measured in p + pandp + Acollisions. 
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An overview of the RHIC project, recent project status, 
and R&D progress on its superconducting magnets 
are Pao g Also discussed are the current con- 
struction and experimental rent for aca plans at 
RHIC, including an announcement - a Call for letters 
of intent for experiments. 6 figs., 1 tal 
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Results are presented of a recent search by AGS Ex- 
periment 845 for the CP violating decay K(sub L)(sup 
0) (yields) ior O)e(sup +)e(sup (minus)). The 90% 
C.L. limit B(K(sub L) nan 0) (yields) (pi)(sup 0)e(sup 
+)e(sup (minus))) < 5.5 (times) 10(sup (minus)9) was 
obtained. The background to the (pi)(sup 0)e(sup 
+)e(sup (minus)) search, K(sub L)(sup 0) (yields) 
e(sup +)e(sup (minus))(gamma) with an_ internal 
bremsstrahlung is discussed. 5 refs., 1 fig. 
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Calculations using a transverse hydrodynamical model 
with a phase transition in the equation of state are 
compared to recent heavy ion data. We argue that hy- 
drodynamics alone cannot reproduce the low p(sub 
part of the experimental spectrum. 6 refs., 2 figs. 
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Particle production ((pi)(sup a minus)), Kk(sup (plus 
minus)), p) has been measured in both Si+A and p+A 
collisions at 14.6 A(center dot)GeV/c. Comparisons of 
m(sub t) and dn/dy distributions between p+Be, 
p+dAu and central Si+Au collisions are discussed. 8 
refs., 3 figs. 
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This at summarizes the study of various longitudi- 
nal pr ms v4 mates be the transition-energy cross- 
ing in the ‘ermi Lab Main Injector. The 
theory wndicetes that that the beam loss and bunch-area 
growth are mainly caused by the chromatic non-linear 
effect, which is enhanced by the yee force 
near transition. Computer simulation using the pro- 


gram TIBETAN shows that a “(gamma)(sub T) jump” 

of about 1.5 unit within 1 ms is adequate to achieve a 
“clean” crossing in the currently proposed 
h(equals)588 scenario. 19 refs., 4 figs. 
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A brief discussion of recent theoretical developments 
in the relevant elementary particle and nuclear physics 
of (beta)(beta)-decay is given. Experimental results 
representing progress since Neutrino-88 are empha- 
pan Future plans and projected sensitivities of vari- 
ous experiments are also reported. Several positive re- 
sults for 2(nu) (beta)(beta)-decay are critiqued. The 
measurement of the decay of (sup 82)Se by : Irvine 
group is still the most compelli 
direct observation of 2(nu) (beta): cr aaear in the 


g report 
evidence of this process in (sup 100)Mo and (sup 
76)Ge. 33 vei. 8 figs. 
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Formulas for a transversely-matched beam are de- 
rived in terms of the r-matrix representation of acceler- 
ating and focusing elements in the first period of a linac 
structure. The formulas predict beam parameters 
close to the values wee henge d used in tuning the LAMPF 
805 MHz linac, and _— reasonable-looking results in 


the other cases for which they have been applied. 
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Relative to other fields of physics, astrophysics is 
probably unique in its requirement that a very large 
number of physical environments be modeled to 
achieve a satisfactory description of the phenomena 
under study. The dynamics of the cosmos is governed 
by interactions that span a vast range, from subnu- 
cleon, nucleon and nuclear distances to distances af- 
fected by the gravitational interactions, which extends 
over the width of a galaxy and beyond, to the edge of 
the universe. It is the nuclear processes that provide 
much of the energy that drives the macroscopic be- 
havior of the cosmos. Through this energy release the 
behavior on the very small scale is coupled to the very 
large-scale behavior. On the nuclear level, cross sec- 
tions, nuclear decay energies and nuclear decay paths 
pre iy emereng eqn amet ss xtsur shot a 
mount importance in astr models. Because 
nuclei of extreme composition, quite different from 
what can be studied on earth, exist in stellar environ- 
ments, an understanding of the nuclear structure prop- 
erties of these nuclei can only be obtained through 
theoretical means. This presents a continuing, stimu- 
lating challenge to the nuclear-physics community. 
Here we present calculated results on such diverse 
properties as nuclear energy levels, ground-state 
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masses and shapes, —- properties and fis- 
sion-barrier heights. Our approach 


to these caicula- 
tions is to use a unified theoretical framework within 
which the above properties can all be studied. The re- 
Sults are obtained in the macroscopic-microscopic ap- 
proach in which a microscopic nuclear-structure 
single-particle model with extensions is combined with 
a macroscopic model, such as the liquid-drop model. 
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This presentation will focus on several recent develop- 
ments at Los Alamos in the area of RF control for ac- 
celerators. Included in the discussion will be in-phase/ 
quadrature (1/Q) field control, the application of six- 
port reflectometers for cavity instrumentation and res- 
onance control, a technique for phase stabilization of 
critical RF cables, an application of state-variable 
feedback for field control, and the direct integration of 
RF and computer-interface hardware using the VXibus 
standard. 25 refs., 8 figs. 
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We have developed a new capability to compute third 
and fifth order Lie algebraic transfer maps for a family 
of realistic multipole magnets, including dipoles. The 
general Hamiltonian is expanded symbolically to arbi- 
trary order. The vector potential off axis, for a given 
multipole symmetry, is determined from the appropri- 
ate magnetic field gradients and their longitudinal de- 
rivatives on axis. Subroutines to compute the required 
gradients are available for Halbach REC quadrupoles, 
and for general multipoles, with the current distribution 
on a cylindrical surface specified by a shape function. 
This function can be supplied by the user, or selected 
from internal options. Both the reference trajectory, 
and the map about it are calculated by numerical inte- 
gration through the general magnetic field, using mod- 
ular GENMAP software. This allows the calculation of 
curved reference trajectories in a general dipole 
magnet, as well as offset reference trajectories 
for misalignment tolerance studies. These 
new calculational capabilities have been added to the 
MARYLIE Lie Algebraic beam optics design code. 
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Intrinsic neutrino properties: As deduced from 
, astrophysics, accelerator and non-ac- 
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| review the intrinsic properties of neutrinos as de- 
duced from cosmological, astrophysical, and laborato- 
ry experiments. Bounds on magnetic moments and 
theoretical models which yield | moments but 
small masses are briefly discussed. The MSW solution 
to the solar neutrino problem is reviewed in light of the 
existing data from the (sup 37)Cl and Kamiokande I! 
experiments. The combined data disfavor the adiabat- 
ic solution and tend to support either the large angle 
solution or the nonadiabatic one. In the former case 
the (sup 71)Ga signal will be suppressed by the same 
factor as for (sup 37)Cl, and in the latter case the sup- 
— factor could be as large as 10 or more. 41 
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Negative ion source development over the last decade 
has followed two general approaches: production of 
hydrogen negative ions by positive ion bombardment 
of low-work-function surfaces, notably cesium sur- 
faces, and, the direct extraction of negative ions from a 
hydrogen discharge. The intensive development of 
this latter cesium-free volume-source system, howev- 
er, has led to the useful generation of only rather 
modest current densities. Necessarily limiting the dis- 
charge hydrogen-gas-pressure to a value near ten mil- 
litorr so as not to impose excessive collisional beam 
losses in the accelerator column, production of nega- 
tive ions in the volume source discharge is also limited. 
The useful H(sup (minus)) current densities achieved 
to date with these restricted gas pressures has been 
approximately 10mAcm(sup (minus)2). But by properly 
shaping the electron-energy distribution function in 
both chambers of a tandem-source configuration, and 
be selecting axial lengths for these chambers in an op- 
timum way, useful current densities in the range of 20-- 
30Acm(sup (minus)2) should ultimately be achievable 
even with the constraint of a restricted pressure 
regime. The need for higher current densities at lower 
ion-source pressures has motivated the use of cesium 
or barium electrodes and/or convertors inside the 
source configuration. This paper discusses the use of 
these electrodes to generation H(sup (minus)) ions in 
negative ion sources. 
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We give several examples showing the use of asymp- 
totic analysis in the construction of numerical me’ Is 
based on domain decomposition. Many of the exam- 
ples come from singularly-perturbed convection-diffu- 
sion equations with boundary and internal layers. Our 
final example is less standard in that it deals with the 
numerical generation of orthogonal polynomials. 
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The study of hadron production in heavy ion collisions 
is essential to the search for effects beyond independ- 
ent nucleon-nucleon collisions, for example the pre- 
dicted phase transition to quark matter. Hadron distri- 
butions are known over a large range of transverse 
momenta for p-p collisions, so a careful study of the 
differences can be made. The transverse momentum 
distributions of hadrons may provide global information 
about p-nucleus and nucleus-nucleus collisions, such 
as the degree of thermalization achieved, and perhaps 
provide evidence for collective expansion of the highly 
excited central region. Comparison of the p(sub t) and 
transverse mass, m(sub t), distributions of different ha- 
dronic species are crucial to extract this kind of infor- 
mation. Hadronic p(sub t) spectra show effects of the 
collision dynamics, such as hard scattering processes, 
and possibly rescattering of partons as well as of the 
formed hadrons. Such modifications have been ob- 
served in p-nucleus collisions, and can be e ted to 
be important in nucleus-nucleus reactions. The spec- 
tral shape changes arising in this manner cause a 
background in efforts to extract global information 
from hadronic p(sub t) spectra. Lastly, there is an 
excess of pions observed at low p(sub t) in p-A and A- 
A collisions. the origin of these soft pions is not yet well 
understood. The phenomenon represents a maior dif- 
en between p-p and nuclear collisions. 31 refs., 8 
igs. 
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During this past August and September, we had beam 
time at LAMPF for an engineering study of the second 
prototype cylindrical photon pair spectrometer for 
MEGA. All of the scintillators in the detector, a total of 
40, and 40% of the drift chamber cells were instru- 
mented for this run. The main photon arm activities 
during the run were to compare event patterns in the 
chamber to our Monte Carlo generated events, to 
study the trigger rate and to determine the background 
rates in the various detector elements. At low beam 
intensity, the event patterns from the chamber closely 
resembled those generated from the Monte Carlo. The 
background rates in the scintillators and the innermost 
drift chamber layer were close to those anticipated 
from previous studies. However the background rates 
in the outer two drift pein oer gg were substantially 
higher than we had expected. This high rate was 
traced to low energy photons interacting with field and 
sense wires. The trigger studies during the run have 
led us to consider alternative strategies including two 
different first stage triggers and a second stage trigger. 
The combination of the second stage trigger with 
either of the two first stage triggers is expected to pro- 

ide good detection efficiency while keeping the raw 
trigger rate below that required Pie data acquisition 
system. Detailed discussions of both the background 
and trigger studies are discussed in this report. Since 
the run, our work on methods to obtain the z-position in 
the photon arm drift chambers has continued. Our goal 
is to obtain the z coordinate to 5 mm FWHM. At this 
level, the z uncertainty makes a negligible contribution 
to the overall photon energy resolution and only a 
small contribution to the angular resolution. We have 
been studying an option which uses delay lines to pro- 
vide a direct z determination. The results of our study 
are discussed in this report. 
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In this report, new results are reported for the struc- 
tures of (sup 114)Te, (sup 114)I, (sup 116)Te, (sup 
119)Te, (sup 121)Te, (sup 129)Te, (sup 119)Xe, (sup 
120)Xe, (sup 126)Xe, (sup 127)Xe, (sup 136)I, (sup 
136)Xe, (sup 145)La, and (sup 147)Pr. 
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This report contains descriptions of research programs 
carried out by Institute staff, in nuclear physics as well 
as progress on new instrumentation during the period 
April 1, 1989, to July 31, 1990. During this year the 
ECR source was completed and beams were injected 
into the cyclotron. In November, 1989 experiments 
began with beams from the ECR + K500 cyclotron. To 
date, the highest velocity beam accelerated has been 
43 MeV/nucleon (sup 14)N, and the highest energy 
beam has been 1.57 GeV (sup 63)Cu. Heavy ion reac- 
tion experiments and cyclotron operation and instru- 
mentation are briefly described in this paper. 
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A scheme has been developed to produce a well-con- 
fined rectangular beam-intensity distribution of greatly 
enhanced uniformity from initially-peaked intensity dis- 
tributions such as Gaussian or parabolic distributions 
without beam scraping. This scheme employs a 
system of linear and nonlinear transport-line elements. 
The linear elements prepare the beam for the nonlin- 
ear focusing and govern the beam size at the target. 
Uniformity is achieved with octupoles, and beam con- 
finement is assured with duodecapoles. The scheme 
was applied to the target focus for the Accelerator Pro- 
duction of Tritium (APT) system. An initially Gaussian- 
distributed beam of 1.6-GeV protons was shaped into 
a rectangular 4 m by 2 m beam spot of acceptably uni- 
form intensity at the tritium-production target. The 
scheme eliminates the need for sweeping the beam in 
a raster pattern to produce uniform target illumination. 
Details of the scheme are discussed. 
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A prototype superconducting quadrupole magnet was 
designed and built for use in superconducting coupled- 
cavity linacs where the use of permanent magnets is 
ruled out by consideration of trapped flux losses. The 
magnet has a clear bore diameter of 1.8 cm and out- 
side diameter of 11 cm and length of 11 cm. The 
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magnet was operated at a temperature of 4.2 K and 
obtained a peak quadrupole field gradient of 320 T/m. 
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At the peak of the delta resonance, the pion is the 
most strongly interacting particle we know. It follows 
that interactions between pions and nuclei at these en- 
ergies all tend to involve multiple scattering to some 
degree. Multiple scattering includes different kinds of 
processes. In its simplest forms, it involves a sequence 
of interactions with single nucleons that take place as 
the pion bumbles its way th lh a nucleus. Much 
more interesting is the possibility that there are interac- 
tions that in some sense dir involve several nu- 
cleons at once. If there are such interactions, can we 
distinguish between them and the simpler, 

saic forms of multiple scattering. Experimental al study of 
pion-nucleus reaction mechanisms has produced in- 
fo cape pe a that truly multi-nucleon interac- 
tions do occur. They are the subject of this paper. To 
develop this subject | will focus on reactions that 
cannot happen at all without the essential participation 
of two or more nucleons. 


105,284 


DE90016513/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Measurement of kaons in the Helios e iment. 
H. van Hecke. 1990, 6p LA-UR-90-2717, CONF- 
900570-9 

Contract W-7405-ENG-36 

International conference on ultrarelativistic nucleus- 
nucleus collisions: Quark Matter ‘90 (8th), Menton 
(France), 7-11 May y+ Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have measured kaons and pions in the rapidity in- 
terval 0.8--1.3 and p(sub T) interval 100--600 MeV/c. 
We have observed an excess in the ratio of positive 


excess is seen for tives. This excess of K/(pi) in- 
creasing with p(sub has been observed in 14.5 
GeV/A Si + Au collisions em E802 at the AGS. Though 
their data are concentrated at high p(sub T), there is a 
small region of overlap between the coverage of 
HELIOS and E802 for p(sub T) = 0.4--0.5 GeV/c. In 
this region the K/(pi) ratios for both positive and nega- 
tive particles are very similar even though the bom- 
barding energies differ by more than an order of mag- 

nitude. We find no strong indication that the rise in K/ 
(pi) above values expected from p-p collisions is higher 
for high-E(sub T) events than for low-E(sub T) events. 
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The ENDF/B-VI qmmcceies evaluations for the four 
iron isotopes are su ed, emphasizing the major 


improvements over ENDF/B-V. The evaluations were 
ited in 1986 


Improv 
cluding those for ey aS surveillance dosime- 
try, are also discussed. 20 refs., 3 figs. 
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We establish as analytically computable formula, 
based on the adiabatic Melnikov function, for lobe area 
in one-degree-of-freedom Hamiltonian systems de- 
pending on a parameter which varies slowly in a 
We tically forced this lobe area result on a slowly par: 

ndulum, a paradigm problem or ‘dia. 
baie roy r analysis unties the theory of action 
from classical mechanics with the theory of the adia- 
batic Melnikov function from the field of global bifurca- 
tion theory. 
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Sixty years after the existence of the neutrino was first 
postulated, we are still lacking in information on the 
fundamental properties of neutrinos. Measurements 
have consistently pushed the limits on the mass, mag- 
netic moment, and possible mixing down. Solar neutri- 
no experiments are now shedding more light on the 
“solar neutrino problem” and are starting to give a hint 
that perhaps these quantities are nonzero. The 
present status of our er of neutrino properties, 
the newest experimental data on the “solar neutrino 
problem,” and future plans will be presented. 27 refs. 
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This paper is a review of the progress and methods 
used in RF generation for particle accelerators. The 
frequencies of interest are from a few megahertz to 
100 GHz, and the powers are for super linear collider 
applications, but in this case the pulses are short, gen- 
erally below 1 (mu)s. The very high-power, short-pulse 

generators are only lightly reviewed here, and for more 
details the reader should follow the specialized refer- 
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viewed, while the progress on bd / 
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A scheme for construction of an intense ae of to- 
tally polarized electrons is — with the param- 
eters: 15 A current, 2 ns time duration and 180 Hz rep- 
etition rate. Such a polarized gun could be used at the 
SLAC Linear Collider. 
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the Workshop on Physics and Detector Simulation for 
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erators, detector simulations, and related programs. 
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the code. References for most programs are in the 
final section. 
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A common geometry for position electrodes at moder- 
ately low frequencies is the capacitive pickup consist- 
ing of a diagonally- divided — that encloses the 
beam trajectory. For the simplified system here, a rela- 
tively direct approach will given the longitudinal and 
transverse beam impedances (Z(parallel)and 
Z(perpendicular)) at low frequencies. This paper dis- 
cusses the determination of this impedance. 
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We show that the fields associated with the TM(sub 
01) mode of an elliptical wave guide are qualitatively 
different from those which have appeared in the stand- 
ard literature for the past fifty years, and that the origi- 
nal fields as plotted were also in qualitative disagree- 
ment with the analytic expressions which accompa- 
nied them. Nonetheless, the cutoff frequencies given 
for that mode, as well as for the five other modes de- 
scribed in those references, are exceedingly accurate 
(within roughly 1%) for elliptical eccentricities as large 
as 0.75; for eccentricities in excess of 0.9, the inaccu- 
racy increases to from 5 to nearly 50%, depending on 
the mode in question. 
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This report provides selected accounts of significant 
ogress in research and development achieved by 
ics Division personnel during the period January 
1, 1989, through December 31, 1989. It also provides a 
neral description of the goals and interests of the 
ivision, very brief descriptions of projects in the Divi- 
sion, and a list of publications produced during this 
period. The report represents the three main areas of 
experimental research and development in which the 
Physics Division serves the needs of Los Alamos Na- 
tional Laboratory and the nation in defense and basic 
sciences: (1) fundamental research in nuclear and par- 
ticle physics, condensed-matter physics, and biophys- 
ics; (2) laser physics and applications, especially to 
high-density plasmas; and (3) defense physics, includ- 
ing the development of diagnostic methods for weap- 
ons tests, weapons related high energy-density phys- 
pen and programs supporting the Strategic Defense 
initiative. 
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For comparison with experiment, the expected produc- 
tion of 14-MeV neutrons from the burnup of tritons pro- 
duced in the d(d,t)p reaction must be computed. An 
effort was undertaken to compare in detail the comput- 
er codes used for this purpose at TFTR and JET. The 
calculation of the confined fraction of tritons by the dif- 
ferent codes agrees to within a few percent. The high 
electron temperature in the experiments has raised the 
critical energy of the tritons that are slowing down to 
near or above the peak of the D-T reactivity, making 
the ion drag terms more important. When the different 
codes use the same slowing down formulas, the calcu- 
lated burnup was within 6% for a case where orbit ef- 
fects are expected to be small. Then results from 
codes with and without the effects of finite radial orbit 
excursions were compared for two test cases. For 
medium to high current discharges the finite radius ef- 
fects are only of order 10%. A new version of the 
TFTR burnup code using an implicit Fokker-Planck so- 
lution was written to include the effects of energy diffu- 
sion and charge exchange. These effects change the 
time-integrated yields by only a few percent, but can 
=o affect the instantaneous rates in time. Sig- 
nificant populations of hot ions can affect the fusion 
reactivity, and this effect was also studied. In particu- 
lar, the d(d,p)t rate can be 10%--15% less than the 
d(d,(sup 3)He)n rate which is usually used as a direct 
monitor of the triton source. Finally, a finite particle 
confinement time for the thermalized tritons can in- 
crease the apparent ‘“‘burn-up”’ either if there is a high 
thermal deuteron temperature or if there exists a signif- 
icant beam deuteron density. 
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One can distinguish two types of contributions to the 
quark and gluon structure functions of hadrons in 
quantum chromodynamics: “intrinsic” contributions, 
which are due to the direct scattering on the bound- 
state constituents, and “extrinsic” contributions, which 
are derived from particles created in the collision. In 
this talk, | discussed several aspects of deep inelastic 
structure functions in which the bound-state structure 
of the proton plays a crucial role: the properties of the 
intrinsic gluon distribution associated with the proton 
bound-state wavefunction; the separation of the quark 
structure function of the proton onto intrinsic “bound- 
valence” and extrinsic “non-valence” components 
which takes into account the Pauli principle; the prop- 
erties and identification of intrinsic heavy quark struc- 
ture functions; and a theory of shadowing and anti- 
shadowing of nuclear structure functions, directly relat- 
ed to quark-nucleon interactions and the gluon satura- 
tion phenomenon. 49 refs., 5 figs. 
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The design of the pad readout electronics of the Warm 
Iron Calorimeter for the SLD detector at SLAC, con- 
— of about 9000 analog channels, is described. 
Results of various tests performed during the con- 
struction, installation and commissioning of the elec- 
tronics mounted on the detector are presented. 10 
refs., 12 figs. 
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While many indirect methods are available to evaluate 
dynamic aperture there appears at this time to be no 
reliable substitute to tracking particles through realistic 
machine lattices for a number of turns determined by 
the storage times. Machine lattices are generated by 
“Monte Carlo” techniques from the expected rms fab- 
rication and survey errors. Any given generated ma- 
chine can potentially be a lucky or unlucky fluctuation 
from the average. Therefore simulation to serve as a 
predictor of future performance must be done for an 
ensemble of generated machines. Further, several 
amplitudes and momenta are necessary to predict ma- 
chine performance. Thus to make Monte Carlo type 
simulations for the SSC requires very considerable 
computer resources. Hitherto, it has been assumed 
that this was not feasible, and alternative indirect 
methods have been proposed or tried to answer the 
problem. We reexamined the feasibility of using direct 
computation. Previous codes have represented lat- 
tices by a succession of thin elements separated by 
bend-drifts. With “‘kick-drift” configurations, tracking 
time is linear in the multipole order included, the 
code is a Modern vector processors simulta- 
neously handle a large number of cases in parallel. 
Combining the efficiencies of kick drift tracking with 
vector processing, in fact, makes realistic Monte Carlo 
simulation entirely feasible. SSCTRK uses the above 
features. It is structured to have a very friendly inter- 
face, a very wide latitude of choice for cases to be run 
in parallel, and, by using pure FORTRAN 77, to inter- 
changeably run on a wide variety of computers. We 
describe in this paper the program structure operation- 
al checks and results achieved. 
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The range of electroproduction kinematics x(sub Bj) = 
Q(sup 2)/(2p (center dot) q) (ge) 10(sup (minus)4) at 
Q(sup 2) (ge) 10 GeV(sup 2) accessible at the HERA e 
(minus) p collider will provide a challenging high 
energy testing ground for quantum chromodynamics in 
a regime where the gluon distribution of the proton is 
expected to saturate and new types of multi-scattering 
higher twist contributions to structure functions 
become important. In this summary | give a brief over- 
view of the recent theoretical work presented at the 
Hamburg conference. 19 refs., 2 figs. 
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The geal of the yor is to observe CP violation in the 
(bar B)B system. This machine is supposed to be a 
factory for high energy physics, not an R&D project for 
accelerator physics. There are a number of interrelat- 
ed design issues arising from the different desires of 
the detector and the machine, some of which are listed 
in this paper. A number of background and beampipe 
issues are mentioned. The emphasis is on calcula- 
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tions. Any satisfactory design will combine measure- 
ments on existing machines with calculations pertain- 
ing to the measurement conditions as well as to the 
proposed machine. 57 refs. 
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In various applications of nonlinear mechanics, espe- 
cially in accelerator design, it would be useful to set 
bounds on the motion for finite but very long times. 
bounds can be sought with the help of a canoni- 
cal transformation to new action-angle variables (J, 
(Psi)), such that action J is nearly constant while the 
angle (Psi) advances almost linearly with the time. By 
examining the change in J during a time T(sub 0) from 
many initial conditions in the open domain yy of 
phase space, one can estimate the change in J 
a much larger time T, on any orbit starting in a wale 
open domain (Omega)(sub 0) —- in) a 
A numerical realization of this idea is described 
canonical transformations, equivalent to close approxi- 
mations to invariant tori, are constructed by an effec- 
tive new method in which surfaces are fitted to orbit 
data. In a first application to a model sextupole lattice 
in a region of strong nonlinearity, we predict stability of 
betatron motion in two degrees of freedom for a time 
comparable to the storage time in a proton storage 
ring (10(sup 8) turns). 10 refs., 6 figs., 1 tab. 
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Cross System Extension (CSE) provides VM/XA sys- 
tems with the ability to share minidisks and spool in 
loosely coupled environment. CSE will also cooperate 
with the VM/HPO Inter System foo ey in sharing 
minidisks between VM/XA and VM/HPO to XA, reli- 
ability of CSE, and some operational considerations 
when running with it. 
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The (2(sup 2)S(sub 1/2) (minus) 2(sup 2)P(sub 3/2)) 
fine structure transition in muonium has been ob- 
served for the first time. The measured value is 9895 
(sub (minus)30)(sup (plus)35)MHz. This measurement, 
when inc! theoretical value for the 2(sup 
2)P(sub 1/2) (minus) 2(sup 2)P(sub 3/2) fine structure 
interval, gives a value for the Lamb shift (2(sup 2)S(sub 
1/2) (minus) 2(sup 2)P(sub 1/2)) independent of previ- 
ous direct measurements. From the theoretical value 
for the fine structure interval, 10921.833(3) MHz, the 
value for the Lamb shift determined from this experi- 
ment is 1027(sub (minus)35)(sup (plus)30) MHz and is 
in agreement with the prediction of quantum electrody- 
namics (QED) of 1047.5(3) MHz. Previous experimen- 
tal values for the Lamb shift (2(sup 2)S(sub 1/2) 
(minus)2(sup 2)P(sub 1/2)) in muonium are 1070(sub 
(minus)15)(sup (plus) 12) MHz and 1042(sub 
(minus)23)(sup (plus)21) MHz. Combining this result 

with these previous results gives a new experimental 


value of 1058(sub (minus)12)(sup (plus)10) for the 
Lamb shift in muonium. Muonium, the bound state of 
two structureless leptons ((mu)(sup pon (minus))), 
is an ideal system for testing bound e QE 
cause of the lack of hadronic structure pe ane in the 
hydrogen system. The measurement makes use of the 
techniques of atomic beam microwave spectro 
Muonium atoms ((mu)(sup +)e(sup (minus))) in the 2S 
states are produced by the beam-foil technique at the 
Clinton P. Anderson Meson Physics Facility with a low 
momentum, sub-surface muon beam. A variable fre- 
quency microwave field is applied to drive the atoms 
from the 2S to the 2P states, with the subsequent ob- 
servation of the Lyman alpha photon from Coy decay of 
the 2P state to the 1S ground state. The frequency is 
varied from 9.0--11.0 GHz, driving the F = 0 (yields) F 
= 1,F = 1,F = 1 andF = 1 (yields) F = 2 transitions. 
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A high luminosity e + e ery, yer collider is proposed to 
explore decays of charmed D and D(sub s) mesons, 
(tau) leptons, and charmonia. A brief description of the 
accelerator and detector design is given, followed by a 
discussion of selected experiments in D and (tau) 
physics. 14 refs., 13 figs., 4 tabs. 
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The full spectrum of D(sub (ell)3) and D(sub (ell)4) se- 
mileptonic decays can be precisely measured at a Tau 
Charm Factory. Sensitivity to rare semileptonic decays 
extends to branching fractions as small as 10(sup 
(minus)3). Improved measurements of Cabibbo-Ko- 
bayashi-Maskawa matrix elements V(sub cs) and 
V(sub cd) can be obtained. With an improved theoreti- 
cal understanding, semileptonic measurements can 
test the unitarity of the second row of the Cabibbo- 
ps eam matrix at the 1% level. 10 refs., 4 
S., 1 tal 
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| report the results of an analysis to measure the mass 
and width of the Z gauge boson from Z (yields) e(sup 
+)e(sup (minus)) decays in (bar p)p collisions at 
(radical)s = 1.8 TeV. The Z (yields) e(sup +)e(sup 
(minus)) data from the CDF detector yields a mass of 
the Z boson of M(sub Z) = 90.78 (plus minus) 
0.40(stat.) (plus minus) 0.38(syst.) (plus minus) 
0.2(scale) GeV/c(sup 2) and a width of (Gamma)(sub 
Z) = 2.8 (plus minus) 1.0(stat.) (plus minus) 0.5(syst.) 
GeV. 38 refs., 49 figs., 4 tabs. 
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Nuclear structure in the ‘90’s, Oak Ridge, TN (USA), 
23-27 Apr 1990. Sponsored by Department of Energy, 
Washington, DC. 
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GAMMASPHERE is one of a new 


Se erie cmaees 
pw 8 polly Hic Beret Fag we 


capable of operating at 60,000 event/sec. design 
and deve tasks are 

al laboratories in the US. The pr 
funded in the fall of 1990. ins ba Gosteuh be 
planned in the summer of 1992. 
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M. G. Mazarakis, J. W. Poukey, S. L. Shope, C 

Frost, and P. J. Pankuch. 1990, 9p SAND 90-22876, 
CONF-9009123-1 

Contract AC04-76DP00789 


We present here the SMILE modification of the 
RADLAC I! accelerator which enabled us to 

high quality 12-14 MV, 100 kA beams. It consists of 
replacing the 40-kA Pipsdh ene i 
vacuum transport and accelera' gaps ‘by a - 
cathode shank which adds up the fo eomges of the 
pulse forming lines. The beam now is 
end of the accelerator and is free of al 
instabilities associated with accelerating gaps and 
magnetic vacuum transport. Annular with 


of the experimental evaluation are presented and com- 
pared with design parameters and numerical simula- 
tion predictions. 6 refs., 7 figs., 1 tab. 
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A study of the dijet mass resolution has been made 
appropriate to high luminosity operation. As a bench- 
mark, the mass resolution of W (yields) j for a Higgs 
boson of 800 GeV has been optimized for no, eight, 
and sixteen overlapping minbias events. A factor of 2.5 
degradation in M(sub jj) width is seen. 6 refs., 10 figs. 
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e 
How well determined are the parton distribution 


functions. 

J. G. Morfin. Aug 90, 32p FNAL/C-90/155, CONF- 

9004112-4 

Contract ACO2-76CH03000 

Workshop on hadron structure functions and parton 

distributions, Batavia, IL (USA), 26-28 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
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Following is a brief summary of the results of an analy- 
sis of experimental data performed to extract the 
patron distribution functions. In contrast to other global 
analyses, this study investigated how the fit results 
depend on: Experimental Systematic Errors; Kinematic 
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ed Data and Choice of Initial Func- 
tional Forms, with a prime goal being a close look at 
the of low-x behavior allowed by data. This is 
crucial for predictions for the SSC/LHC, HERA, and 
even at Tevatron Collider energies. Since all details 
can be found in the just released Fermilab preprint 
Parton Distributions from 

Deep Inelastic Scattering and Lepton-Pair Production 
by J. G. M. and Wu-Ki Tung, this summary will be only a 
brief outline of major results. 11 refs., 13 figs. 
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Jet dynamics at the Tevatron collider. 

R. Plunkett. Dec 89, 14p FNAL/C-89/261-E, CONF- 
8909291-11 

Contract AC02-76CH03000 

Topical workshop on proton-antiproton collider phys- 
ics (8th), Castiglione della Pescaia (Italy), 1-5 Sep 
1989. Sponsored by Department of Energy, Washing- 


ton, DC. 
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Results for processes involving two or more hadronic 
jets at (radical)s = 1800 GeV are presented. The data 
are compared with the results predicted from perturba- 
tive QCD. 16 refs., 10 figs. 
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tion linacs. 

J. R. Freeman, and J. S. oo 1990, 4p SAND- 
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iuerque, NM (USA), 10- 
ment of Energy, 


We have written a numerical simulation code to study 
beam ics in ion induction linear accelerators. 
The is used to study axial beam expansion for a 
particular example. Voltage ramping of the gap re- 
duces the expansion. The code is also used to study 
the longitudinal instability. The instability grows and 
Sie after increasing the axial divergence. 3 refs., 
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lon temperature gradient driven modes in the pres- 
ence of ion-ion collisions in a toroidal geometry with 
trapped ions have been studied by using a 1 2/2 d lin- 
earized gyro-kinetic particle simulation code in the 
electrostatic limit. The purpose of the investigation is 
to try to understand the physics of flat density dis- 
py in order to test the marginal stability hypothe- 
sis. Results giving threshold conditions of L(sub Ti)/ 
R(sub 0), an upper bound on k(sub (chi)), and linear 
owth rates and mode frequencies over all wave- 
for the collisioniess ion temperature gradient 
driven modes are obtained. The behavior of ion tem- 
perature gradient driven instabilities in the transition 
from slab to toroidal geometry, with trapped ions, is 
shown. A Monte Carlo scheme for the inclusion of ion- 
ion collisions, in which ions can undergo Coulomb 
collisional dynamical friction, velocity space diffusion 
and random walk of guiding centers, has been con- 
structed. The effects of ion-ion collisions on the long 
wave length limit of the ion modes is discussed. 44 
refs., 12 figs. 
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Holographic rugate structures for x-ray optics ap- 
— Final report. 

ogress rept. 
T. Jannson, and G. Savant. 19 Mar 90, 160p DOE/ 
ER/13600-T1 
Contract FG03-86ER13600 
Sponsored by Department of Energy, Washington, DC. 
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Physical Optics Corporation (POC) has proposed and 
pcg, ae a novel approach to x-ray optics during 
this DOE-sponsored three-year program, based on our 
well-established technologies in volume holography 
and holographic materials. With these technologies, a 
majority of conventional XUV optical elements, such 
as uniform and nonuniform gratings/multilayers, 
lenses, slanted (non-Snellian) mirrors, Fresnel zone- 
plates, concentrators/collimators, beam _ splitters, 
Fabry-Perot etalons, and binary optical elements, can 
be fabricated using a unified, low cost process. Fur- 
thermore, volume holography offer nonconventional 
optical elements, such as x-ray holographic optical ele- 
ments (HOEs) with any desirable wavefront formation 
characteristics and multiple gratings multiplexed in the 
same volume to perform different operations for differ- 
ent wavelengths, that are difficult or even impossible 
to produce with the existing technologies. 
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The tracking detector of AGS Experiment 810 is a 
three-piece Time Projection Chamber (TPC) which 
measures all charged tracks in the forward hemi- 
sphere of the nucleon-nucleon center of mass system, 
i.e. forward of 20 degrees in the lab. Each module of 
the TPC contains twelve rows of short anode wires 
which give 3-D space points on each track, but no dE/ 
dx information usable for particle identification. The 
MPS “~~ provides a uniform 5 kG field on the TPC 
volume. The TPC was operated in a beam of 14.6 
(times) A GeV/c silicon ions at the end of June 1989. 
This talk reports the results of analysis of the gold and 

target data from that run. The trigger was quite 
simple, requiring a large pulse height in a (hacek 
C)erenkov counter in the incident beam indicating an 
incident silicon ion, a small pulse height in a scintilla- 
tion counter centered on the beam behind the TPC 
corresponding to less ionization than a surviving 
carbon ion would produce, and a substantial signal in 
each of two scintillators located above and below the 
beam just in front of the TPC. The —_ were thin, 
0.0076 radiation lengths of gold, 0.0089 radiation 
lengths of copper, to reduce contamination of the 
events by electron tracks from converted (pi)(sup 0) 
photons. A cut at multiplicity 50 was used to select 
more central collisions, yielding 2291 events from the 
gold sample, 2170 from the copper. This corresponds 
to cross sections of 0.59 and 0.20 barns, respectively, 
defining the “central” sample for the charged particle 
distributions presented here. 
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The primary physics objective of the 4(pi) TPC magnet- 
ic spectrometer proposal is to search for the Quark- 
Gluon Plasma. In previous workshops we have dis- 
cussed what the possible hadronic signatures of such 
a state of matter would be. Succi , the QGP is a 
direct prediction of non-perturbative QCD. Therefore 


the question of the existence of this new state of 
matter bears directly on the validity of non- tive 
QCD. However, since non-perturbative QCD has never 
been established, it is apparent that what may await us 
is a host of new phenomena that will go beyond the 
standard model. 
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Contract AC02-76CH00016 

Workshop on experiments and detectors for a relativis- 
tic heavy ion collider (4th), Upton, NY (USA), 2-7 Jul 
ee by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


This introductory talk contains a brief discussion of 
future experiments at RHIC related to physics of su- 
sete matter. In particular, we consider the relation 

tween space-time picture of the collision and spec- 
tra of the observed secondaries. We discuss where 
one should look for QGP signals and for possible man- 
ifestation of the phase transition. We pay more atten- 
tion to a rather new topic: hadron modification in the 
gas phase, which is interesting by itself as a collective 
phenomenon, and also as a precursor indicating what 
happens with hadrons near the phase transition. We 
briefly review current understanding of the photon 
physics, dilepton production, charm and strangeness 
and J/(psi) suppression. At the end we try to classify 
all possible experiments. 47 refs., 3 figs. 
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~ +), ~~ background at Relativis- 
tic Heavy lon lider (RHIC) generated by beam 
crossing. 

M. J. Rhoades-Brown, T. Ludiam, J. Wu, C. Bottcher, 
and M. Strayer. 10 Aug 90, 18p BNL-45003, CONF- 
900772-2 
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At the Brookhaven Relativistic Heavy lon Collider 
(RHIC), fully stripped heavy ions will circulate in each 
of two rings up to beam energies of 250 (Z/A) GeV/u. 
During the beam crossing, the peripheral electromag- 
netic interaction between the heavy ions is sufficient to 
induce copious production of di-lepton pairs. These 
pairs are a potential source of background for the de- 
tectors at RHIC. In this paper we discuss the expected 
number of e(sup +),e(sup (minus)) pairs, given the ac- 
cepted initial luminosity value L of the collider. More 
importantly, we also calculate the differential cross 
sections for the angle, energy, rapidity and momentum 
distribution of the leptons. Using the luminosity L of the 
collider, these differential cross sections are normal- 
ized to the expected number of leptons per second. 
We restrict ourselves to e(sup +),e(sup (minus)) pro- 
duction, a discussion of (mu)(sup +),(mu)(sup (minus)) 
and (tau)(sup +)(tau)(sup (minus)) distributions will be 
published later. The results are presented for the ex- 
pected worst case, namely (sup 197)Au(sup 79+) ions 
at a beam kinetic energy of 100 GeV/u. This is forseen 
to be the heaviest ion for high luminosity experiments 
at RHIC. We note for a given energy, the cross section 
for e(sup +),e(sup (minus)) production scales as 
Z(sup 4), where Z is the atomic number of the ions. 
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A new approach to x-ray optics has been proposed by 
Physical Optics Corporation (POC) based on single- 
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— raphic fabrication of highly-efficient x-ray dif- 
. These elements include 


ic eure and — slanted (non-Snellian) aes! 
uniform and chirped gra m+ th optical ele- 
ments (HOEs), erees and m splitters, all of which 
have been investigated in our Phase 1 research pro- 
gram. They have successfully demonstrated the yeu? 
of concept of POC’s holographic techniques. In our ap- 
proach, the holographic recording of the interference 
patterns produced by two (or more) coherent electro- 
magnetic waves is used to create the desired trans- 
mission and reflection Bragg holographic structures 
which can perform various nonconventional oper- 
ations in the XUV region (soft-x-ray and EUV, from 1 to 
100 nm). The proposed XUV high-e holo- 
graphic structures can be also be applied to more con- 
ventional operations such as laser mirroring, collimat- 
ing, focusing and wavele dispersion extreme- 
ly high resolving power (> 10,000,000). Their multi- 
functional capability anes | them competitive to a ma- 
jority of conventional XUV optical elements including 
absorptive multi-layers, Fresnel zone-plates, grazing- 
optics imaging mirrors (and collimators), multi-layer 
Fabry-Perot resonators, uniform and nonuniform sur- 
face gratings and binary optical elements. 
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We discuss dynamical symmetry breaking with an em- 
phasis on the renormalization group as the key tool to 
obtaining reliable predictions. In particular we discuss 
the mechanism for breaking the electroweak interac- 
tions which relies upon the formation of condensates 
involving the conventional quarks and leptons. Such a 
scheme indicates that the top quark is heavy, greater 
than or of order 200 GeV, and gives further predictions 
for the Higgs boson mass. We also briefly describe 
recent attempts to incorporate a 4th generation in a 
more natural scheme. 13 refs., 3 figs., 1 tab. 
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Total, elastic and diffractive cross sections at high 
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International conference on physics in collision (10th), 
Durham, NC (USA), 21-23 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The status of hadron-hadron total, elastic and diffrac- 
tive scattering is discussed, including recent data from 
Fermilab experiment E-710. 15 refs., 24 figs. 
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We describe theoretical work on effective action ex- 
pansion of an effective low energy theory of hadrons, 
dynamical symmetry breaking, and lattice gauge theo- 
ries. The high energy experimental group at Louisiana 
State University finished taking data on a neutrino os- 
cillation experiment at LAMPF in 1989 and expects to 
complete the data analysis soon. LSU is also partici- 
pating on an electron-positron experiment, AMY, that 
is running at TRISTAN in Japan. We plan to leave as of 
March 1, 1990 to concentrate on ZEUS and SSC ac- 
tivities. For ZEUS we are presently building the EMC 


waveshifters for the barrel calorimeter and participat- 
ing on the calorimeter beam tests at Fermilab. 
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This paper discusses: pp (yields) She tae NR +-)np reac- 
tions at T(sub laby(sup p) = IN (yields) 
N(Delta) reactions; N(Delta) phase shifts; and low 
energy elastic K(sup (minus))d scattering. (LSP) 
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\ , J. im Perez, and P. Parks. 
Aug 90, hee DOE/ER/53217 
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int of Energy, Washington, DC. 
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The understanding of electron-ion collision processes 
in hi remains a key factor in 


energy source for the nation. Our 1990--1992 research 
proposal delineated. Excitation, ionization and dielec- 
tronic recombination as the main areas of research in 
electron-ion scattering theory. In this paper we sum- 
marize our 1990 efforts in each of these research 
areas. 
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This report discusses the following topics: aspects of 

string theory; nonlinear sigma poe he and high-(Tc) 
conductivity; axionic black holes; t 

mass generation; and quantum gravity in 2 + 1 dimen- 

sions. (LSP) 
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We studied the convergence of complex Langevin 
simulations for simple Gaussian integrals analytically, 
and obtained the eigenvalues and eigenfunctions of 
the corresponding Fokker-Planck equations. This 
shows the convergence explicitly. 6 refs. 
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The momentum spectrum of muons in multi- 
— Md an (minus)) srintaon » ovo 
an average -mass energy (radical)s = 
pa tect non obtain average cade ~- 
le 

mentation variable, x(sub E) = E(sub hadrony/Ete 
) for the b- and c-quark of (I angle)x(sub Er 

angle)(sub b) = 0.77 (+0.12/(minus)0.11) and (I 

poe me E)(r angle)(sub c) = 0.57 (+0.08/ 

(minus)0.10), respectively. 
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precision study of space distribution of 
the colour flux in the Suc) lattice gauge theory. 
R. W. Haymaker, Y. te Aye at Wosiek. 
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The work of the Samet at collaboration on the 

structure of the color fields around the static 
charges is reported. We find that the large cancella- 
tions between the electric and magnetic energy densi- 
ties lead to a narrow tube. 
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¢c as the neutral flux ionizer. The significant fea- 
pa gy Saya pny ten and simultaneous 
excitation of the ECRH mode using a 30 MHz RF driver 
and relatively small static magnetic fields. Demonstrat- 
pty pleas nate neces ye i 
subsequent de- 


elastic scattering and charge exchange cross section 

results. Also described are the de’ of a new low 

energy beam-target interaction research facility, along 

with the basic techniques required to calibrate many of 

the system components. The facility has potential ap- 

plications in areas such as fundamental cross section 
emen 


measur: it, plasma gnostics, beam-plasma 
interactions, and further beam- research. 111 
refs., 82 figs. 
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The Soft X-Ray Undulator tte artes ta 
X-ray Ring (X1 beam line) at the National ete 
Light Source at Brookhaven National Laboratory in 
June 1988. Prior to its installation extensive magnetic 
measurements were performed at the NSLS Magnetic 
ae are att a sr ee sane 
values for the end corrector currents, the field quality, 
and the integrated multipoles associated with the 
magnet as a function of gap. me mpi snnne err ae oo 
summarize the results of these measurements. The 

et ae 18mm (times) 32mm (times) 86mm, = 
the Samarium Cobalt permanent magnet blocks ar: 

22mm (times) 21mm (times) 110mm. In each of the 
magnet halves there are 76 slots, 70 of which were 
filled with two magnets per slot, and 6 of which were 
left empty (3 each on the upstream and downstream 
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ends of the magnet). These slots were left empty in 
order to approximate an infinitely long magnet in the 
algorithm for the it block — The magnet 
period is 80mm, and gap range is 31--100mm, _ 
field values of 3500 and 200 Gauss respectively. F 

Oc4 cena) (ambda)em), ranges rom where Ko = 


0.934 (lambda)(cm), ranges from 2.6 to 0.15. 
105,331 
DE90018003/GAR PC A12/MF A02 


Stanford Linear Accelerator Center, CA. 
Strangeonium vy anceniee, Bie 11 GeV/c and 
Fone ol ad Imaging at the SLD. 

T. L. Bienz. Jul 90, 273p SLAC-369 

Contract ACO03-76SF00515 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This thesis is divided into two sections, which describe 
portions of the data acquisition system and online soft- 
ware for the Cherenkov fee by Detector (CRID) 
for the SLD, and analyses o' | low cross section 
strangeonium channels in data from the LASS spec- 
trometer. The CRID section includes a description of 
the data acquisition system, determination of the pre- 
amplifier gain, and development of an online pulse 
finding algorithm based on deconvolution. Deconvolu- 
tion uses knowledge of the preamplifier impulse re- 
ove neta to aid in pulse finding. The algorithm is fast and 
— pulse resolution and excellent 
double pulse resolution in preliminary tests. The stran- 
geonium analyses are based on data from a 4.1 event/ 
nanobarn exposure of the LASS spectrometer in K(sup 
(minus))p interactions at 11 GeV/c, and include stud- 
ies of ( )(eta)(pi)(sup (plus))(pi)(sup (minus)), 
(Lambda)(Kappa)*(Kappa)*, and (Lambda)(phi)(phi). 
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| calculate the tune as function of amplitude due to 
higher multipole errors (in particular the dodecapole) in 
the new low beta quadrupoles. The results indicate 
that these multipoles are not expected to give rise to 
serious problems for the next Tevatron Collide run with 
two interaction regions. 
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Foreign-gas pressure broadening and shift of am- 
= transition lines in the nu(sub 2) vibrational 


opens rept. 
cchini, A. Bizzarri, L. Nencini, V. Sorge, and 
e Buffa. Jun 89, 24p ETDE-IT-90-04 
Published on Journal of Quantum Spectroscopy and 
Radiative Transfer. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Foreign gas broadening and shift have been measured 
for transition in the nu/sub 2/, 2nu/sub 2/and nu/sub 
4/ bands of ammonia using a diode laser spectropho- 
tometer. The measurements were performed by using 
foreign gases such as carbon dioxide, nitrogen, air, hy- 
drogen and helium at room temperature. The pressure 
broadening and shift coefficients can be useful in mod- 
elling planetary atmospheres and the recently devel- 
on infrared ammonia laser. The experimental results 
are compared with the Anderson-Tsao-Curnette 
theory for carbon dioxide and nitrogen foreign gases 
which have large quadrupole moments. The agree- 
ment is satisfactory on average. 
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Mechanism for neutron emission from deuterium 
trapped in metals. 

Progress rept. 

S. E. Segre, S. Atzeni, S. Briguglio, and F. Romanelli. 
Nov ‘89, 15p ENEA-RT-FUS- 9-09, RT/FUS-89-9 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper describes a hydrogen precipitation based 
mechanism for neutron production in deuterated 
metals subjected to namic transformations 
implying a decrease of the equilibrium concentration of 
deuterium in metal. The mechanism involves a series 
by phenomena which have been observed tely 

in special cases, but which are technically difficult to 
detect all together within deuterated transition metals. 
It is proposed that these phenomena may concur in 
giving rise to the observed neutron production. The 
predicted number of neutrons produced appears to be 
consistent with some of the experiments, but not with 
others. The proposed mechanism requires that a 
number of conditions be satisfied: - the initial density of 
precipitation nuclei must lie within a certain interval, for 
high orgs A the bubbles are small and do not explode, 
for low the total amount of deuterium con- 
tained in the cracking bubbles is very small; - the tem- 
perature must not be so high as to produce annealing 
and the consequent elimination of the dislocation 
nuclei; - the heating time must be short compared with 
the inter-cavity diffusion time, so the hydrogen diffu- 
sion coefficient should not be too large; - electric field, 
crack dimension and gas pressure should be adequate 
to ensure electric breakdown and spark formation. 
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ENEA racetrack microtron: Design criteria and 

status. 

Progress rept. 

L. Picardi, and C. Ronsivalle. Nov 89, 18p ENEA-RT- 

TIB-89-34, RT/TIB-89-34 

U.S. Sales Only. Portions of this document are illegible 
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A variable energy (20-100 MeV) racetrack microtron 
(RTM) is under construction at ENEA (Italian Commis- 
sion for Alternative ter Sources) Accelerator Lab- 
oratories, Frascati, Italy. This machine, designed to 
serve as a driver for a free electron laser (FEL) source 
(20-30 MeV) in the infrared region, has other consider- 
ably interesting applications. All the components have 
been constructed with the exception of the extraction 
magnets. Successful tests have been made on the two 
main magnets and injection gun. The RF system can 
supply 5 MW(e), 5 micro s peak power to the 2998 
MHz, 5 MeV linac, which has already been tested at 
low power. In this paper, we report a comparison be- 
tween the computations and measurements per- 
formed up to the present stage of the project. 
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Scaramuzzi, and P. Zeppa. 1990, 1p ETDE-IT-90-10, 

CONF-900384-2-Absts 

American Physical Society meeting, Anaheim, CA 

(USA), 12-16 Mar 1990, Paper presented at the A.P.S. 
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Short communication. 
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Una filtrazione parziale per limitare la dipendenza 


pode di un si rivelatore TL di BeO. 
(Partial filtration to limit energy dependency of a 
single BeO TL 


F. Monteventi, and |. Sermenghi. Jan 90, 14p ENEA- 
RT-PAS-89-27, RT/PAS-89-2 

In Italian. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 

Energy dependence is a very important characteristic 
to take into account in personal and environmental 


gamma dosimetry. The most commonly employed 
method to overcome the high energy dependence of 
thermoluminescent (TL) materials is based on the use 
of two or more TL detectors shielded in different ways. 
As for BeO material, an alternative method using a 

single, partially shielded (with 4.2 mm of lead 2.0 mm 
tin and 0.2 copper) BeO chip is suggested by the au- 
thors. The experiemental results have shown that, in 
above condition, a BeO dosemeter with an energy re- 
sponse better than plus/minus 10% in the energy 
range between 30 keV and 1250 keV is obtained. The 
main advantage of this method is the possibility of 
maintaining the same accuracy also in the presence of 
mixed energy photon fields. 
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The aim of this research was to s' the monitoring of 
the effective multiplication factor (Keff)in some steps 
of fissile material processing plants. Two sets of exper- 
imental tests were performed. In the first one, variable 
gradients of concentration were modelled, while in the 
second one (uniform) the tank was filled at different 
levels with a uranyl-nitrate solution having 45g U/I (80 
wt% enriched in U235). Another series of uniform con- 

figurations was calculated to cover a range of Keffnot 
far from criticality. In the last computations, all the cal- 
culational models were used in order to represent ex- 
periments in which only the source position changes 
from the axis of the set-up to a position 0.5 cm outside 
the external surface of the tank. The Keff calculations 
were performed with the Keno 4 Monte Carlo code. 
The flux com tions were carried out with the Morse 
C.G. code. The previously established dependence 
between infinite K and Mepi, was used for the analysis 
of experimental and calculational tests. Excellent 
agreement between measured and calculated or 
epithermal neutron multiplication values was found. 

The agreement between Keff values obtained from the 
measured and calculated epithermal neutron multipli- 
cation data and Keno 4 results improved with increas- 
ing Keff values. 
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Current aspects and future developments of the Direct 
Statistical Approach to the optimization of splitting in 
Monte Carlo are dealt with. This paper is divided into 
two parts. The first part deals the critical point in 
the implementation where the infinite second moment 
and time series are truncated. The current status and 
improvements of the NIOP neutron transport codes 
are considered. The second part deals with an exten- 
sion of the DSA theory to cover natural volumetric bi- 
furcation problems by focusing on gamma production 
from neutron collisions. 
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A mechanism for ee emission from deuterated 
metals is _——— , which is based 
on some known concerning hydrogen 
So in cavities within supersaturated metals. 
urthermore, it is assumed that in the fracturing of the 
deuterium-filled oe rnc por oh sufficient in- 
tensity and are creat ich produce ener- 
deuterons and, hence, neutrons from D(d,n) /sup 
/He reactions. The mechanism predicts neutron 
yields compatible with those reported in some of the 
experiments and a a certain degree of experi- 
mental irreproducibility 
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Published on Physical Review A. 
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Recently, damped harmonic of the Caldirola-Kanai 
(cK) type have been — considered for their prac- 

tical importance to solve problems in optics such as 
those associated with the field decay in a Fabry-Perot 
cavity. In this paper, the quantum mechanical proper- 
ties of the time-dependant harmonic oscillator are 
studied using different methods, e.g., the coordinate or 
creation-annihilation operator representation or utiliz- 
ing the coherent state formalism. A mathematical for- 
malism, based on the spinor i method, is shown 
to be the unifying thread of the different tools of analy- 
sis. As a specific example, the property of the Caldir- 
ola-Kanai harmonic liator is discussed. 
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U.S. Sales Only. a of this d document are illegible 


in microfiche products 


Three recent experiments have focused new attention 
on ‘cold’ nuclear fusion. One reported the observation 
of excess gamma-rays, neutron and 3H from a cell 
with an anode of Pt, a cathode of Pd and an electrolyte 
of heavy water with LiOD. The detected gamma-ray 
ones had a pronounced peak at 2.2 MeV and it 
ed that this was due to a n+p nuclear re- 

ection. leutrons were also observed at about 2.5 MeV 
with a production rate of 10/sup minus 20/s/sup 
minus 1/. Furthermore, a sustained and massive heat 
generation, of the order of 4 MJ/cubic centimeters, 
was reported. In a similar electrolytic experiment, with 
an anode of An, a cathode of Pd or Ti and an electro- 
lyte of various salts in heavy water, the detection of 
is with peak at 2.5 MeV was reported and it was 
suggested that this was due to D-D fusion. The neu- 


tron production rate was of the order of 10/sup minus’ 


23/8/ Sup minus 1/. In a third case, deuterium gas was 
put in direct contact with Ti. A neutron flux was ob- 

, thus again suggesting the possibility of a D-D 
fusion. In eaenping to explain these ‘cold fusion’ phe- 
nomena, this note proposes a mechanism for D-D 
‘cold fusion’ in which it is assumed that a local boson 
field, phi, with a mass 2 m/sub e/ and elementary 
charge 2e, (recently introduced to explain high temper- 
ature superconductivity) acts as a catalyst. Also, by in- 
troducing a ‘modified’ Froelich ivaston an investi- 
gation is made of the possibility that two deuterium 
nuclei, ly interacting fing. with the lattice, form a 
highly u (10/sup minus 14/s) bound state to 
give interesting fusion rates. 
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Jet Propulsion — Pasadena, CA. 

Experimental | investigations (4 to 

40 eV) Collisions of O(-)(P2) ions and O(P3) Atoms 
with Surfaces. 


A. Chutjian, O. J. Orient, and E. Murad. Mar 90, 

In NASA, Lyndon B. Johnson Space Center, 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 263-268. 


Using a newly-developed, magnetically confined 
source, low-energy, ground state o: oe negative ions 
and neutral atoms are generated. energy —s is 
variable, and atom and neutrals have been 
at energies varying from 2 eV to 40 eV pigher it 
was found that the interaction of these low-energy 
species with a solid magnesium fluoride target leads to 
— emissions in the (at least) visible and infrared 
ions of the spectrum. Researchers describe y de- 
tal ils of the photodetachment source, and present 
spectra of the neutral and ion glows in the wa 
range 250 to 850 nm (for O(-)) and 600 to 850 nm lor 
O), and discuss the variability of the emissions for inci- 
dent energies between 4 and 40 eV. 
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Characteristic Impedances and Loss Data for a 
Common Stripline Pickup Geometry. 

W. Barry, and S. Y. R. Liu. 3 Nov 89, 14p CEBAF- 
PR-89-038 

Contract DE-AC05-84ER-40150 


Most particle accelerators routinely employ some type 
of stripline pickups and/or kickers. Characteristic im- 
pedance and resistance per unit length are calculated 
for a strip transmission line geometry consisting of a 
circular outer conductor and an infinitely thin concen- 
tric inner conductor which subtends an angle phi(sub 
0) in azimuth. Useful design plots for these parameters 
as functions of phi(sub 0) and inner to outer conductor 
radius ratio, b/a, are given. 
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R. Rossmanith. 3 Nov 89, = CEBAF-PR-89-037 
Contract DE-ACO5-84ER-40150 


CEBAF is a 5-pass recirculatin ng superconducting CW 
linac for rose. os up to 4 GeV. The project is in the 
construction phase. The maximum CW current will be 
200 micro-A. PA recirculating linac requires a control 
system which has to be tailored to the requirements of 
this new type of machine. 
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Continuous Electron Beam Accelerator Facility, New- 
port News, VA. 
Polarization Observabies in Deuteron Photo- and 
Electro-Disintegration. 
V. Dmitrasinovic, and F. Gross. 1989, 55p CEBAF- 
PR-89-022, WM-89-03 
Contracts DE-AC05-84ER-40150, DE-FG05-88ER- 
40435 


A comprehensive relativistic treatment of polarization 
observables in deuteron photo- and electro-disintegra- 
tion is presented from a unified standpoint. A discus- 
sion of necessary and sufficient measurements 
needed for a complete determination of all transition 
amplitudes is given. 
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Impedance and Wakefields Beyond Cutoff. 

J. J. Bisognano. 1989, 8p CEBAF-PR-89-016 
Contract E-AC05-84ER-40150 


The short bunch lengths and the associated pin fre- 
quencies found in the latest designs of linear colli 
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Study of the Influence of 3)P2) Population in 
Statesman Sooper ; lon Emis- 
sion at 194.2 NM. 


Maleki, B. J. Blasenheim, and G. R. Janik. 15 May 
T 


2p 
Its the Telecommunications and Data Acquisition 
Report p 61-72. 


A low-pressure mercury-argon rene similar to the 
type existing in the mercury lamp for the hogy rome 
standard, is probed with a new technique 
ps saeteg pe dw <> dotantine the biuance of Of the Hate 
3P(sub 2)) population on discharge emission. The 
is excited with i i' coupled rf power. 
Variations in the intensity of emission lines in the dis- 
examined as = 546.1 nm light 
a continuous wave (CW) laser excited the Hg(6 
aP(eub 2)) to (7 3S (sub sa te nr ra spectrum of 
the discharge region laser irradiation 
increased emission in lambda = 546.1, 435.8, 
404.7, 253.7, and 194.2 nm lines. neg ete 
exhibited a decrease in emission. When the discharge 
ee ee es one all 
lines exhibited an i emission. Based on these 
results, it is concluded that the dominant mechanism 
for the excitation of higher lying lev els of mercury is the 
the excitation via the 3P(sub 2) level. 
The of this metastable is responsi- 
She cased nocenels On dab eae 
ture when the laser irradiates the . Itis also 
concluded that the 3P(sub 2) metastable level of mer- 
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cury does not play a significant role in the excitation of 
the 3P(sub 1/2) level of mercury ion. 
105,351 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Natural Melting within a Spherical Sheil. 

P. A. Bahrami. Jun 90, 23p NAS 1.15:102822, A- 
90153, NASA-TM-102822 


Fundamental heat transfer experiments were per- 
formed on the melting of a phase change medium in a 
spherical shell. Free expansion of the medium into a 
void space within the sphere was permitted. A step 
function temperature jump on the outer shell wall was 
imposed and the timewise evolution of the melting 
process and the position of the solid-liquid interface 
was tent sehen | recorded. Numerical integration 
of the interface position data yielded information about 
the melted mass and the energy of melting. It was 
found that the rate of melting and the heat transfer 
were significantly affected by the movement of the 
solid medium to the base of the sphere due to gravity. 
The ae transfer associated with melting was sub- 
stantially ae than that predicted by the conduction 
model. Furthermore, the radio of the measured values 
of sensible energy in the liquid melt to the energy of 
melting were nearly proportional to the Stefan number. 
The experimental results are in agreement with a 
theory set forth in an earlier paper. 
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N90-26598/4/GAR PC A04/MF A01 

eer der Bundeswehr, Hamburg (Germany, 

Numerische Berhandiung von Shell Crossing Sin- 

gularitaeten Beim K ymmetrischen Gravita- 

os ie (Numerical Treatment of Shell Cross- 
ularities in the Sphericallly Symmetric 

ae aan ional Collapse). 

Ph.D. Thesis. 

A. Titze. 1989, 60p ETN-90-96967 

Text in German. 


A numerical method for the solution of hyperbolic par- 
tial quasilinear differential equation systems with two 
variables was developed, implemented and tested, as 
a basis for the numerical treatment of the general rela- 
tivistic spherically symmetric gravitational collapse of 
an ideal liquid. It is shown that in the relativistic case no 
initial data exists which with an unlimited equation of 
state can lead to a singularity. This situation is shown 
to be very similar to the Newton analogon. Classical 
calculations without gravitational effects show that the 
effect of gravitation on the local hydrodynamics is very 
small. Hence, singularities occurring in the relativistic 
case can be classified as hydrodynamics singularities 
whose existence is independent of the general relativ- 
istic treatment of the problem. 
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National Aeronautics and Space Administration, 
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Closed Form Solution to Hze ition. 

J. W. Wilson, L. W. Townsend, S. L. Lamkin, and B. 
= —— 1989, 21p NAS 1.15:103482, NASA-TM- 


An analytic solution for high energy heavy ion transport 
assuming straightahead and velocity conserving inter- 
actions with constant nuclear cross reactions is given 
in terms of a Green’s function. The series solution for 
the Green’s function is rapidly convergent for most 
practical applications. The Green’s function technique 
can be applied with equal success to laboratory beams 
as well as to galactic cosmic rays allowing laboratory 
validation of the resultant space shielding code. 
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Qualitative and Quantitative Reasoning About 


namics. 
G. Skorstad, and K. Forbus. 6 Nov 89, 13p NAS 
1.26:186788, UIUCDCS-R-89-1554, NASA-CR- 
186788 
Contract NAG9-137 
Presented at the Tenth Annual Conference of the Cog- 
nitive Science Society, Aug. 1989. 


One goal of qualitative physics is to capture the tacit 
knowledge of engineers and scientists. It is shown how 
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Qualitative Process theory can be used to express 
concepts of engineering thermodynamics. In particu- 
lar, it is shown how to integrate qualitative and quanti- 
tative knowledge to solve textbook problems involving 
thermodynamic cycles, such as gas turbine plants and 
steam power plants. These ideas were implemented in 
a program called SCHISM. Its analysis of a sample 
textbook problem is described and plans for future 
work are discussed. 
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New Class of Exact a of on Vacuum Quad- 
ratic Poincare Ga ield Theo 

P. Singh, and J. B. “itis. Sep 8, 10p MATHS- 
REPT-A-119, ETN-90-97129 

Sponsored by Science Research Council, England. 


A class of algebraically special exact solutions of the 
vacuum quadratic Poincare gauge field theory is pre- 
sented. The solutions are of 3 and type N. They 
have a nonexpanding, shear-free and twist-free geo- 
desic repeated principal null congruence. The metric is 
of Kundt’s class. The torsion components are solu- 
tions of certain differential equations. The solutions 
obtained using a generalized spin coefficient formal- 
ism are shown. 
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Trivector Torsion in Vacuum dratic Poincare 
Gauge Field Theory. 

< Singh. Nov 89, 6» 6p MATHS-REPT-A-121, ETN-90- 


7130 
} al by Science Research Council, England. 


The vacuum field equations of the Quadratic Poincare 
Gauge Field Theory (QPGFT) are solved for the case 
when the torsion is trivector. The contorsion tensor for 
this case is given. It is shown that there are no solu- 
tions of vacuum QPGFT, when S to the power of mu is 
non-null. When S to the power of mu is null, it is proved 
that any solution of vacuum QPGFT, whose V(sub 4) 
part is also a solution of Einstein’s vacuum field equa- 
tions with a cosmological constant, is necessarily of 
algebraic type N. This solution has an expansion-free, 
shear-free and twist-free geodesic repeated principal 
null congruence. 
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Baryogenesis in Extended Inflation. 2: Baryogene- 
sis Via Primordial Black Holes. 

J. D. Barrow, E. J. Copeland, E. W. Kolb, and A. R. 
Liddle. Jul 90, 32p NAS 1.26:182843, FERMILAB- 
PUB-90/98-A-2, NASA-CR-182843 

Contract NAGW-1340 


Baryogenesis at the end of extended inflation is stud- 
ied. Extended inflation is brought to an end by the colli- 
sions of bubble walls surrounding regions of true 
vacuum, a process which produces particles well out 
of thermal equilibrium. The possibility that the wall col- 
lisions may provide a significant density of primordial 
black holes is considered and their possible role in 
generating a baryon asymmetry is examined. 
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Finnish Meteorological Inst., Helsinki. 
Coil System for the Production of Three-Com 
pos: niform Magnetic Field at the Nurmijarvi Ob- 


atory. 
rags Hakkinen, J. Ryno, and C. Sucksdorff. 15 Feb 90, 


6p 
In Its Proceedings of the International Workshop on 
Geomagnetic Observatory Data Acquisition and Proc- 
essing p 17-22 


Following the design by Alldred and Scollar, a three 
component coil system composed of three sets of four 
square coils was constructed. The lengths of the sides 
of the smallest coils are 1.7 m and of the largest coils 
2.3 m leaving enough room in the middle for working 
with the instruments to be tested. The homogeneity of 
the field was figured in different parts of the volume 
and found to be better than one part in 10 (exp -5) 
within a sphere of about 30 cm in diameter for the 2.3 
m coil. Drawings showing the isolines within the coils 


are given. The homogeneity of the fields of the real coil 
systems were also measured experimentally and 
found close to the theoretical ones. 


105,359 
N90-27180/0/GAR 

(Order as N90-27177/6/GAR, PC A07/MF 

A01) 

Finnish Meteorological Inst., Helsinki. 
Measuring Sensitivities and Orthogonalities of 
Magnetometer Sensors in the Nurmijarvi Coil Hut. 
L. Hakkinen, and J. Ryno. 15 Feb 90, 3p 
In Its Proceedings of the International Worksho; 
Geomagnetic Observatory Data Acquisition and 
essing p 37-39. 


The three component square coil system in the Nurmi- 
jarvi observatory was built especially for the purpose of 
determining the sensitivities and the orthogonalities of 
magnetometer sensors. The way this is done and the 
mathematical algorithm for computing the sensitivities 
and ne of the magnetometer sensors are de- 
scribed. 


105,360 

N90-27481/2/GAR PC A07/MF A01 
Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 

Werner-Heisenberg-institut fuer Physik Muen- 
chen, Jahresbericht 1989 (Activities Report of the 
Werner-Heisenberg Institute for Physics, Munich, 
Federal Republic of Germany). 

Annual Report, 1989. 

cJan 90, 148p ETN-90-97326 

Text in German. Original Contains Color Illustrations. 


Theoretical research work was done in the fields of 
perturbative renormalization, statistical mechanics in 
the quantum field theory, geometrically formulated de- 
scription of elementary particles, basic problems of the 
quantum field theory, the standard model (supersym- 
metry, strings), elementary particle physics and cos- 
mology, non-relativistic particle physics, and history of 
physics. The Experimental Division A contributed to 
experiments on particle physics (CERN), on the teva- 
tron accelerator of the Fermilab (FNAL), on the elec- 
tron positron storage ring PETRA with the CELLO de- 
tector, and on the electron-positron storage ring 
HERA; a detector for low-energy particles was devel- 
oped. The Experimental Division B contributed to the 
LRP project ALEPH, to the CERN SPS experiment NA 
32, and to the HEGRA experiment; several detectors 
were developed. 


105,361 
N90-27482/0/GAR PC AO6/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F. R.). | Inst. fuer Kernphysik. 

tion of 156 MeV 6Li-Projectiles. 
Theele 


J. Kiener. Feb 90, 104p KFK-4691 
In German; English Summary. 


The breakup of 156 MeV 6Li projectiles at 208 Pb with 
small emission angles of the alpha particle and deuter- 
on fragments is studied. Both fragments are coinciden- 
tally detected in the focal plane of a pe com spectro- 
graph at several reaction angles well below the experi- 
mentally determined grazing angle with a relative 
angle between the fragments of 0 to 2 degrees. Elastic 
breakup events are separated from other reaction 
paths due to kinematically complete measurement. 
Applications of the technique and results in extracting 
information on astrophysically interesting cross sec- 
tions are discu 





105,362 

N90-27483/8/GAR PC A03/MF A01 
Continuous Electron Beam Accelerator Facility, New- 
port News, VA. 

Relativistic Effects in Low Energy Nucleon-Nu- 
cleon Scattering. 

F. Gross, J. W. Vanorden, and K. Holinde. 1 Sep 89, 
16p CEBAF-PR-89-025, WM-89-105 

Contracts DE-AC05-84ER-40150, DE-FG05-88ER- 
40435 


It is shown that it is possible to obtain a quantitatively 
excellent description of low energy NN scattering, in- 
cluding the deuteron, using a relativistic equation with 
a simple one boson exchange kernel consisting of the 
exchange of only pi, sigma, rho, and omega mesons. 
Relativistic properties of the meson-nucleon couplings 
play an essential role in the success of the description. 





7 eS 7 = 


|- 


1 
a- 


th 
r- 
n- 


ri- 
ve 
tic 
n 
nt. 
ng 
1C- 


01 
Ww- 


ju- 


ely 


in- 


he 
ns. 
gs 
on. 





105,363 
N90-28037/1/GAR 
(Order as N90-28036/3/GAR, PC A03/ oD 
1 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). 
Silicon Detector with Capaci- 
ne of Integrated Bias 


P. Holl, J. Kemmer, U. Prechtel, T. Ziemann, and D. 
Hauff. cJan 90, 5p 

In Max-Planck-Inst. Fuer Physik und Astrophysik, 
Double Sided Silicon Strip Detectors 5 p. Repr. From 
IEEE Transactions on Nuclear Science, V. 36, No. 1, 
1988 p 251. 


By introducing a new biasing concept it was possible to 
pe mm capacitive ing with a relatively simple 

‘oduction . Capacitive coupling eliminates the 
problem of electronic readout saturation caused by 
leaky strips. This advantage is of particular value for 
the n-side where a current caused by differences in the 
input voltage levels of the readout electronics could 
make any measurement impossible. Double-sided 
readout increases the position information and is ad- 
vantageous for use in detector systems where aspects 
like compactness and minimization of aes mate- 
rial are important. Furthermore, by using the pulse 
height correlation, multihit ambiguities may be de- 
creased. Static measurements confirmed all principal 
performance properties of the device. Further tests 
were performed in the readout electronics environ- 
ment of the ALEPH minivertex detector under labora- 
tory as well as under operating conditions in a test 
beam at the CERN SP synchrotron and have shown 


the detectors functionability. 
105,364 
N90-28038/9/GAR 

(Order as N90-28036/3/GAR, PC “ae 

01 

Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Readout of Double Sided Silicon Strip Detectors 
with High —— I rated Electronics. 


H. ogy ad ac . Dietl, D. Hauff, and E. 


Lange. cJ: 

In Its Double Biden Silicon Strip Detectors 5 p. Repr. 
From IEEE Transactions on Nuclear Science, V. 36, 
No. 1, 1988 p 246. Prepared in Cooperation with 
Fraunhofer Inst. Fuer Microelectronics, Duisberg, Fed. 
Republic of Germany. 


The readout of double sided silicon strip detectors in 
colliding beam experiments poses severe constraints 
on the mechanical and electronical design. The 
system developed for the ALEPH minivertex detector 
is described. The design makes use of the capacitively 
coupled double sided silicon strip detectors and 
custom designed low noise very large scale integration 
CMOS electronics mounted on ceramic carriers which 
simultaneously serve as mechanical support and sub- 
strates for thick film hybrid circuitry. A description of 
the detector system with its peripheral driving and 
readout electronics as well as first test results with a 
light source and particle beam are given. 


105,365 
N90-28039/7/GAR 
(Order as N90-28036/3/GAR, PC —— 


1) 

Max-Planck-inst. fuer Physik und Astrophysik, Garch- 

ing (Germany, F.R.) 

= Developments in Doubie Sided Silicon Strip 
tect 


ors. 
H. Becker, T. Boulos, P. Cattaneo, H. Dietl, and D. 
Hauff. cJan 90, 6p 
In Its Double Sided Silicon Strip Detectors 6 p. Pre- 
wee in Cooperation with Technische Univ., Munich, 
‘ed. Republic ¢ Germany; Mbb G.M.B.H., Munich, 
Fed. Republic So ee and Fraunhofer inst. Fuer 
Microelectronics, Duisberg, Fed. Republic of Germa- 
ny. Presented at ‘the IEEE Conference, San Francisco, 
CA, 22 Jan. 1990. 


A new type of double sided silicon strip detector was 
built and tested using high density Very Large Scale 
Integration (VLSI) readout electronics connected to 
both sides. Capacitive coupling of the strips to the 
readout electronics were achieved by integrating the 
capacitors into the detector design, which was made 
possible by introducing a new detector biasing con- 
cept. Schemes to simplify the tech of the fabri- 
cation of the detectors are discussed. static per- 


formance properties of the devices as well as implica- 
tions of the use of VLSI electronics in their readout are 
described. Prototype detectors of the described 
design equipped with high density readout electronics 
were installed in the ALEPH detector at the electron 


Positron collider. Test results on the performance are 
given. 

105,366 

N90-28406/8/GAR PC A05/MF A01 


Technische Hee a ese Darmstadt (Germany, ony Oe 
praleitenden 


G. Kaster. 1988, 97p ETN-90-97293 
Text in German. 


To fit the beam positioning system at different electron 
energies and to avoid beam location distances from 
parasites, a digital electron beam position regulation is 
developed. High frequency Helmholtz resonators were 
used as measuring devices. The obtained signals were 
amplified and filtered to minimize the influence of para- 
sites on the signals by the transmission to the comput- 
er. A parameter optimized algorithm was developed 
with a characteristic curve compensation to reduce the 
dependance of the process transmission function on 
the electron beam current. 


105,367 
N90-28429/0/GAR PC AQ2/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 


Structure of Random Discrete 

G. Brightwell, and R. G . Jul 90, 10p NAS 
aw FERMILAB-PUB-90/141-A, NASA-CR- 
1 

Contract NAGW-1340 

Sponsored in part by DOE. 


The usual picture of spacetime consists of a continu- 
ous manifold, together with a metric of Lorentzian sig- 
nature which imposes a causal structure on the space- 
time. A model, first suggested by Bombelli et al., is 
considered in which spacetime consists of a discrete 
set of points taken at random from a manifold, with 
only the causal structure on this set remaining. This 
structure constitutes a partially ordered set (or poset). 
Working from the poset alone, it is shown how to con- 
struct a metric on the space which closely approxi- 
mates the metric on the original spacetime manifold, 
how to define the effective dimension of the space- 
time, and how such quantities may depend on the 
scale of measurement. Possible desirable features of 
the model are discussed. 


105,368 

N90-28432/4/GAR PC A06/MF A01 
Technische Hochschule Darmstadt (Germany, F.R.). 
Quasielastiche Elektronenstreuung in der 
tenhadrodynamic (Quasistatic Electron Diffusion 
my, Quantum -arecncznae 


K. Wehrberger. 1988, 109p ETN-90-97297 
Text in German. 


An effective relativistic field theory of mutually a 
baryons and mesons is used to describe the quasielas- 

tic electron diffusion. The Hartree approximation, 
which regards the answer function of the free Fermi 
gas, and the relativistic random phase approximation, 
which takes into account the correlations, were devel- 
oped. The sigma: -rho model and its utilization in 
the mean approximation for the properties of nu- 
cleus mass were discussed. Calculations were made 
with the assumption of the one = _— _ _ 
local density approximation. The r 

pared with data for the nuclei (120. ( uoyce (48)Ca. 


105,369 

PB91-112078 Not available NTIS 
National Inst. of Standards and ae (NML), 
Gaithersburg, MD. lonizing Radiation 

pa pa and Decay ieasa of (201)T1. 
~ r 


D. D. Hoppes, A. T. Hirschfeld, S. M. 
pak and D.'H. Woods. 1990, 3 3p 

Pub. in Applied Radiation and Isotopes 41, n3 p289- 
291 1990. 


An intercomparison exercise was conducted among 


three national standards laboratories and a commer- 
cial supplier to determine the degree of agreement be- 


105,373 


PHYSICS 
General 


Se ea 
pen of a —— of (201)TI. The 

of (201)TI were also 
preldding ans emission for the 167.4 keV 
gamma ray of 0.1000 + or - 0.0006. 


105,370 

PB91-112004 a’ _ tial oeatatiin WIS 

ational Bureau peatests-§ L), Gaithersburg, 

MD. Atomic and Plasma Radiation Div. 

3P1-3P2 Magnetic-Dipole Transition in the Ground 
of Co XX. 


Final rep‘ 

i gnabenpmscpene nag 
p 

Sponsored by it of Energy, Washington, DC. 
Office of E 


nergy 
Pub. in Jnl. of the Optical Society of America B 4, n3 
P428-429 Mar 87. 


The magnetic-dipole transition between the triplet P(1) 
- triplet P(2) levels of toe mo ues configuration 

in Co XX has been ae eee 

cobalt-seeded plasma in exas Experimental To- 

wm The wavelength for the transition is 930.2 + or 


105,371 
PB91-112243 


National Inst. of Standards and Technology (N (NM 
Gaithersburg, MD. Atomic and’? Plasma R 
Proposed Tesi of the S = Postuiete 
and Exclusion Principle. 

inal 


rept. 
pt K. Deilamian, and D. E. Kelleher. 


Pub. in Proceedings of the International Conference 
on Atomic Physics (12th), Ann Arbor, Mi., July 29- 
August 3, 1990, I-14p. 


The Pauli exclusion principle (PEP) dictates the stabili- 
ty of matter and the shell structure of atoms and nuclei. 
MA. despite this pervasive influence, PEP stems from 
the symmetrization postulate (SP) which cannot be de- 
rived from more fundamental pri unpro- 
ven assumptions. In his 1945. Noble address, Pauli 
stated: ‘Already in my original paper | stressed ae Cir- 

cumstances that | was unable oF fo deduce I 
it Saonaiane more 


Principles 
of Quantum Mechanics, Pauli aoeed then Th that ‘The fact that 
quantum mechanics yields more states than actually 
occur in nature (and all of the equally possible) is still a 

le.’ These statements were made years after the 
spin-statistics theorem was establi: . The symme- 
trization postulate states that the wavefunction of a 
system of identical fermions is antisymmetric under ex- 
Change ot ora iy Soe Sense arene oe 
bosons). The two-electron helium atom provides the 
simplest atomic example of an antisymmetric system. 


105,372 
PB91-112474 Not available NTIS 
National Inst. of ee nae howe Aa —_ 
eee tne MD. Atomic and Plasma Ri 
Foil 
Experin 
Final rept. 


P. D. Morley, G. Charatis, Z. Koenig, and J. Sugar. 
1990, 3p 
Pub. in Applied Physics B 50, pI73-175 1990. 


By means of two exploding foils, the authors have 
achieved inner-shell rar eer of Zn-like Pd re- 
sulting i gin - soft X-ray transition 3d(9) 4s(2) -> 3d(10) 
4p at q 


105,373 
TIB/A90-81862/GAR PC E07 
Technische Hochschule Aachen (Germany, F.R.). 
Mathemati i ftliche Fakultaet. 
in 800 GeV/c Proton-Proton- 
ungen. ( 
GeV/c proton-proton interactions, 
Diss. (Dr.rer.nat). 
A.J. Roth. 15 Nov 88, 112p 
In German. 


In this thesis the production of D mesons with charm is 
studied in proton-proton interactions with the highest 
timely reachable beam momentum of 800 GeV/c. The 
value of the inclusive cross section for the production 
of) matin ees henna © Sere ere = 
(48 +or- 12) mue b. Under the condition that the re- 
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PHYSICS 
General 


gardment of higher-order perturbation theory for the 
charm production carries still only small changes the 
analysis of the data results low values for the parame- 
ter of the charm quark mass: m sub c approx.= 1.2 
GeV/c (2) . The dependence of the cross section of 
the D mesons on the reduced longitudinal momentum 
is well described by d sigma /dx sub F =9.0( sigma / 
2)(1- vertical stroke x sub F vertical stroke (8.0) . The 
mean ee momentum. The transverse momen- 
tum spectru te well to the shape d sigma / 
dp wb TT (2) T (2) = =0.59(GeV/c) (-2) sigma exp(-0.59p sub 
T 2 (GeV/c) (-2) ). The experimental results allow no 
unique selection under the structure functions but 
prefer models, in which the full momentum of the 
charm quark is transferred to the charm particle. The 
increasement of the cross section against the NA27 
experiment was determined to sigma (D/ anti D ) 
square root of s=38.8 GeV/ sigma (D/ anti D ) square 
root of s=27.4 GeV = 1.6 +or- 0.4. (orig./HSI). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081862.) 


105,374 
TIB/A90-8 1863/GAR PC E07 
— Univ. (Germany, F.R.). Fachbereich 


Tecnatuthencheveslante globale eee | n in einer 
lokalen Streutheorie masseloser T (Trans- 
lation-invariant global charges in a local scattering 
particies). 


of 
Diss. ersten at). 
D. Strube. 10 Feb 89, Gip 
In German. 


The present thesis is dedicated to the study for specifi- 
cally translation-invariant charges in the framework of 
a Wightman field theory without mass gap. The aim 
consists thereby in the determination of the effect of 
the charge operator on asymptotic scattering states of 
massless particles. In the first section the most impor- 
tant results in the massive case and of the present 
thesis in the massless case are presented. The object 
of the second section is the construction of asymptotic 
scattering states. In the third section the charge opera- 
tor, which is first only defined on strictly local vectors, 
is extended to these scattering states, on which it acts 
additively. Finally an infinitesimal transformation of 
scalar asymptotic fields is determined. By this for the 
special case of translation-invariant generators and 
scalar massless asymptotic fields the same results is 
present as in the massive case. forig /HSI). (Copyright 
(c) 1990 by FIZ. Citation no. 90:081863.) 


105,375 

TIB/A90-81864/GAR PC E07 
7 Univ. (Germany, F.R.). Fachbereich 12 - 

sik. 

Quelien von Photonen in hadronischen Ereignis- 
sen der Elektron-Positron Vernichtung. (Source of 
photons in hadronic events of the electron-posi- 
a annihilation). 


iss. 
D.D. Pitzl. 14 Jul 89, 99p 
In German. 


The JADE-detector at the electron-positron storage 
ring PETRA is used to study the production of photons 
in hadronic events at center of momentum energies of 
35 GeV and 44 GeV. Photons are detected in a lead 
glass shower counter. The inclusive photon spectrum 
is measured. To study the origin of photons, pi (0) and 
eta mesons are reconstructed by their decay into two 
photons and their inclusive ‘a are measured. The 
measured inclusive spectra of photons, pi (0) and eta 
mesons are in agreement with the LUND fragmenta- 
tion model. Within errors the photon and pi (0) spectra 
scale with the beam energy. As a further source of 
photons the bremsstrahlung of quarks is studied. After 
selecting energetic isolated photons a number of N 
sub ma (q) = 128 +or- 40 photons is attributed to 
quark bremsstrahlung. The mesured photon spectrum 

agrees with QED calculations in order alpha (3) using 
fractionally charged quarks. The observation of pho- 
tons from quark radiation is corroborated by the meas- 
urement of the forward-backward asymmetry of the 
positively charged jet with respect to the positron di- 
rection which arises in QED due to the interference of 
the amplitudes for initial and final state radiation. The 
measured asymmetry of A = -0.141 +or- 0.041 
agrees with the QED prediction of A sub QEM = - 
0.122. Another interference effect predicted by QED is 
observed for the first time in the distribution of the azi- 
muth angle of the positively charged jet around the 
photon axis. The measured inclusive photon spectrum 
can be explained within errors by summing the contri- 
butions from pi (0) and eta decays and from quark 
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bremsstrahlung. (orig. Hors (Copyright (c) 1990 by 
FIZ. Citation no. 90:081864 


105,376 


TIB/A90-81865/GAR PC E07 
Munich Univ. (Germany, F.R.). Fakultaet fuer Physik. 
Ruhemasse des Elektronenantineutrinos - Unter- 
suchung des Tritium-Betaspektrums. (Rest mass 
of the electron antineutrino - study of the tritium 
beta spectrum). 

Diss. (Dr.rer.nat). 

K.H. Hiddemann. 13 Jan 89, 70p 

In German. 


With an iron-free ( pi /2) square root of 13-spectrome- 
ter the tritium beta spectrum was measured. The 
source represented atomic tritium - bound in the lattice 
of an 11 mue g/cm (2) thick hafnium dioxide layer. Its 
advantages are the stability (nearly no background by 
evaporating tritium) and the simple shape of the excita- 
tion spectrum of the daughter ion (3) He (+) in this 
host lattice. The electron detector allowed to keep the 
background low. The influence of resolution function 
and the description of the energy-dependent back- 
ground on the mass value of the neutrino was studied. 
In the evaluation of the tritium beta spectrum it was 
proved as necessary for a reliable statement on the 
mass of the electron antineutrino to evaluate a large 
energy interval ( Delta E = 10 keV, beta spectrum and 
scattering background). As result arose: m = 15 
(+32) sub -15 eV and Delta M ( (3) H- (3) He) = 18597 
+or- 14 eV for the used 3.3 +or- 0.3 MBq strong triti- 
um source. Furthermore an upper limit for the reaction 
inverse to the tritium decay, caused by cosmic neu- 
trinos incident from outside on the source, could be 
stated. Their reaction rate amounts to less than 4x10 (- 
7) of that of the normal tritium beta decay (90% confi- 
dence). (orig./HSI). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081865.) 


105,377 


TIB/A90-81866/GAR PC E07 
Technische Univ. Muenchen, Garching (Germany, 
F.R.). Physik-Dept. 





is nach Absorption von Kern- 
strahtung. Ein neues Detektorkonzept. (Phonon 
detection after absorption of nuclear radiation. A 
new detector concept). 
Diss. (Dr.rer.nat). 
T. Peterreins. 12 Jun 89, 100p 
In German. 


This thesis reports on experimental tests of a new de- 
tector concept which may be of interest for many appli- 
cations in nuclear and particle physics. Following the 
deposition of energy by nuclear radiation in a solid, 
phonons are created. This holds for ionizing as well as 
for non-ionizing events. In pure dielectric single crys- 
tals at low temperatures these phonons can propagate 
over distances of centimeters within a few microse- 
conds. They can be detected with superconducting 
tunnel junctions placed onto the crystal surface. Due 
to the strong inherent anisotropy of phonon propaga- 
tion in single crystals (phonon focusing) is should be 
possible to determine the position of the interaction 
within the crystal from the pattern of photon intensity 
arriving at the crystal surface. In most experiments we 
used a silicon absorber (dimensions: 10 x 20 x 3 mm 
(3) ) onto which three superconducting aluminum 
tunnel junctions (AI/Al sub 2 O sub 3 /Al) were evapo- 
rated. The operating temperature was T = 0.37 K. Sig- 
nals were caused by absorption of 5.5 MeV alpha - 
particles. It turned out that in main focusing directions 
a strong enhancement of phonon flux is observable 
over distances of a few millimeters. Position informa- 
tion with an accuracy of fractions of a millimeter could 
be obtained both from pulse height analysis as well as 
from examining the time differences between correlat- 
ed pulses in different junctions. The detector in its 
present form is sensitive to energy deposition well 
below 10 (-13) J. (orig./HSI). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081866.) 


105,378 


TIB/A90-81867/GAR PC E07 
Technische Univ. Braunschweig (Germany, F.R.). Na- 
turwissenschaftliche Fakultaet. 


Experimenteile Bestimmung von Kernmassen ra- 
dioaktiver Nuklide im Massengebiet um A=90 und 
A= 148 durch Messung der totalen Zerfalisenergie. 
(Experimental determination of nuclear masses of 
radioactive nuclides in the mass region around 
A=90 and A=148 by measurement of the total 
decay energy) 

Diss. (Dr.rer.nat). 

F. Schreiber. 1990, 109p 

In German. 


In the framework of this thesis for the nuclides (148) 
Ba, (148) La, (87,88) Se, and (91,92) Br for the first 
time the Q sub beta values were determined and from 
this the hitherto unknown nuclear masses calculated. 
At the nuclei (87-89) Br the uncertainties of the Q sub 
beta values given in the literature of the different decay 
chains resulted essentially a confirmation of the known 
yever oe oy (Copyright (c) 1990 by FIZ. Citation no. 


105,379 


TIB/B90-81857/GAR PC E11 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Schicht- und lonentechnik. 

Aufbau und Inbetriebnahme einer Dipolfeldmess- 
maschine. (Construction and setting to work of a 
dipole field measurement machine). 

G. Decker. Aug 89, 121p Rept no. Juel-Spez-518 

In German. 


The magnetic data of the COSY dipole (magnetisation 
curve, amount of the magnetic field, strength of deflec- 
tion, effective length, field distribution and composition 
of the multipole) are determined with four coils, inte- 
grators, a core spin resonance sensor and two linear 
tables for se pm the coils. The coils are either 
turned, moved with the tables or the magnetic field is 
altered. All the equipment is controlled from a UNIX 
computer. All the measured data are automatically col- 
lected, evaluated and managed by a modular meas- 
urement program. The estimation of the accuracy of 
measurement (range 10 (-4) ) and the test of the indi- 
vidual pieces of equipment show that the required ac- 
curacy of measurement of the dipole characteristics 
can be reached. {orig ). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081857.) 


105,380 


TIB/B90-81877/GAR PC E07 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Electron cooling of high-Z ion beams parallel to a 
guide magnetic field. 

S.R. Goldman, and |. Hofmann. Jun 90, 20p Rept no. 
GSI-90-32(prep) 


We consider the cooling of high-Z ion beams through 
collisions with electrons whose temperature parallel to 
a guide magnetic field is considerably lower than their 
perpendicular temperature. For initial electron tem- 
peratures, magnetic fields and charged particle densi- 
ties, as, for instance, are apparently attainable in the 
experimental storage ring (ESR) at GSI Darmstadt, 
electrons tend to be trapped in the vicinity of their 
nearest ion neighbor. This results in an energy ex- 
change with the ions which is qualitatively different 
from conventional models where electron cooling is 
described in terms of small angle collisions or within 
the linearized dielectric response theory. These 
models are justified for situations where the potential 
energy of interaction is small compared to the relevant 
kinetic energy, e.g. for light ions. For our case of high-Z 
ions, on the contrary, it is the trapping process itself, 
which drives the cooling. Using a variety of parametri- 
zations of the electron shielding of the ions, we find 
that the resulting steady state ion temperature parallel 
to the magnetic field is less than a factor of ten higher 
than the original parallel electron temperature. The e- 
folding times of approach to the equilibrium tempera- 
ture have been found of the order of a few milliseconds 
for Z in the range of 20 and above. This result is en- 
couraging with respect to the production of ultra-cold 
beams or even of a crystalline heavy ion state. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081877.) 


105,381 
TIB/B90-81878/GAR PC E07 
Gesellschaft fuer Schwerionenforschung m.b.H., 


Darmstadt (Germany, F.R.). 





ee ee 





Correlated e (+) e (-) peaks observed in heavy-ion 
collisions. 


P. Salabura, K. Bethge, K. Sakaguchi, K.E. Stiebing, 
and H. Backe. Jul 90, 13p Rept no. GSI- ee 
Contracts BMFT 06HD1331, BMFT O6OF11 


Three very narrow e (+) e (-) sum-energy peaks 
around 610, 750, and 810 keV have been observed in 
U+Th as well as in U +Ta collisions at beam energies 
around the Coulomb . As no processes involving 
conventional atomic and nuclear physics were found 
to describe their origin, the data were in particular con- 

fronted with the hypothesis that the lines are due to the 
two-body decay of neutral objects in an e (+) e (-) pair. 

Although the 810 keV sum-energy line observed in 
U+Th is consistent with the prompt two-body e (+) e 
(-) decay of a neutral object if created nearly at rest in 
the heavy-ion center-of-mass system, the other lines 
require at least a considerably more complicated sce- 
nario if they are to be explained in the context of a two- 
body decay. (orig.). (Copyright (c) 1990 by FIZ. Citation 
no. 90:081878.) 


105,382 

TIB/B90-81879/GAR PC E07 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

(82) Kr pilot beam for the accelerator mass spec- 
trometry of (41) Ca. 

A. Steinhof, W. Henning, M. Mueller, E. Roecki, and 
D. Schuell. Jul 90, 8p Rept no. GSI-90-35(prep) 

5. international conference on accelerator mass spec- 
troscopy, Paris (France), 23-27 Apr 1990. 


The use of UNILAC accelerator for the accelerator 
mass spectrometry (AMS) of (41) Ca has the advan- 
tages of a low background and high sensitivity. The 
problem which prevented precise measurements in 
the past was the accurate determination of the trans- 
mission through the accelerator. Therefore, the possi- 
bility of a (82) Kr pilot beam was investigated with em- 
phasis on the influence of a small difference in the 
mass-to-charge ratio on the transmission. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081879.) 


105,383 

TIB/B90-81906/GAR PC E09 

Kernforschungsanlage Juelich G.m.b.H. (Germany, 

F.R.). Inst. fuer Schicht- und lonentechnik. 

Kriterien fuer den Einsatz von digitalen Signal- 

prozessoren in der Leittechnik des Teilchenbesch- 

leunigers COSY am des MOTOROLA 

DSP56000. (Criteria for the use of digital signal 
processors in the control technique of the COSY 

cone rticle LA DePSO000) using the example of the MO- 


Diploma Thesis. 
U. Rath. Nov 89, 94p Rept no. Juel-Spez-529 
In German. 


On the Cooler Synchrotron project (COSY), the beam 
measurement data and their processing are collected 
digitally. From the requirements for quick computing 
time (real time operation) and exact results, the use of 
digital signal processors is intended. The digital signal 
processor DSP 56000 from MOTOROLA was selected 
as the test object. The DSP 56000 has a development 
environment which makes it possible to test it on an 
IBM-PC AT. Tests are carried out which show that the 
simulation program corresponds to the functions and 
processes of the DSP 56000. The above-mentioned 
applications program calculates a ‘fast Fourier trans- 
form’ (FFT). This program is used to judge the speed 
of calculation and the ——— of calculation of the 
signal processor. The al - jorithm used by the FFT pro- 
py is explained. In order to judge the results of the 

ISP 56000, a comparison is made with the equivalent 
FORTRAN FFT. The results which the DSP gives on 
the ADM and the Fortran ey a are compared and 
assessed. The speed of calculation of the DSP 56000 
is determined and is j in comparison with the 
manufacturer's data for other digital signal processors. 
— (Copyright (c) 1990 by FIZ. Citation no. 
90:081906.) 


105,384 

TIB/B90-81909/GAR PC E14 

Kernforschungsanlage Juelich G.m.b.H. (Germany, 

F.R.). Inst. fuer Schicht- und lonentechnik. 

Entwurf und Aufbau eines Messverstaerkers zum 

Einsatz in der Strahidiagnose einer Beschieuniger- 

Ringanlage. (Design and construction of a meas- 

urement amplifier for ~ in the beam diagnosis of 
an accelerator rolled 

H. Konrath. Nov 8! NeeD Rept no. Juel-Spez-528 

In German. 


be used in the fre- 
quency range of 0 to 2 MHz, “is VME bus compatible 
and has an accuracy of + or- 1.5%. Its amplification of 
0 to re dB can be set remotely. The circuit was de- 
sig er aid by means of the simulation 
program n SPICE, he amplifier consists of two succes- 
sive amplifier stages. The first amplifier stage uses a 
video operational amplifier as its main element, and 
the 2nd amplifier stage uses a trans-impedance ampli- 
fier. A prototype was produced, in order to be able to 
check the simulation results and to use the experience 
gained in a ready to use amplifier. The sample am lifi- 
er was fitted on a VME bus PCB using screening. 
misation was carried out on this sample and the meas- 
ured properties were compared with the calculated re- 
sults from simulation. ae dee of the amplifier 
were checked from the characteristic, the Bode 
diagram, the transient behaviour, the distortion factor, 
the noise figure, the temperature behaviour and the 
— separation. The specifications are —— 
assessment of the amplifier is given. Sate) HP). 
(Copyright (e) 1990 by FIZ. Citation no. 90:081 


The measurement amplifier can 


105,385 

TIB/B90-81922/GAR PC E07 

Bonn Univ. (Germany, F.R.). Physikalisches Inst. 

Adiabatic evolution, quantum phases, and Landau- 

Zener transitions in strong radiation fields. 

H.P. Breuer, K. Dietz, and M. Holthaus. Jul 90, 18p 

Rept no. BONN-AM-90-05 

International conference on coherent radiation proc- 

See fields, Washington, DC (USA), 18-22 
un ; 


We develop a method that allows the investigation of 
adiabatic evolution in eee driven quantum sys- 
tems. It is shown how Berry’s geometrical phase 
emer. in quantum optics. "We analyse microwave 
experiments performed on Rydberg atoms and sug- 
gest a new, non-perturbative mechanism to produce 
excited atomic states. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081922.) 


105,386 

TIB/B90-81923/GAR PC E 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Kernphysik 2. 

w approach for precise measurements of keV 
neutron capture cross sections: The examples of 
(93) Nb, (103) Rh, and (181) Ta. 

K. Wisshak, F. Voss, F. Kaeppeler, and G. Reffo. Apr 
90, 86p Rept no. KFK-4674 


A new experimental method has been implemented for 
precise measurements of neutron capture cross sec- 
tions in the energy range from 3 to 200 keV. Neutrons 
are produced via the (7) Li(p,n) (7) Be reaction rer a 
pulsed 3 MV Van de Graaff accelerator. The neutr 
energy is determined by. the time of flight coeuiqun 
using flight paths of less than 1 m. Capture events are 
detected with the Karisruhe 4 pi Barium Fluoride De- 
tector. This detector is characterized by a resolution in 
jamma-ray energy of 14% at 662 keV and 7% at 2.5 
eV, a time resolution of 500 ps, and a peak efficiency 
of 90% at 1 MeV. Capture events are registered with 
approx.= 95% probability above a gamma-ray thresh- 
old of 2.5 MeV. The combined effect of the relatively 
short primary flight path, the 10 cm inner radius of the 
detector sphere, and of the low capture cross section 
of BaF sub 2 allows to discriminate the main back- 
ground due to capture of sample scattered neutrons in 
the scintillator via time of flight, err Log of the neu- 
tron energy range completely undistu: The high ef- 
ficiency and good energy resolution for capture 
gamma-rays yields a further reduction of this back- 
ground by using only the relevant energy channels for 
data evaluation. In the first measurements with the 
new detector, the neutron capture cross sections of 
(93) Nb, tote Rh, and (181) Ta were determined in the 
ener from 3 to 200 keV relative to gold as a 
sta a. he cross section ratios could be deter- 
mined with overall systematic uncertainties of 0.7 to 
-~ maken statistical uncertainties were less than 1% in the 
range from 20 to 100 keV, if the data are com- 
bine in 20 keV wide bins. The necessary sample 
masses were of the order of one gram. Further im- 
provements with respect to sensitivity and a yin 
are discussed. fore .). (Copyright (c) 1990 by Fiz Cita 
tion no. 90:081923. 
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TIB/B90-81924/GAR PC E11 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Kernphysik 2. 


105,389 


General 
Experimente zur me eee a 
energie-Antiprotonen-Speicherring ( ). (Elec- 
a 


Wes Schwab. Jun 90, 129p Rept no. KFK-4673 
n German. 


In 1987, after a longer phase of development this frist 
Cee en EAE. Fhenailiy enaaad Gee 
was built into LEAR. Thereafter - 


, typically. ta icenene Secnetammmen ation aaaet 
ments is the results of all cooling experi- 
ments are summarized. First of all the theory of elec- 


105,388 


TIB/B90-81925/GAR he GmbH. ( 
Kernforschungszentrum tory m. ang 

ny, F.R.). iis anata 
Emission leichter und 


(nat) Ag). 
J. Wentz. May 90, 79p Rept no. KFK-4725 
In German. 


Double differential cross sections d (2) sigma /(d 
Omega xdE) for production of light 
(Z <or= 2) are measured in the reaction 156 MeV (6) 


ition 
which restores the basic ideas of the 
model (conver in |l-space and |-windows for dif- 
ferent ejectiles). Accordingly, ee ee 
description of the experimental data on a wide range of 
ejectile charge numbers. ag (Copyright (c) 1990 by 
FIZ. Citation no. 90:081925. 
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TIB/B90-81926/GAR PC E09 
Bonn Univ. yet | F.R.). Physikalisches Inst. 
‘AL-Jetkammer mit UV: 


Kalibration der ~* -Laser- 
(Calibration 

of the OPAL jet chamber with UV laser beams. 
the beam with position- 


sensitive silicon diodes ))- 


Diploma Thesis. 
J. Koch. Mar 90, 81p Rept no. BONN-IR-90-12 
In German. 


Re COM. Game: > 
duced by 


position sensitive the 

point of impact in two dimensions by the charge divi- 
sion method. Measurements on several diodes were 
Carle cut order to callbrete these devices end to 
he thipupens equation eiehie exressiond ete 
the t equation expressions were 
Gbtained for descsting the the observed behaviour. It was 
shown that the magnetic field of OPAL as well as the 
UV laser wavelength and puis duration had no influ- 
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n the position information. (orig.). (Copyright (c) 
$990 by FIZ. Citation no. 90:081926.) 
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TIB/B90-81927/GAR PC E07 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Vector meson dominance and pointlike coupling 
of the photon in soft and hard 

E. Paul. May 90, 23p Rept no. BONN-ME- 90-04 

Ww on vector dominance phenomena in the 
interaction of photons with hadrons and nuclei, Goet- 
tingen (Germany, F.R.), 20-21 Feb 1990. 


Recent experimental results on photoproduction of ha- 
drons probe the nature of the interacting photon over a 
wide kinematical range from soft to hard processes. 
Single inclusive spectra and energy flows of the final 
state charged particles are well described by assuming 
Lay photon production data are built up by an incoher- 
pn on prog of a soft Vector-Meson-Dominance 

a hard pointlike photon component. 

{orig)). (orig). (Copyright (c) 1990 by FIZ. Citation no. 

1927.) 


105,391 
TIB/B90-81928/GAR PC E07 
Gesell Schwerionenforschung m.b.H., 


ischaft fuer 
aa ae plasma: Aspects of 
and quark gluon " ° 
oe mE 
H.C. and J. Rafelski. Jul 90, 42p Rept no. 
GSI-90-37 (prep) 


A survey of our current understanding of the strange 
particle signature of quark gluon plasma is presented. 
os is placed on the theory of strangeness pro- 

in the plasma and recent pertinent experimen- 
tal aoe Useful results on spectra of thermal parti- 
cles are given. (orig.). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081928.) 


105,392 
TIB/B90-81929/GAR PC E07 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

in ultra-relativistic heavy- 

lisions: Flavour kinetics. Pt. 2. 

H.W. Barz, H. Schulz, B.L. Friman, and J. Knoll. Jul 
90, 23p Rept no. GSI-90-39(prep) 


A recently presented model for the non-equilibrium ex- 
pansion and hadronization of and the strangeness pro- 
duction in a quark-gluon plasma is developed further. 
The model includes all members of the lowest flavour 
SU(3) multipiets, the effect of particle evaporation from 
the surface of the system and a hydrodynamic treat- 
ment of the volume expansion. The evaporation and 
the decay of resonances are found to be equally im- 
portant for the production of pions and kaons, and to 
give about 60% of the total yield. If a quark-gluon 
plasma is formed, the relative strangeness yield is 
strongly enhanced compared to pp collisions. The pre- 
—— of the model are also compared to recent data 

lor nucleus-nucleus collisions. (orig.). (Copyright (c) 
1900 by FIZ. Citation no. 90:081929. 295 
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TIB/B90-81930/GAR PC E07 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Interchannel interactions in eneneene radia- 
tioniess ey ye neon-like ion 

S. Fritzsche, G. Zschornack, G. Musial, and G. Soff. 
Jul 90, 15p Rept no. GSI-90-38(prep) 


Relativistic K-LL Auger transition rates in intermediate 
coupling including interchannel interactions are pre- 
sented for nine ions in the neon-isoelectronic se- 
quence up to uranium. For neutral neon a comparison 
with experimental data is given. We demonstrate for 
the first time, that intercontinuum interactions result in 
a remarkable redistribution of individual transition rates 


even in high tic transitions. For instance, chan- 
nel mixing shifts K-L sub 1 L sub 1 rate by about 
4% and K-L sub 3 L sub 3 (J = 0) rate by about 


11% in neon-like uranium, while total Auger rates are 
almost not affected. oe ). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081930 
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TIB/B90-81931/GAR PC E07 
Geselischaft fuer Comestacataarang m.b.H., 
Darmstadt (Germany, F.R.). 
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intermittency in nuclear multifragmentation. 
M. Ploszajczak, and A. Tucholski. Jul 90, 50p Rept 
no. GSI-90-40(prep) 


Fluctuations of the fragment size distribution in a per- 
colation model and in nuclear multifragmentation fol- 
lowing the breakup of high energy nuclei in the nuclear 
emulsion are studied using the method of scaled facto- 
rial moments. An intermittent patern of fluctuations is 
found in the data as well as in the percolation lattice 
calculation. This is a consequence of both a self-simi- 
larity in the fragment size distribution and a random 
character for the oa law. These fluctuations are in 
general well-described by percolation model. The mul- 
tifractal dimensions are calculated and their relevance 
to the study of possible critical behaviour is pointed 
out. (orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:081931.) 


105,395 
TIB/B90-81932/GAR 
Gesellschaft fuer 


PC E07 
Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Reactions at tens of — toe and a few GeV/u: Dif- 
ferences and simila 

W. Henning. Jul 90, 20p Fiept no. GSI-90-36(prep) 

2. IN2-P3-RIKEN symposium on heavy-ion collisions, 
Obernai (France), 9-13 Apr 1990. 


The increased interest in heavy-ion physics at GeV/u 
energies is still paralleled by intensive research at en- 
ergies closer to the barrier up to tens of MeV/u. The 
new heavy-ion facility at GSI, consisting of the im- 
proved UNILAC and a new 2 GeV/u synchrotron SIS 
and the experimental storage ring ESR allow heavy- 
ion studies over the full energy range. An attempt is 
made to summarize the research proposals for these 
facilities in light of the differences and common as- 
pects between the various energy —— (orig.). 
(Copyright (c) 1990 by FIZ. Citation x no. 90:081932. ) 


105,396 
TIB/B90-81933/GAR PC E0 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, ae 

Localized Hi Fermion 

D. Harley, G. Soff, and J. Hatelsh. Jul 90, 10p Rept 
no. GSI-90-34(prep) 


We obtain spherically symmetric classical solutions to 
the strongly coupled Higgs-Fermion fields in the 
electroweak SU(2) sub L xU(1) sub y standard egal 
We find that there exists an upper limit on the ph — 
mass of Fermions due to the non-perturbative distor- 
tion of the Higgs vacuum in the vicinity of localized Fer- 
mion solutions. For a reasonable range of Higgs 
masses, the upper limit on the Fermion mass is of the 
order of 2 TeV. (orig.). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081933. 


105,397 
TIB/B90-82010/GAR PC E07 
a — (Germany, F.R.). Physikalisches Inst. 

and the hidden symmetry of the 
2D nati model ina 


magnetic field. 
D. Levy. Jul 90, 34p Rept no. BONN-HE-90-06 


Lattice algebras are defined and used to study the 
symmetries of 2D lattice models. New and interesting 
examples of lattice algebras are provided by the affine 
Hecke algebra due to the possibility of constructing 
Braid generators out of its generators. | propose an 
ansatz for the latter and derive some solutions. A par- 
ticular finite dimensional quotient is shown to be a nat- 
ural generalization of the Temperley-Lieb-Jones alge- 
bra. It is used to give a unified picture of known and 
unknown symmetries of the spin 1/2 xxz model with 
boundary terms. The Ising model in an external mag- 
forig, field is also a representation of this quotient. 
{on ae al (c) 1990 by FIZ. Citation no. 


118/890-82031/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 

Untersuchungen mechanischer ane 
von supraleitenden Quadru; 

Einflusses auf die Strahistabilitaet bei HERA. 
(Studies of aaa aa oscillations of su 


ducti and their influence 
on a Rees stability Daity at HERA). 


Diploma Thesis. 

K. Floettmann. Jul 90, 71p Rept no. DESY-HERA-90- 
09 

In German. 


For thermal insolation purposes the superconducting 
coils of the magnets in the HERA proton accelerator 
have been suspended from the cryostat wall with glass 
fibre strips. Since quadrupole motion induces beam 
motion, it is important to examine the mechanical prop- 
erties of the suspension structure. After a description 
of the main components of the equipment for vibration 
measurements, - Calibration at liquid helium temper- 
ature is desribed. In the second part of the paper a 
simple mathematical model of the quadrupole suspen- 
sion structure is developed by using Lagrange formal- 
ism. Results are compared with measured data and 
also experimental results for different settings of exter- 
nal noise sources (e.g. helium flux, vacuum pumps) are 
given and discussed. Finally the beam separation at 
the interaction point is derived by using the calculation 
for uncorrelated quadrupole motion from Courant and 
Snyder. a (Copyright (c) 1990 by FIZ. Citation no. 
90:082031 
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TIB/B90-82032/GAR PC E07 
Max-Planck-inst. fuer Physik und Astrophysik, Munich 
(Germany, F.R.). Werner-Heisenberg-Inst. fuer Physik. 
Heavy quark charge asymmetries below the Z (0) 
resonance. 

H. Kroha. Jul 90, 46p Rept no. MPI-PAE/Exp.El.-227 
25. IUPAP international conference on high energy 
physics, Singapore (Singapore), 2-8 Aug 1990. 


The status of charge asymmetry measurements for 
charm and bottom quarks below the Z (0) resonance is 
reviewed. An up-to-date compilation including the 
latest results is given. The combined charge asymme- 
try measurements are used to determine world aver- 
age values for the weak neutral current couplings of 
the heavy quarks and to set limits on flavour oscilla- 
tions in the neutral B meson system and on a possible 
common substructure of electrons and heavy quarks. 
The results for the axial-vector couplings of c and b 
quarks are a sub c = +(0.98 +or- 0.16) and a sub b 
=-(0.61 +or- 0.12), respectively, without taking B (0) 
anti B (0) mixing into account. The sensitivity of the 
combined b asymmetry neasurements for B (0) anti B 
(0) oscillations has increased considerably leading to 
the result chi sub | =0.171 +or- 0.065 for the mixing 
parameter. This value combined with measurements 
from like-sign dilepton production } gee the first experi- 
mental confirmation for non-zero B sub s (0) mixing, at 
a confidence level of more than 95%. Lower limits on 
the compositeness scale for electron and heavy quark 
contact interactions were obtained in the 1-3 TeV 
range (at 95% C.L.). a ). (Copyright (c) 1990 by FIZ. 
Citation no. 90:08203; 
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TIB/B90-82033/GAR PC E07 
Max-Planck-inst. fuer Physik und Astrophysik, Munich 
(Germany, F.R.). Werner-Heisenberg-Inst. fuer Physik. 
Reinvestigation of compositeness limits from e 
(+) e (-) annihilation. 

pA Aug 90, 18p Rept no. MPI-PAE/Exp.El.- 

23 

25. IUPAP international conference on high energy 
physics, Singapore (Singapore), 2-8 Aug 1990. 


Data of the PEP and PETRA experiments on lepton 
pair production have been investigated in terms of 
compositeness. Different methods are compared for 
treating the common normalization errors of the data 
points when fitting the predicted cross sections. We 
discuss difficulties in the interpretation of experimental 
limits on the compositeness scale Lambda not men- 
tioned in previous measurements. Lambda turns out 
not to be the appropriate parameter to estimate effects 
of a possible substructure of quarks and leptons. 
Limits on Lambda from different experiments can nei- 
ther be compared nor combined. A combined analysis 
of the cross section measurements at PEP and 
PETRA has therefore been performed in order to de- 
termine to which extent new contact interactions can 
be excluded from present e (+) e (-) annihilation data. 
(orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:082033.) 
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TIB/B90-82034/GAR PC E07 
Max-Planck-inst. fuer Physik und Astrophysik, Munich 
(Germany, F.R.). Werner-Heisenberg-Inst. fuer Physik. 
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PROBLEM-SOLVING INFORMATION FOR STATE & LOCAL GOVERNMENTS 


pee he rn rp menara eRe 


Ki Kilgus, R. Kotthaus, and E. Lange. Jul 90, 46p 
Rept no. MPI-PAE/Exp.El.-228 


A detailed study of the potential of Csi(TI)-photodiode 
detectors for applications in low level 
was carried out. The energy resolution 
tals a te ae cm (3) ) for — ae? 4 the Mev v range 


E- 5%. E(MeV) (-0. 6a) In kg size 4 detectors, where 
resolution is limited by the use of new 
large area low pa pi pin Si phe photodiodes led to 
significantly im ecision of Delta E 
(wh) = 180 keV n oats ale indameadert of 2 om. Unfa- 
vour: ight collection geometries, like in large ac- 
ceptance well detectors, do not substantially rade 
= see measurement. Scintillation light yields vary 
lemperature and time such that excellent 
poms term stability c can be expected. For the first time a 
systematic investigation of inherent crystal radioactiv- 
_———— possible due to the es energy resolution 
big crystals. Six alpha -active — 
clides of the’ Seieeaeahabs were identified. The 
topes are in equilibrium with each other but not in ae 
ular equilibrium with (232) Th. The total alpha -activity 
varies from crystal to crystal between 2.4 and 5.5 
decays/(h.cm (3) ) corresponding to (228) Th concen- 
trations of 1.1 to 2.5x10 (-18) grams/gram. Activity 
from (238) U-chain isotopes is not seen at a level two 
orders of magnitude below the Th-activity. — 2 
are discu for further improved energy resolution 
and for applications in low level 
cally for a search for (100) Mo double beta decay. 
(orig) os arr (c) 1990 by FIZ. Citation no. 
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TIB/B90-82035/GAR PC E07 
Bonn Univ. (Germany, F.R.). Lg ema Inst. 
Deformations along critical lines of field theories 
in two dimensions. 

P. Chaselon, R. Flume, and F. Constantinescu. Aug 
90, 9p Rept no. BONN-HE-90-07 


We investigate deformations of two dimensional qua- 
sirational conformal field theories through marginal de- 
formations. A recursive representation of the perturba- 
tion expansion is found which allows to k track of 
the variation of the data of the conformal theory to 
arbitrary —_ Fo theses alized Kadanoff- 
Brown criterio is discussed. (orig.). 
(Copyright (c) 71990 ‘byt FIZ ition no. 90:082035.) 
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MiG-90-00382/GAR PC E07/MF E01 


Energy, Mines and Resources Canada. Hydraulic 
Energy, Ottawa (Ontario). 
hydro research and development, 1984- 


J. B. FitzPatrick. c1989, 17p 


The use of syphons date back to 1500 BC when the 
Greeks and Romans used them to convey drinking 
water over high terrain. Modern day syphons consist of 
large installations for both water supply and irrigation 
Scaenenen and, more recently, smaller installations for 
ment. Acres International Ltd. par- 
tepatedin in (or | ere 2 a ydro studies, 2 in 
he US and 4 in Canada hese si included the 
poe and investigation of small Some hydro instal- 
lations to understand more fully the engineering design 
concept characteristics required to develop a site. One 
of the overall goals of the study is to achieve a generic 
design of installations, which would be an ideal alter- 
native to using hydrocarbon-fueled power systems in 


small communities. Syphon hydro installations can be 
fully ——_ and operated unattended. This report 
summarizes the research work undertaken by Acres 


since 1984 
105,404 

MIC-90-02363/GAR PC E07/MF E01 
Manitoba, Winnipeg. 

Sustainable land and water strategy: 


Asummary of public input: What you told us. 
c1989, 57p 


This brochure gives an overview of public comment on 
soil and water policies which were reviewed at meet- 
pe = Lg ent edie tb atheig ‘ovincial 

ment’s land and water strat material was 
drawn from comments in questionnaires, 
written submissions, letters and sarwcrpte prepared 
from notes and recordings at the meetings and work- 
shops and covers the concept of sustainable develop- 
ment, water policies, soil policies, and northern issues, 
as well as other issues, concerns and stra . Soil 
and water policies were revised in light of input. 
Highlights are also included. 
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MIC-00.02496/GAR PC £07/MF E01 
echnology oe and Technical Services 

omen Ottawa (Ontario 

Canada. Technology it and Technical 


Services Branch: ch: Hortzone, 1987-89. 
Annual 


publica’ 
F = Ya SSC_ENAO-11/18-1989, ISBN-0-662- 
131-, 
Text in English and French (Bilingual). (Horizons, 
1987-89). 


Annual report of the Branch, covering its activities, 
mandate and related organizations. The Branch’s ac- 
pa in the area of clean water, including computer- 

ed process audits, fuel oil from sludge, the BIOS 
project and the DRECT program; activities relating to 
pure air, including motor vehicle emissions control and 
alternative fuels; and activities relating to productive 
land, including the use of wastewater and sludge in ag- 
py and treating inorganic residues are all de- 
scribed. 


105,406 
MIC-90-02623/GAR PC E07/MF E01 
Government of Canada, Ottawa (Ontario 

Applying biotechnology for environmental protec- 


c198 
BIOQUAL ‘88 (1988: Burlington, Ont.) 


Abstracts of the proceedings of the conference, cover- 
ing the use of biotechnology for environmental moni- 
toring and sampling in Canada and the U.S., innovative 
bioprocesses for treating wastes and residues from in- 
dustrial processes, the use of in situ bioremediation, 
and biomonitoring. 


Human Resources 


105,407 

MIC-90-02955/GAR PC E07/MF E01 

Manitoba. Health Services Commission, Winnipeg. 

Manitoba. Health Services Commission: Capital 
1989-90. 


program, 
Annual report. 
c1989, 15p 


Contains capital program estimates, and schedules 
which show projects in construction, projects ap- 
proved for construction, projects approved for archi- 
pet planning, projects awaiti government 
approved for functional programming, 
onda facilities for future consideration as projects. 


Police, Fire, & Emergency Services 


105,408 
DE90016099/GA PC A03/MF A01 
EG and G Rocky Prats, Inc., Golden, CO. Rocky Flats 
Plant. 


105,411 


Transportation 


Analysis of offsite emergency planning zones 
ee 

C. R. Hodgin, C. Armstrong, N. M. Daugherty, T. L. 
Foppe, and A. J. Petrocchi. 16 May 90, 13p RFP- 
ADD-0001 

Contract AC34-90DP62349 

Sponsored by Department of Energy, Washington, DC. 
TN ee ee ee 
products. 


This Project Plan Overview 
project 


ing 
radionuclides to the atmosphere from the facility. We 
will also develop recommended EPZs for accidental 
releases of major nonradiological hazardous sub- 


facility. DOE and EG&G Rocky Flats will submit these 
recommendations to the CDH for potential use in the 
State’s offsite emergency planning for the Rocky Flats 
Plant. 3 refs., 3 figs., 4 tabs. 


Transportation 


105,409 

MIC-90-00027/GAR PC E07/MF E01 
Ontario. Ministry of Pine «agg Research and De- 
velopment Branch, Downsview 

Guide to consultant research 1 assignments and 
Ontario Joint Transportation Research — 


gramme. 
1987, 28p 


—_ Providing information to i h 
Coneullants as to the administrative, 
arti Ro 


the 
Son of aguwowed prcielis tor Galeiak WD Wank tor 
which the R&D Branch, Highway Engineering Division, 
is responsible. This work is mainly aimed at improve- 
ments in the design, construction, maintenance and 
operation of the provincial highway system. 





105,410 


MIC-90-01104/GAR PC E07/MF E01 
Hamilton-Wentworth (Ont.). Planning and Develop- 
ment Dept., Hamilton (Ontario). 


Determines how customers travel to the market; where 
car drivers park; changes in market usage since the 
pape ted ert p oop gerne ry haga 
ing structure on the north side of York Boulevard; per 

ceived advantages and disadvantages of the Sow 
parking structure; and the overall level of satisfaction 


‘with the parking situation in the vicinity of the market. 


105,411 


MIC-90-01301/GAR PC E07/MF E01 
Manitoba. Dept. of Highways and Transportation, Win- 
nipeg. 


Manitoba. Dept. of — and Transportation: 
1988 traffic map statistics. 

Annual publication. 

c1988, 90p 


Listing of traffic count — by highway number, 


giving count number, annual average daily traffic, and 
percentage of trucks. 
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MiG-00-01662/GAR PC E07/MF E01 

Science Institute of the Northwest Territories, Yellowk- 

nife. 

Science institute of the Northwest Territories: 
1988-89. 


Annual 
c1989, 14p 
Year-end statements (8 p.) laid in. 


Annual report of the Institute, ue. Pas highlights of the 
year’s activities, and more detailed information on pro- 
grams administered and community activities. 
include policy advice to the territorial government, the 
Industrial Research Assistance Program for small busi- 

nesses, science fairs, and the summer job programs. A 
financial statement is included. 


Eee: 
SPACE TECHNOLOGY 





Astronautics 


105,413 
N90-25083/8/GAR 
(Order as N90-25075/4/GAR, PC Aree 


Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen 
(Germany, F.R.). Unternehmensgruppe Raumfahrt. 
MARS, an Al-Based Mission Activities and Re- 
source Scheduler. 

N. Schielow, F. Zapp, and A. Kellner. 1989, 10p 
MBB-0060/89-PUB 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 53-62. Presented at Estec 
Workshop on Artificial Intelligence: Applications for 
py Projects, Noordwijk, Netherlands, 15-17 Nov. 
1 " 


The planning algorithm and the method to propagate 
time constraints are described, and practical results 
and experiences achieved by using the MARS system, 
which aims at the automatic generation of mission 
plans including crew activity plans and experiment ti- 
melines under consideration of a large multitude of 
time and resource constraints, are given. Data can be 
structured into hierarchical interconnected levels such 
as: phases, tasks, subtasks, and activities. The MARS 
system performs extensive syntactic and semantic 
consistency checks on these data. 


105,414 
N90-25176/0/GAR 
PC A03/MF A01; EPD, ESTEC, Noordwijk, 
Netherlands, HC 20 Dutch guilders 
European — Agency, Paris 7. 
Materials Processes for Spacecraft: The 


ESTEC Approach. (Re ao 
4 ern cFeb 90, 16p ESA-STM-244, ESA-STM- 


The approach to materials and processes problems 
used by ESTEC is described. The approach combines 
pragmatism with standardization. The need to further 
formalize the work of the division in ee larger and 
more complex future projects is discu: The need 

to maintain flexibility and the ability to make ad hoc 
interventions is stressed. The training of new staff, en- 
gineers and technicians in the specialized domain of 
space materials and processes is identified as the big- 


gest chall facing ESTEC in preparing itself to 
meet future challenges. 
105,415 

25505/0/GAR 


(Order as N90-25503/5/GAR, PC a MF 
04, 


National Aeronautics and Space Administration, Hous- 
ton, TX. 1 aa B. Johnson Space Center. 

Mobile Transporter Path Planning. 

P. Baffes, and L. oe Mar 90, 9p 

In Its Third Annual Workshop on mene Operations Au- 
tomation and Robotics (Soar 1989) p 51-59. 


The use of a genetic algorithm (GA) for solving the 
mobile transporter path planning problem is investigat- 
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ed. The mobile transporter is a traveling robotic vehicle 
proposed for the space station which must be able to 
reach any point of the structure autonomously. Ele- 
ments of the genetic algorithm are explored in both a 
theoretical and experimental sense. Specifically, 
double crossover, greedy crossover, and tournament 
selection techniques are examined. Additionally, the 
use of local optimization techniques working in concert 
with the GA are also explored. Recent developments 
in genetic algorithm theory are shown to be particularly 
effective in a path planning problem domain, though 
problem areas can be cited which require more re- 
search. 


105,416 
N90-25518/3/GAR 

Order as N90-25503/5/GAR, PC non) 

4 

og Engineering and Sciences Co., Inc., Hous- 
ton, TX. 
Quantitative Assessment of Human Motion Using 
Video Motion Analysis. 
J. D. Probe. Mar 90, 3p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 155-157. 


In the study of the dynamics and kinematics of the 
human body, a wide variety of technologies was devel- 
oped. Photogrammetric techniques are well docu- 
mented and are known to provide reliable positional 
data from recorded images. Often these techniques 
are used in conjunction with cinematography and vi- 
deography for analysis of planar motion, and to a 
lesser degree three-dimensional motion. Cinematogra- 
phy has been the most widely used medium for move- 
ment analysis. Excessive operating costs and the lag 
time required for film development coupled with recent 
advances in video technology have allowed video 
based motion analysis systems to emerge as a cost 
effective method of collecting and analyzing human 
movement. The Anthropometric and Biomechanics 
Lab at Johnson Space Center utilizes the video based 
Ariel Performance Analysis System to develop data on 
shirt-sleeved and space-suited human performance in 
order to plan efficient on orbit intravehicular and extra- 
vehicular activities. The system is described 


105,417 
N90-25550/6/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 


4 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Smart Hands for the EVA Retriever. 

C. W. Hess, and L. C. Li. Mar 90, 6p 

In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 441-446. 


Dexterous, robotic hands are required for the extrave- 
hicular activity retriever (EVAR) Mog, being devel- 
oped by the NASA Johnson es Center (JSC). 
These hands, as part of the EVAR system, must be 
able to grasp objects autonomously and securely 
which inadvertently separate from the Space Station. 
Development of the required hands was initiated in 
1987. lined here are the hand development activi- 
ties, including design considerations, progress to date, 
and future plans. Several types of dexterous hands 
that were outeshed, along with a proximity-sensing ca- 
pability that was developed to initiate a reflexive, 
adaptive grasp, are described. The evaluations result- 
ed in the design and fabrication of a 6-degree-of-free- 
dom (DOF) hand that has two fingers and a thumb ar- 
ranged in an anthropomorphic configuration. Finger 
joint force and position sensors are included in the 
design, as well as infrared proximity sensors which 
allow initiation of the grasp sequence when an object 
is detected within the grasp envelope. 


105,418 
N90-25554/8/GAR 
(Order as N90-25503/5/GAR, PC a4 


Sterling Software, Moffett Field, CA. 

Remote Operation of an Orbital Maneuvering Vehi- 
cle in Simulated Docking Maneuvers. 

A. R. Brody. Mar 90, 5p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 471-475. 


Simulated docking maneuvers were performed to 
assess the effect of initial velocity on docking failure 
rate, mission duration, and delta v (fuel consumption). 


Subjects performed simulated docking maneuvers of 
an orbital maneuvering vehicle (OMV) to a space sta- 
tion. The effect of the removal of the range and rate 
displays (simulating a ranging instrumentation failure) 
was also examined. Naive subjects were capable of 
achieving a high success rate in performing simulated 
docking maneuvers without extensive training. Failure 
rate was a function of individual differences; there was 
no treatment effect on failure rate. The amount of time 
subjects reserved for final approach increased with 
starting velocity. Piloting of docking maneuvers was 
not significantly affected in any way by the removal of 
range and rate displays. Radial impulse was significant 
both by subject and by treatment. NASA's 0.1 percent 
rule, dictating an approach rate no greater than 0.1 
percent of the range, is seen to be overly conservative 
for nominal docking missions. 


105,419 
N90-25564/7/GAR 
(Order as N90-25503/5/GAR, PC bs” = 


National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Technology for an intelligent, Free-Flying Robot 
for Crew and Equipment Retrieval in Space. 

J. D. Erickson, G. J. Reuter, K. J. Healey, and D. E. 
Phinney. Mar 90, 7p 

In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 559-565. 


Crew rescue and equipment retrieval is a Space Sta- 
tion Freedom requirement. During Freedom's lifetime, 
there is a high probability that a number of objects will 
accidently become separated. Members of the crew, 
replacement units, and key tools are examples. Re- 
trieval of these objects within a short time is essential. 
Systems engineering studies were conducted to identi- 
system requirements and candidate approaches. 
ine such approach, based on a voice-supervised, in- 
telligent, free-flying robot was selected for further anal- 
ysis. A ground-based technology demonstration, now 
in its second phase, was designed to provide an inte- 
grated robotic hardware and software testbed support- 
ing design of a space-borne system. The ground 
system, known as the EVA Retriever, is examining the 
problem of autonomously planning and executing a 
target rendezvous, grapple, and return to base while 
avoiding stationary and moving obstacles. The current 
prototype is an anthropomorphic manipulator unit with 
dexterous arms and hands attached to a robot body 
and latched in a manned maneuvering unit. A precision 
air-bearing floor is used to simulate space. Sensor 
data include two vision systems and force/proximity/ 
tactile sensors on the hands and arms. Planning for a 
shuttle file experiment is underway. A set of scenarios 
and strawman requirements were defined to support 
conceptual development. Initial design activities are 
expected to ve in late 1989 with the flight occurring 
in 1994. The flight hardware and software will be 
based on lessons learned from both the ground proto- 
type and computer simulations. 


105,420 

N90-26021/7/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Space perro Ven Schedule, and Perform- 
ance of NASA’s MARS Observer Mission. Fact 
Sheet for the Daten Subcommittee on Sci- 
ence, Technology, and Space, Committee on Com- 
merce, Science, and Transportation, US Senate. 

H. R. Finley. May 88, 22p GAO/NSIAD-88- 137FS, B- 
230525 


The Mars Observer mission is the first in a series of 
planned planetary missions based on a low-cost ap- 
proach to spacecraft and mission design. The mis- 
sion’s objective is to explore the geology, topography, 
and climatology of Mars. After a 1-year transit to Mars, 
the spacecraft is expected to assume a low-altitude 
polar orbit and to repetitively map the surface and at- 
mosphere of Mars every 59 days for 687 days, which is 
1 year on Mars. The mission was originally scheduled 
to be launched in 1990 and to be completed in 1993. 
However, NASA decided in April 1987 to delay the 
launch until 1992 because too many planetary mis- 
sions were scheduled during the first 2 years of the 
shuttle’s return to service and because of fiscal year 
1987 funding constraints. At the start of the project in 
fiscal year 1985, NASA estimated the total cost of the 
mission at $292.5 million. In October 1987, the cost 
estimate was $513.8 million. The estimate rose princi- 
Pally due to additional costs related to future mission 








studies, engineering and technical assistance in evalu- 
ating proposals, communications band development, 
support for two altimeters, and, after the Challenger 
accident, replanning the mission and expanding its 
scope. The initial mission objectives are expected to 
be fully achieved. In addition, the mission is scheduled 
to be expanded in several areas. France is supplying 
an instrument for improvi netic field meas- 
urements, and NASA has to test deep space 
communications frequencies and equipment on this 
mission. Furthermore, NASA plans to have the space- 

craft take photographs that will be made available to 
the public because of the increased interest in Mars 
exploration. 


105,421 

N90-26022/5/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Space oe mae Cost, Schedule, and Perform- 
ance of NASA’s Magellan Mission to Venus. Fact 
Sheet for the Chairman, Subcommittee on Sci- 
ence, Technology, and Space, Committee on Com- 


merce, , a , US 3 
H. R. Finley. May 88, 22p GAO/NSIAD-88-130FS, B- 
230525 


The Magellan mission is intended to investigate the 
origin and evolution of Venus. The launch date for this 
mission was originally set for il 1988, and it was 
scheduled to end i in April 1989. Since then the launch 
date has changed twice. At the start of the project in 
fiscal year 1984, NASA estimated the project’s total 
cost at $294.6 million, assuming that the spacecraft 
would be launched by the shuttle in April 1988 and 
would use a Centaur upper stage to provide propulsion 
into an interplanetary trajectory. In October 1987, the 
mission cost estimate was increased about $219 mil- 
lion to $513.5 million, which was a result of launch 
delays adopting to a new upper stage, accommodating 
a new trajectory, and problems with the development 
of the mission’s major scientific instrument. The Ma- 
gellan mission is described, its cost is estimated, its 
schedule chronicled, and its performance predicted. 
The mission’s objective to map at least 70 percent of 
the Venus surface is expected to be achieved. 


105,422 

N90-26023/3/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Space pecs tear Cost, Schedule, and Perform- 
ance of NASA’s Ulysses Mission to the Sun. Fact 
Sheet for the Chairman, Subcommittee on Sci- 
— Technology, and , Committee on Com- 


rce, Science, and Trai ransportatio n, US Senate 
HAE Finley. May 88, 27p GAO/NSIAD-88-129FS, B- 


The Ulysses mission, previously known as the Interna- 
tional Solar Polar Mission, is a joint NASA/ESA 
project. It is the first and only planned mission to ob- 
serve the remote polar region of the sun. Its objective 
is to study the three-dimensional structure and dynam- 
ics of the solar chromosphere and corona, helios- 
phere, and interstellar medium, to provide a better un- 
derstanding of the effects of solar activity on the 
earth’s weather and climate. As originally conceived, 
the mission was to use two spacecrafts: one devel- 
oped by NASA and one developed by ESA, and more 
than 200 scientists from 65 universities and research 
centers in 13 countries. Because of budget reductions, 
NASA canceled its spacecraft resulting in the elimina- 
tion of about one-half of the science instruments to be 
flown and about 80 U.S. and European investigators 
from the project, the opportunity to perform simultane- 
ous observations in both solar hemispheres and 
stereoscopic observations from two vantage points in 
the heliosphere, and the ability to perform white light, x 
ray, and ultraviolet measurements of various coronal 
phenomena. A unique aspect of this mission is that it 
will be the first solar exploration to use an out-of-eclip- 
tic trajectory. Previous solar studies have been limited 
to solar observations in the ecliptic plane where solar 
wind phenomena is very complex and difficult to un- 
derstand. Since the project’s inception, the launch 
date has been delayed three times. The original mis- 
sion objective will not be fully achieved, primarily due 
to the cancellation of the NASA spacecraft. 


105,423 

N90-26024/1/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 


Space Am  pemagpapannan gue gent 


Space and Shuttle. 
S. A. Schwartz, R. W. Beers, C. M. Phillips, and Y. 
Ramos. Apr 90, 38p GAO/IMTEC-90-18, B-237832 


Experts estimate that more than 3.5 million man-made 
are orbiting the earth. These objects - 


larger. 
hy og target tye 22,000 miles per hour. 
If it hit a spacecraft, it do about the same 
damage as would a 400-pound safe traveling at 60 
miles per hour. The Government Accounting 
(GAO) reviews NASA’s plans for protecting the space 
station from debris, the extent and precision of current 
NASA and Defense Department (DOD) debris-tracking 
capabilities, and the extent to which debris has ane 
affected shuttle operations. GAO recommends that 
the space debris model be updated, and that the find- 
ings be incorporated into the plans for protecting the 
space station from such debris. GAO further recom- 
mends that the increased risk from debris to the space 
shuttle operations be analyzed. 


105,424 
N90-26025/8/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

and Perform- 


Exploration: Cost, 
ance of NASA’s Galileo Mission to Jupiter. Fact 
Sheet for the Chairman, Subcommittee on Sci- 
ence, Technology, and Space, Committee on Com- 


merce, Science, and Transportation, US Senate. 
pli Saas May 88, 34p GAO/NSIAD-88-138FS, B- 


The objectives of the Galileo mission are to investigate 
the chemical composition and physical state of Jupi- 
ter’s atmosphere and satellites and to — the struc- 
ture and pt of Jupiter's magnetos- 
phere, that is its magnetic field. The launch date, 

nally scheduled for January 1982, ey By 
over 7 years. U) previous launch schedules, the 
shortest cruise time - the amount of time it takes a 
spacecraft to reach its destination - to Jupiter was 26 
months; now, under the current launch schedule, the 
cruise time to Jupiter, will be 72 months, an increase of 
almost 4 years. At the start of the project in fiscal year 
1978, NASA estimated its total cost at $410.1 million. 
In October 1987, the cost estimate was $1,362.5 mil- 
lion. The increase in the cost estimate was primarily 
due to Shuttle launch delays, changes to the upper 
stage, which provides the propulsion for interplanetary 
trajectory, and the Challenger accident. Accordi 
the project staff, this mission is expected to ex its 
initial objectives. The launch delays and the extended 
cruise time have allowed NASA to e the scope of 
the scientific investigations and to add or enhance sci- 
entific instruments. 


105,425 
N90-26026/6/GAR 
b- land Univ., College Park. 

ECT EXODUS. 
Pinal Report, 23 Jan. - 14 May 1990. 
R. Bryant, J. Dillon, G. Grewe, J. Mcmorrow, and C. 
Melton. May 90, 200p NAS 1.26:186836, ENAE-412, 
NASA-CR-186836 
Contract NGT-21-002-800 


A ign for a manned Mars mission, PROJECT 
EXODUS is presented. PROJECT EXODUS incorpo- 
rates the design of a hypersonic waverider, cargo ship 
and NIMF (nuclear rocket using indigenous Martian 
fuel) shuttle lander to safely carry out a three to five 
month mission on the surface of Mars. The cargo ship 
transports return fuel, return ine, surface life sup- 
port, NIMF shuttle, and the Mars to low Mars orbit 
(LMO). The car: NED ship is powered by a nuclear electric 
propulsion (NEP) system which allows the cargo ship 
to execute a spiral trajectory to Mars. The waverider 
transports ten astronauts to Mars and back. It is 
launched from the Space Station with propulsion pro- 
vided by a chemical engine and a delta velocity of 9 
km/sec. The waverider performs an aero-gravity assist 
maneuver through the atmosphere of Venus to obtain 
a deflection angle and increase in delta velocity. Once 
ship have docked the astro- 
nauts will detach the landing cargo capsules and nu- 
clear electric plant and remotely pilot them to 
the surface. They will then descend to the surface 
aboard the NIMF shuttle. A dome base will be quickly 
constructed on the surface and the astronauts will 


PC A09/MF A02 


105,428 
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Astronautics 
conduct an exploratory mission for three to five 
months. They will return to Earth and dock with the 
Space Station using the waverider. 

105,426 

N90-26027/4/GAR PC A10/MF A02 
Maryland Univ., College Park. 

Terrapin T Manned Mars Mission Pro- 


eport, 23 Jan. - 14 py 1990. 
M. Amato, H. Bryant, R My “Fy! 
Crouse. May 90, sObp NAS 1 20 iosese Nine 413, 

SA-CR-186838 
Contract NGT-21-002-800 


A Manned Mars Mission (M3) design 
posed. semereimreee 


5s: 


and a habitat with all required 
supplies from low Earth orbit (LE cae are 
Mars vue Be after an eight-man 


and minimum cost. The desig: 
the ‘easily and flexibility of a Waverider transfer 
module. 


105,427 


PC A02/MF A01 
pes Administration, 
Lewis Research Center. 

—t acilities. in 


Lewis M 

H. D. Ross, and P. S. Green! Lee oo ee 
1.15:103189, E-5575, NASA-TM-103189 

Presented at the 2ND Workshop on Microgravity Ex- 
perimentation, Ottawa, Ontario, 8-9 May 1990. 


The study of fundamental combustion and fluid phys- 
scans andar the danced ecu e. 
scientific endeavor. The ity environment en- 
ables a new range of e aanee to be performed 
since: ancy-induced are nearly eliminated; 
normal ecured forces and flows may be isolated: 
pare prop settling or of engin se peor is nearly elimi- 
nat larger time or in experiments 
become arr go he — have 
been observed, surprising frequency, in microgra- 
vity experiments, raising questions about the degree of 
accuracy and completeness of the classical under- 
standing. An overview is provided of some new phe- 
nomena found through ground-based, microgravity re- 
search, the instrumentation used in this research, and 
plans for new instrumentation. 


105,428 
N90-26436/7/GAR PC A09/MF A01 
oo State Univ., Logan. 

and Earth Observation: Electrical 


| be Project. 

a Olsen, S. Elkington, S. Parker, G. Smith, and 
Shumway. 1990, 189p NAS 1.26:186821, NASA-CR- 
1868; 

Contract NGT-21-002-800 


The Utah State University space grea pe project 
for 1989 to 1990 focuses on the a global 
electrical ed in a con- 


stellation of pret cn geeey The design includes the 

selection of the sensor and the design of the space- 
craft, the sensor support subsystems, the launch vehi- 
cle interface structure, on board data storage and 
communications subsystems, and associated ind 
receiving stations. Optimization of satellite orbits and 
spacecraft attitude are critical to the overall mapping 
of the electrical field and, thus, are also included in the 
pot The spacecraft design incorporates a deploya- 

le sensor array (5 m booms) into a spinning oblate 
platform. Data is taken every 0.1 seconds by elec- 
trical field sensors and stored An omni-di- 
rectional antenna communicates with a a ground station 
twice per day to down link the stored data. Wrap- 
around solar cells cover the exterior of the spacecraft 
to generate power. Nine Pegasus launches may be 
used to deploy fifty such satellites to orbits with inclina- 
tions greater than 45 deg. Piggyback deployment from 
other launch vehicles such as the DELTA 2 is also ex- 
amined. 
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105,429 


N90-26693/3/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Launching a Dream: A Teachers Guide to a Simu- 


lated Space Shuttle Mission. 
1989, 105p NAS 1.15:89715, NASA-TM-89715 


Two simulated shuttle missions cosponsored by the 
NASA Lewis Research Center and Cleveland, Ohio, 
area schools are highlighted in this manual for teach- 
ers. A simulated space shuttle mission is an opportuni- 
ty for students of all ages to plan, train for, and conduct 
a shuttle mission. Some students are selected to be 
onauts, ss ys planners, and flight controllers. Other 
iid and test the experiments that the astro- 
nauts will conduct. Some set up mission control, while 
others design the mission patch. Students also serve 
as security officers or carry out public relations activi- 
ties. For the simulated shuttle mission, school buses or 
recreation vehicles are converted to represent shuttle 
orbiters. All aspects of a shuttle mission are included. 
During preflight activities the shuttle is prepared, and 
experiments and a flight plan are made ready for 
launch day. The flight itself includes lifting off, conduct- 
ing experiments on orbit, and rendezvousing with the 
crew from the sister school. After landing back at the 
home school, the student astronauts are debriefed 
and hold press conferences. The astronauts celebrate 
their successful missions with their fellow students at 
school and with the community at an evening postflight 
recognition program. To date, approximately 6,000 
students have been involved in simulated shuttle mis- 
sions with the Lewis Research Center. A list of partici- 
- schools, along with the names of their space 
. is included. Educations outcomes and other 

Somes ‘effects for the students are described. 


105,430 

N90-26704/8/GAR PC A05/MF A01 
General Accounting Office, oa DC. Informa- 
tion Management and Technolog 


Space tions: NASA Is sy ay Properly Safe- 
grt Meng Data from past Missions. 

A. Schwartz, R. W. Beers, M. J. Dolak, D. T. 
Schwartz, and D. D. Rush. Mar 90, 78p GAO/ 
IMTEC-90-1, B-237585 


NASA is responsible for space exploration and the 
management, archiving, and dissemination of space 
science data. Since 1958, the agency has spent about 
$24 billion on its space science program and success- 
fully launched over 260 scientific missions. Data from 
these mission have expanded our understanding of 
the earth, its solar system, and the universe. Through 
these past missions NASA has acquired a massive 
volume of data stored on an estimated 1 million reels 
of magnetic tape for immediate and long-term scientif- 
ic use. The nation’s long-term ability to monitor 
changes in the earth’s environment, such as the deple- 
tion of ozone and the destruction of tropical rain for- 
ests, may depend on data from early missions. Future 
missions are expected to produce additional volumes 
of data unparalleled in NASA’s history, and will likely 
require the use of advanced data storage technol- 
ogies. Many of the data from NASA missions are irre- 
placeable. Government agencies are required to 
follow specific regulations in the management, mainte- 
nance and storage of wo ag tapes to ensure the 
long-term preservation of data, the prompt disposal of 
unneeded tapes, and the efficient management of 
storage resources. The National Archives and 
Records Administration (NARA) and the General Serv- 
ices Administration (GSA) are responsible for periodic 
reviews of NASA's data management and archival ac- 
tivities. The General Accounting Office (GAO) has 
identified a number of problem areas, some of which 
are being addressed by NASA. However, without the 
allocation of adequate resources to improve the tape 
storage and archival facilities, the continuing deteriora- 
tion of the magnetic tapes may result in the permanent 
loss of irreplaceable space science data. NASA also 
needs to continue to improve its space science data 
management, to effectively and efficiently handle the 
massive volumes of data expected from its future mis- 
sions. 


105,431 


N90-26743/6/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 
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Directory of Research Projects: Planetary Geology 


and See tog 
= Holt. Jul 90, 171p NAS 1.15:4211, NASA-TM- 
4211 


Information about currently funded scientific research 
within the Planetary Geology and Geophysics Program 
is provided, including the proposal summary t 
from each proposal funded under the program during 
fiscal year 1990. Information about the research 
project, including title, principal investigator, institution, 
summary of research objectives, past accomplish- 
oe and proposed new investigations is also provid- 


105,432 

N90-26789/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research a 

Lessons of Varsovian’s Reconna’ 

D. J. Bents. Jun 90, 27p NAS 1. 18: 403207, E-5615, 
NASA-TM-103207 

Presented at the Case for MARS 4, Boulder, CO, 4-8 
Jun. 1990; Sponsored in Part by JPL, NASA Ames Re- 
search Center, NASA Johnson Space Center, NASA 
Marshall Space Flight Center, American Astronautical 
Society, Lani, and Planetary Society. 


The role played by advanced technology is illustrated 

with ri to the anticipated era of discovery and 
exploration (in space): how bold new exploration initia- 
tives may or may not be enabled. Enabling technology 
makes the mission feasible. To be truly enabling, how- 
ever, the technology must not only render the pro- 
posed mission technically feasible, but also make it 
viable economically; that is, low enough in cost (rela- 
tive to the economy supporting it) that urgent national 
need is not required for justification, low enough that 
risks can be programmatically tolerated. An allegorical 
parallel is drawn to the Roman Empire of the second 
century AD, shown to have possessed by that time the 
necessary knowledge, motivation, means, and techni- 
cal capability of mounting, through the use of innova- 
tive mission planning, an initiative similar to Columbus’ 
voyage. They failed to do so; not because they lacked 
the vision, but because their techno! was not ad- 
vanced enough to make it an acceptable proposition 
economically. Speculation, based on the historical per- 
spective, is made on the outcome of contemporary 
plans for future exploration showing how they will be 
subjected to the same historical forces, within limits 
imposed by the state of technology development, that 
shaped the timing of that previous era of discovery and 
exploration. 


105,433 

N90-26995/2/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Approximate Natural Damped Frequencies of a 
Finite Viscous Floating-Zone under Zero-Gravity 
Condition. 

qa 1988, 27p LRT-WE-9-FB-8(1988), ETN- 


The damped natural frequencies of a finite viscous cy- 
lindrical liquid bridge was determined. Various mixed 
adherence and slip conditions at the top and bottom 
wall are considered. The results show that viscosity re- 
duces the oscillation frequencies, while the increase of 
the surface tension or decrease of viscosity approach- 
es the results of frictionless liquid. The free surface 
displacement was determined. 


105,434 
N90-26996/0/GAR PC A06/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
—— F.R.). Inst. fuer Raumfahrttechnik. 

se of a a Column to One-Sided Axial 
ex tation in Zero-Gi 
H. F. Bauer. 1989, 122p L {T-WE-9-FB-3(1989), 
ETN-90-97335 


A finite cylindrical liquid column of incompressible and 
frictionless liquid is subjected at the upper end to axial 
harmonic excitation. The liquid system is in a zero- 
gravity environment. It is held together by surface ten- 
sion. The response of the system was determined for 
the free surface elevation and the velocity distribution. 
The transient behavior was investigated. Damping was 
introduced in the resonance terms. The first reso- 
nance response is found to be sharply tuned and could 
be missed by a sweeping experiment. The investiga- 
tion was performed for the preparation of the German 
D2 Spacelab mission. 


105,435 

N90-26997/8/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Non-Linear Axial Vibrations of a Cylindrical Liquid 
Column in Zero-G 


ra le 
H. F. Bauer, and W. Eidel 1989, 29p LRT-WE-9-FB- 
4(1989), ETN-90-97336 


The nonlinear response of an axially excited cylindrical 
liquid column is studied. It consists of frictionless liquid. 
The harmonic excitation is investigated. Free nonlinear 
surface displacement-response were determined and 
the oer oy the liquid behavior is shown. The re- 


sults are t used for wey the liquid column 
resonances experiments in second German 
Spacelab mission D2. 

105,436 

N90-26998/6/GAR PC A03/MF A01 


Universitaet der Bundeswehr Muenchen, Neubiberg 
pone’. F.R.). Inst. fuer Raumfahrttechnik. 

nse of a Liquid Column to Counter-Direc- 
tional t Excitation under Zero-Gra 
H. F. Bauer. 1989, 45p LRT-WE-9-FI 
90-97337 


A finite cylindrical column of incompressible and fric- 
tionless liquid is subjected to a counter-directional 
axial harmonic excitation. The liquid system is in a 
zero-gravity environment. It is held together by surface 
tension. The response of the system was determined 
for the free surface elevation and the velocity distribu- 
tion. The transient behavior was treated. Damping was 
introduced in the resonance terms. The first appearing 
resonance response is found to be sharply tuned and 
could be missed by a sweeping experiment. The inves- 
tigation was performed for the preparation of the 
German D2 Spacelab mission. 


-6(1989), ETN- 


105,437 

N90-26999/4/GAR PC A03/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Response of a Liquid Column to Unequal Counter- 
Directional Excitation under Zero-Gravity. 

= cae 1989, 49p LRT-WE-9-FB-7(1989), ETN- 


The response of an axially excited cylindrical liquid 
column of nonviscous liquid was investigated for differ- 
ent harmonic excitation of its top and bottom. Free sur- 
face displacement and velocity response were deter- 
mined. response was obtained by introducing 
a damping factor in the resonance term. The results 
are to be used for the planning of the experiments in 
the second German Spaceleb mission D2. They show 
that the first resonance is sharply tuned and that 
higher modes may have a larger response amplitude 
than the fundamental mode. 


105,438 

N90-27000/0/GAR PC A04/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 

R of a Viscous Liquid Column to Pitching- 
and Roll-Excitation in Zero-Gra Environment. 
H. F. Bauer. 1989, 55p LRT-WE-9-FB-10(1989), 
ETN-90-97341 : 


The response of a viscous liquid column to pitching 
and roll excitation was determined. The no-slip condi- 
tion at the top and the bottom of the liquid column was 
abandoned in the pitching case. The response of the 
free liquid surface displacement and the velocity distri- 
bution was determined as a function of the reduced 
frequency for various surface tension parameters. The 
resonance amplitudes are finite and disappear for 
higher modes and shorter liquid bridges. The velocity 
distribution, effective moment of inertia and effective 
damping was obtained for the liquid in roll excitation. 


105,439 

N90-27001/8/GAR PC A04/MF A01 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
Response of Differently Axially Excited Viscous 
Liquid Bridges in Zero-Gravity. 

H. F. Bauer. 1989, 37p LRT-WE-9-FB-14(1989), 
ETN-90-97345 


A cylindrical liquid column of incompressible and vis- 
cous liquid is subjected to different axial excitation: 


one-sided, counter-directional and double-sided un- 
equal excitations. The response of the free liquid sur- 
face relating to the velocity and pressure distributions 
were determined. 


105,440 

N90-27274/ 1/GAR PC A03/MF A01 
European Space Agency, Paris reg 

— The ESA Costing So 


Grighal Con Dec 88, 32p COA DR 56 
Original Contains Coior Illustrations. 


The Eur Space Age (ESA) has developed 
the ESA Costing Software (E (ECOS) as a data process- 
ing tool for the preparation and presentation of cost 
proposals. Because ESA’s projects are shared by 
member countries, and the work is divided into many 
parts, the best integrated price tendered for a given 
project is difficult to judge. Each project is divided into 
products by the Work Breakdown Structure. Each 

‘oduct node is further broken down, via a Product 

ree, into components such as flight hardware, soft- 
ware, and support equipment. The primary contractor 
works with a hierarchy of subcontractors who, in turn, 
have their own subcontractors. ECOS permits the or- 
derly — of costing data, its analysis, and the 
evaluation of an integrated price proposal for any 

project. ECOS also supports ESA's policies of using 
the latest technology and obtaining the best possible 
value for ESA’s member nations’ taxpayers. 


105,441 
N90-27277/4/GAR 
(Order as N90-27275/8/GAR, PC a 


Space Telescope Science Inst., Baltimore, MD. 
Spike: coe Intelligence Scheduling for Hubble 


be gre ‘elescope. ; 

Johnston, a Miller, J. Sponsier, S. Vick, and R. 
Jackson. May 90. 

In NASA, Marshall ‘iene Flight Center, Fifth Confer- 
aa Artificial Intelligence for Space Applications p 
11-18. 


Efficient utilization of spacecraft resources is essential, 
but the accompanying scheduling problems are often 
computationally intractable and are difficult to approxi- 
mate because of the presence of numerous interacting 
constraints. Artificial intelligence techniques were ap- 
plied to the scheduling of the NASA/ESA Hubble 
Space Telescope (HST). This presents a particularly 
challenging problem since a yearlong observing pro- 
gram can contain some tens of thousands of expo- 
sures which are subject to a large number of scientific, 
operational, spacecraft, and environmental con- 
straints. New techniques were developed for machine 
reasoning about scheduling constraints and goals, es- 
pecially in cases where uncertainty is an important 
scheduling consideration and where resolving con- 
flicts among conflicting preferences is essential. 
These technique were utilized in a set of workstation 
based scheduling tools (Spike) for HST. Graphical dis- 
plays of activities, constraints, and schedules are an 
important feature of the system. High level scheduling 
Strategies using both rule based and neural network 
approaches were developed. While the specific con- 
straints implemented are those most relevant to HST, 
the framework developed is far more general and 
could easily handle other kinds of scheduling 

lems. The concept and implementation of the Spike 
system are described along with some experiments in 
adapting Spike to other spacecraft scheduling do- 
mains. 


105,442 
N90-27281/6/GAR 
(Order as N90-27275/8/GAR, PC A28/MF 


) 

aa of Mines, University, AL. Tuscaloosa Research 
inter. 

Genetic Sieee etet Fuzzy Control of Space- 


craft Autonomous ous. 
C. L. Karr, L. M. Freeman, and D. L. Meredith. May 


90, 9p 
In NASA, Marshall Space Flight Center, Fifth Confer- 
- on Artificial Intelligence for Space Applications p 
43-51. 


The U.S. Bureau of Mines is currently investigating 
ways to combine the control capabilities of fuzzy logic 
with the learning capabilities of genetic algorithms. 
Fuzzy logic allows for the uncertainty inherent in most 
control problems to be incorporated into conventional 
expert systems. Although fuzzy logic based expert sys- 
tems have been used successfully for controlling a 


number of physical systems, the selection of accepta- 
ble fuzzy membership functions has generally been a 
subjective decision. High performance fuzzy member- 
ship functions for a fuzzy logic controller that manipu- 
lates a mathematical model simulating the autono- 

mous rendezvous of spacecraft are learned using a 
genetic algorithm, a search technique based on the 
mechanics of natural Gonates. The menberdhip tah 


tions learned by the genetic ithm provide for a 
more efficient fuzzy logic controller than membership 
nctions selected by authors for the rendezvous 


problem. Thus, genetic algorithms are potentially an 
effective and structured approach for learning fuzzy 
membership functions. 


105,443 
N90-27282/4/GAR 
(Order as N90-27275/8/GAR, PC oer 4 


Spectra Research Systems, Huntsville, AL. 
Application of Intelligent Process Control to Space 


Based Systems. 

G. S. Wakefield. Ma 

In NASA, Marshall — "Bight Center, Fifth Confer- 
— on Artificial Intelligence for Space Applications p 


The application of Artificial Intelligence to electronic 
and process control can help attain the autonomy and 
safety requi of 1 space systems. An 
overview of documented applications within various in- 
dustries is presented. The development process is dis- 
cussed along with associated issues for implementing 
an intelligence process control system. 





105,444 
N90-27289/9/GAR 
(Order as N90-27275/8/GAR, PC OO) 


University of Southwestern Louisiana, Lafayette. 
Center for Advanced Computer Studies. 
Automated Tool for the Besign and Assessment of 


L. M. L. Dalcambre, and S. P. Landry. May 90, 7p 

In NASA, Marshall ‘Space Flight Center, Fifth Confer- 
ence on Artificial intelligence f for Space Applications p 
121-127. 


Space systems can be characterized as both large and 
complex but they often rely on reusable subcompon- 
ents. One problem in the design of such systems is the 
representation and validation of the system, particular- 
ly at the higher levels of management. An automated 
tool is described for the representation, refinement, 
and validation of such complex systems based on a 
formal design theory, the Theory of Plausible Design. 
In particular, the steps to automate the tool 
and — it a competent, usable assistant, are de- 
scri 


105,445 
N90-27303/8/GAR 
(Order as N90-27275/8/GAR, PC ee 


MITRE Corp., McLean, VA. 
Creature CO-OP: Achie' Robust Remote Oper- 
meg witha Maar 80, top of Low-Cost Robots. 


R. P. Bonasso 

In NASA, Merehall Noose efi ht Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
257-269. 


The concept is advanced of carrying out space based 
remote missions using a cooperative of low cost robot 
specialists rather than monolithic, multipurpose sys- 
tems. A simulation is described wherein a control ar- 
chitecture for such a system of specialists is being in- 

estigated. Early results show such co-ops to be 
robust in the face of unforeseen circumstances. De- 
scriptions of the platforms and sensors modeled and 
the beacon and retriever creatures that make up the 
co-op are included. 


105,446 
N90-27324/4/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04) 


Southwest Research Inst., San Antonio, TX. 
Intelligent Tutoring Systems for Space 
tions. 


C. A. Luckhardt-redfield. May 90, 9p 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
467-475. 


Applica- 


105,449 


SPACE TECHNOLOGY 


Astronautics 
Artificial Int has been used in many space ap- 
plications. | — systems (ITSs) have ‘oy 
recently of space 


itical 
skills. Other ITSs for space are also discussed 
future training requirements and potential ITS solu- 


105,447 
N90-27332/7/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 


‘A04) 
West Virginia Univ., Morgantown. Artificial inteligence 


ye eo we ee ee 
Se , and H. Singh. May 


Contract D 
In NASA, Marshall Space Fil 


it Center, Fifth Confer- 
+ pepe ere Space 


Applications p 


Marte er net gs ray an ren pp ytd 
cial intelligence laboratory has become a working test 


bed for experimenting with intelligent reasoning 
tectures. With this simulator, recently, small 


experi- 
with an aim to simulate robot 


tectures. One such architecture for general purpose 
problem solving is explored. The robot, seen as a 


i synthesizing possible ropepatng lat- 
tices for such beliefs. The machine enters 
into a sixth generation paradigm. 


105,448 
N90-27395/4/GAR PC A05/MF A01 
Houston Univ. at Clear Lake City, TX. 

Robotic Space Simulation of Vision Al- 


into an Orbital Simulation. 
. C. Bochsier. 30 Oct 87, 79p NAS 1.26:185934, 
NASA-CR-185934 
Contract NCC9-16 


In order to successfully plan and analyze future space 
activities, computer-based simulations of activities in 
low earth orbit will be required to model and integrate 
vision and robotic operations with vehicle dynamics 
and proximity operations procedures. The orbital oper- 
ations simulation (OOS) is configured and enhanced 
as a testbed for robotic space operations. Vision inte- 
gration algorithms are being developed in three areas: 
Ss recognition, and attitude/ attitude rates. 
(Rice University) was modified for 


use in the Systems integration testing is now in 
progress. 
105,449 
N90-27730/2/GAR PC A09/MF A02 
Jet Propulsion oh 
a Earth remy Study Report (R 

R. T. Mitchell. 4 Nov 88, 200p NAS 1.26:186424, 


JPL-1625-396-REV-A, NASA-CR-186424 


The 1989 Galileo mission to Jupiter is based on a 
VEEGA (Venus Earth Earth-Gravity Assist) trajectory 
pe ener tenet a oe of Earth and one of Venus to 
achieve the me 
Jupiter. These encounters are needed because the 
Centaur upper stage is not now being used on this mis- 
sion. Since the Galileo spacecraft uses radioisotope 
thermoelectric generators (RTGs) for electrical power, 

question arises as to whether there is any chance 
of an inadvertent chmaaphadte ontey of Gav eputunne® 
during either of the two Earth flybys. A study was per- 
f which determined the necessary actions, in 
both spacecraft and traj In as well as in op- 
erations, to insure that the probability of such reentry is 
made very small, and to provide a quantitative assess- 
ment of the probability of reentry. 


January 15,1991 347 








SPACE TECHNOLOGY 
Astronautics 


105,450 
N90-27733/6/GAR PC A11/MF A02 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. aa Space Center. 
Debrix/ice/TPS Assessment Pho! 
Analysis of Shuttle Mission 
a G. Stevenson, G. N. Katnik, and S. ‘A. 

inbotham. Mar 90, 233p NAS 1.15:102787, 
N A-TM-102787 
Limited Reproducibility: More Than 20% of This Docu- 
ment May Be Affected by Color Photographs. 


A Debris ice Thermal Protection System (TPS) assess- 
ment and photographic analysis was conducted for 
Shuttle Mission STS-32R. Debris inspections of 
the flight elements and launch pad are performed 
before and after launch. Ice/frost conditions on the ex- 
ternal tank are assessed by the use of computer pro- 
grams, nomographs, and infrared scanner data during 
cryogenic loading of ~ vehicle followed by on-pad 
visual inspection. High speed photography is analyzed 
after launch to identify ice/debris sources and evalu- 
ate potential vehicle damage and/or in-flight anoma- 
lies. The debris/ice/TPS conditions and nec ew 
analysis of Mission STS-32R, and their — 
on the Space Shuttle program are documented. 


105,451 
N90-27739/3/GAR PC A06/MF A01 
Texas Univ. at Austin. 

Final Design for a Comprehensive Orbital Debris 


Management ram. 
4 May 90, 113p NAS 1.26:186674, NASA-CR- 
186674 


Contract NASW-4435 

Prepared in Cooperation with Space Trash Removal 
and Elimination Systems, Inc., TX. 

The rationale and specifics for the design of a compre- 
hensive program for the control of | debris, as 


well as details of the various components of the overall 
plan, are described. The problem of orbital debris has 
been steadily worsening since the first successful 
launch in 1957. The hazards posed by orbital debris 
suggest the need for a progressive plan for the preven- 
tion of future debris, as well as the reduction of the 
current debris level. The proposed debris manage- 
ment plan includes debris removal systems and pre- 
ventative techniques and policies. The debris removal 
is directed at improving the current debris environ- 
ment. Because of the variance in sizes of debris, a 
single system cannot reasonably remove all kinds of 
debris. An active removal system, which deliberately 
retrieves targeted debris from known orbits, was deter- 
mined to be effective in the disposal of debris tracked 
directly from earth. However, no effective system is 
ners available to remove the untrackable debris. 

debris program is intended to protect the orbital 
environment from future This portion of the 
plan involves various methods and rules for future pre- 
vention of debris. The preventative techniques are pro- 
tective methods that can be used in future design of 
payloads. The prevention policies are rules which 
should be employed to force the prevention of orbital 
debris. 


105,452 
N90-27748/4/GAR 
(Order as N90-27741/9/GAR, PC A21 r' 4 
) 


Rockwell international, Downey 


latio: A Challenge in I gh Ver Fi nt Gon trol 
n: in im 
System Robustness. a 


a H. Rg & ¥¢ + — yr T. H. Payne, and E. W. 
. AGAI GARD, Spe on Velticle Flight Mechanics 17 p. 


The Space Shuttle flight control ot eo is a digi- 
tal fly-by-wire system that provides vehicle — my. re- 
sponse, and handling qualities necessary to return 
safely from orbit, ending with a pinpoint landing on a 
300 by 15,000-foot (90 by 4,600-meter) runway. =. 
e, on its first flight, it — ows successfully 

entire envelope-manned. ‘CS was aaaner 
ed to one of the most calombcant programs of certifica- 
tion by analysis and simulation ever conducted. An 
overview of the entry and landing FCS is presented 
along with the requirements and considerations used 
in the design process. The network of simulation pro- 
grams used in the FCS design and verification are ad- 
dressed. The flight test results and the current issues 
related to landing and roll-out are presented. 
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105,453 
N90-27751/8/GAR 
(Order as N90-27741/9/GAR, PC A21/MF 
A03 


Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

de la Mise a Poste d’UN Couple de 
Satellites sur des Orbites Geosynchrones, 
triques et Inclinees (Optimization of the Deploy- 
ment of a Pair of Satellites in Inclined Eccentric 


ynchronous 
J. Bouchard, and C. Aumasson. cJun 90, _- 
Text in French. In AGARD, Space Vehicle light Me- 
chanics 10 p. Original Language Document Was An- 
nounced in laa as A90-22442. 


The problem of deploying a pair of satellites from GTO 
to highly inclined eccentric geosynchronous orbits is 
investigated analytically, with a focus on the CNES Sy- 
comores satellites (relay satellites for communication 
between land vehicles). The general problem involves 
minimization of the fuel required for two or three pow- 
ered maneuvers, and a generalized gradient-type 
parametric optimization algorithm is applied. It is 
shown that the difficulty of the problem is guy in- 
creased if the satellites are placed in GTO using a 
single Ariane launch. The transfer trajectories of the 
two satellites must then be different, and each requires 
more fuel than the optimal trajectory for separately 
nee satellites. Maps, diagrams, and graphs are 
inc’ : 


105,454 
N90-27753/4/GAR 
(Order as N90-27741/9/GAR, PC A2t/MF 
3) 


Matra S.A., Toulouse (France). 

Hermes Rendezvous with the Space Station. 
M. Caldichoury, C. Champetier, and E. Desplats. 
cJun 90, 21 

In AGARD, Space Vehicle Flight Mechanics 21 p. 


An overview of the requirements and concepts for the 
Hermes rendezvous system is presented. A review of 
the mission requirements and constraints, mainly dic- 
tated by safety rules and man involvement, is first per- 
formed to highlight the impact of the vehicle configura- 
tions and environment on the definition of the Guid- 
ance, Navigation and Control (GNC) subsystem. The 
whole Rendezvous (RV) scenario from the end of the 
transfer phase up to the docking is described. A par- 
ticular attention is devoted to the elaboration of guid- 
ance and control strategies for the homing and the 
final approach phases. The navigation system select- 
ed and designed for Hermes is presented, with some 
emphasis on the GPS navigation dedicated to the 
homing and closing phases and the optical navigation 
during the final approach. The redundant philosophy 
for the RV system and the crew involvement in the 
GNC and management process are also discussed. 


105,455 
N90-27754/2/GAR 
(Order as N90-27741/9/GAR, PC A21/MF 
A03 


) 
British Columbia Univ., Vancouver. Dept. of Mechani- 
cal Engineering. 
Attitude Dynamics: Evolution and Cur- 


V. J. Modi. wy 90, 26p 
Contract NSERC-STR-32682 
In AGARD, Space Vehicle Flight Mechanics 26 p. 


Complex interactions are reviewed between flexibility, 
deployment, environmental forces and attitude dynam- 
ics during both steady state and transient phases. The 
available literature on the subject is cited through sev- 
eral review papers which would give fair understanding 
of its present state. Parametric studies suggest that 
critical combinations of system variables can drive the 
spacecraft unstable, however, suitable control strate- 
gies are available to restore equilibrium. Emphasis 
throughout is on methodology of approach to complex 
dynamical systems and analysis of results to gain 
better oa appreciation as to their response char- 
acter. To that end mathematical details are purposely 
avoided. Evolution of the field and current challenges 
are illustrated through examples involving a variety of 
configurations of contemporary interest. 


105,456 
N90-27755/9/GAR 
(Order as N90-27741/9/GAR, PC Se 
03) 


Rome Univ. (Italy). 

Model of the a Spinning Motion of the San 
Marco 5TH 

C. Arduini, G. pean D. Mortari, and A. Demicco. 
cJun 90, 16p 

In AGARD, Baie Vehicle Flight Mechanics 16 p. 


Models of the spin axis of a spacecraft are described 
moving in sub-equatorial orbit in a relatively dense at- 
mosphere, and under non — ravity gradient 
and magnetic torque. These drift Is were used in 
the design of the San Marco Utafiti-5 aeronomy satel- 
lite for obtaining the most stable pointing condition 
and, also, for the refinement of the attitude measure- 
ments of the same spacecraft. The method of fitting is 
described and some results shown. 
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N90-27767/4/GAR 
(Order as N90-27741/9/GAR, PC A21 7° MF 
03 


National Aeronautics and Space Semnerenee, Mof- 
fett a. CA. Ames ig a Cent 

Dynamics of Orbital Ma sateaae Design and 
— of a Visual Display Aid for Human Con- 


S. R. Ellis, and A. J. Grunwald. cJun 90, 13p 
In AGARD, Space Vehicle Flight Mechanics 13 p. 


An interactive proximity operations planning system, 
which allows on-site planning of fuel-efficient, multi- 
burn maneuvers in a potential multi-spacecraft envi- 
ronment was developed and tested. lh this dis- 
play system most directly assists mye by providing 
visual feedback to aid visualization of the trajectories 
and constraints, its most significant Fob ad include an 
inverse dynamics algorithm that removes control non- 
linearities facing the operator and a tr. planning 
technique that reduces the order of control and cre- 
ates, through a spread-sheet the illusion of 
an inertially stable environment. This synthetic envi- 
a ene — —_ user Ly pe of corn 
static jamic pri of way-points during 
small orbital seen aot all ng tudopernont of solutions 
to the normally cou; Sab prabione of orbital maneuver- 
ing. An experiment was carried out in which experi- 
enced operators were required to plan a trajectory to 
retrieve an object accidently separated from a dual- 
keel space station. The time required to plan these 
maneuvers was found to be predicted by the direction 
of the insertion thrust and did not depend on the point 
of separation from the space station. 
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N90-27768/2/GAR 
(Order as N90-27741/9/GAR, PC a 


National Aerospace Lab., Amsterdam (Netherlands). 
Effects of Low Bond Number Liquid Motions on 
Spacecraft Attitude. 

J. P. B. Vreeburg, and R. F. Vandendam. cJun 90, 


13p 
In AGARD, Space Vehicle Flight Mechanics 13 p. 


The introduction gives a short review of the effects that 
onboard liquid may have on the dynamics of the 
spacecraft. A distinction is made between arbitrarily 
moving craft and spin-stabilized vehicles. The model- 
ling of rotating liquid behavior is very complicated and 
generally allows only to make predictions on the stabil- 
ity behavior of a —_— spacecraft. A flight experi- 
ment with a model satellite, with liquid in an annular 
tank, during parabolic aircraft flight is described. From 
a filmed record of the unconstrained motion, the atti- 
tude of the satellite is reconstructed. Details of the 
image processing scheme are given. The numerical 
simulation of the motion of the model satellite is ex- 
plained. The liquid is inviscid and is assumed to move 
in the tank in two directions only, i.e., radial motion is 

neglected. Surface tension effects are important and 
are fully accounted for. The angular rates of the model 
following a short-duration torque, are presented. Plots 
of the liquid motion are included. 
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N90-27770/8/GAR 

(Order as N90-27741/9/GAR, PC Aa) 
National Aeronautics and Space Administration, 
Washington, DC. 








Flight Mechanics ications for Tethers in 
F. Bevilacqua, P. Merlina, and J. L. ) cJun 


90, 1 
In AGARD, Space Vehicle Flight Mechanics 12 p. 


Since the 1974 proposal by Giuseppe Colombo to fly a 
tethered subsatellite from the Shuttle Orbiter, the — 
ative thinking of many scientists and engineers 
Italy and U.S. has generated a broad range of potent 
tether applications in space. Many 
tions have promise for enabling ‘innovative Pena 
and operational activities relating to mechanics in 
earth orbit and at suborbital altitudes. From a flight me- 
chanics sta int the most interesting of the current- 
ly pr proposed _ demonstrations are: the second 
ethered Satellite System experiment which offers 
both the potential for aerothermodynamics and hyper- 
re- 


re-entry vehicle and waste removal from a space sta- 
tion; and the Tether Elevator/Crawler System which 
would provide a variable microgravity environment and 
pene ne ap pee ry emer The outer 

and orbital oa mechanics characteris- 


sion will deploy the tethered satellite 

will bring it. es tow a8 130 ian from ground and thus into 
the transition region between the atmosphere (non 
ionized) and the ——— nized ionosphere. The at- 
mospheric flight mechanics ‘of the tethered satellite is 
discussed and simulation results are presented. The 
Tether Initiated Space Recovery System experiment 
will demonstrate the ability of a simple tether system to 
deboost and recover a reentry vehicle. The main fea- 
ture of this demonstration is the utilization of a Small 
Expendable a System (SEDS) and the low- 
tension dep it assu to separate the reentry 
vehicle from Shuttle. This low-tension deployment 
maneuver is discussed and its criticalities are outlined. 
The Tether Elevator/Crawler System is a new space 
element able to move in a controlled way between the 
ends of a deployed tethered system. A Shuttle test of 
an Elevator model is planned to demonstrate the 
unique capability of this element as a microgravity fa- 
cility and to test the transfer motion control. The basic 
dynamical features of the Elevator system are present- 
ed and a preliminary assessment of the Elevator-in- 
duced tei%er vibrations is discussed. 
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N90-27776/5/GAR PC A03/MF A01 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Engineering Test Results for the Moog Single Line 


8 ae GluDke. Mar 90, 37p NAS 1.15:100755, REPT- 
90B00079, NASA-TM-100755 


New and innovative types of disconnects will be re- 
quired to service, resupply, and maintain future space- 
craft subsystems. Efficiently maintaining orbiting scien- 
tific instruments, spacecraft support systems, and a 
manned space station over a long period of time will 
require the periodic replenishment of consumables 
and the replacement of components. To accomplish 
these tasks, the fluid disconnect must be designed to 
allow the connection and separation of fluid lines and 
components with minimal hazard to crew and equip- 
ment. The capability to simply connect a refueling line 
or to easily replace a failed component greatly extends 
the life of a space based fluid system. A test program 
was initiated to evaluate the Moog Single Line Discon- 
nect. The objective of the test program was to demon- 

strate the operational characteristics of the disconnect 
and to verify compliance with current safety regula- 
tions. The results of the program are summarized in 
the referenced document. 
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N90-28062/9/GAR PC A01/MF A01 
National Aeronautics and ed Mi eects 


Cleveland, OH. Lewis Research Ce 
Reaction-Compensation T: ad ache for Microgra- 


ee Lace 

ok Rohn, C ind J. H. Miller. 1990, 5p 
NAS 1.15:103271, E5713, aNASA.TM- 103271 
Proposed for Presentation at the |-Sairas 1990 Interna- 
tional Symposium on Artificial Intelligence, Robotics 
br Automation in Space, Kobe, Japan, 18-20 Nov. 


Robots operating in the microgravity environment of 
an orbiting laboratory should be capable of manipulat- 


ing payloads such that the motion of the robot does 
not disturb adjacent experiments. The current results 
of a NASA Lewis Research Center technology pro- 
gram to develop smooth, reaction-compensated ma- 
nipulation based on both mechanism re wa and 
trajectory planning strategies are present. 
alee amram te vedoce vobot bane enc. 
tions through the use of redundant degrees of freedom 
is discussed. Merits of smooth operation roller-driven 
robot joints for microgravity manipulators are also re- 
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N90-28063/7/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 
, OH. Lewis Research Center. 


Lubrication in Space. 
E. V. Zaretsky. Jul 90, 26p NAS 1.61:1240, E-5094, 
NASA-RP-1240 


The requirement for 


aerospace 

Pushed the state ofthe art in tribology. Space mission 
life requirements in the early 1960s were generally 6 
months to a year. The b i 
schedule to be launched in 1990s must be continu- 
ously usable for 10 to 20 Liquid lubrication sys- 
— are generally used for mission life requirements 
longer than a year. Although most spacecraft or satel- 
lites have roamed their required lifetimes without a lu- 
brication-related failure, the application of liquid lubri- 
cants in the space environment presents unique chal- 
lenges. The state of the art of liquid lubrication in 
space as well as the problems and their solutions are 
reviewed. 


term, reliable operation of 
, with a few exceptions, 
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N90-28365/6/GAR PC A03/MF A01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 

X-Windows Anwendungen in der Raumfahrt: 
Status und Ausblick ( of X Windows in 
Astronautics: Status 


Prospects). 
C. Sielaff. 1990, 12p MBB-UO-0082-90-PUB, ETN- 
90-97350 
Text in German. 


Applications of the X window system (software) and 
the requirements for a windowing system in a complex 
real time environment are investigated. Although the 
requirements are specific for astronautics, they can 
also, in the same or in similar form, be applied to the 
daily industrial practice. The complexity of the ESA 
hs ones Columbus APM (Attached Pressurized 

le) can be compared with that of e.g., the control 
and survey of a power supply and simultaneously per- 
forming complex scientific experiments. The present- 
ed studies and the further developments in astronau- 
tics have to show whether X windows and the tools 
based thereon can master such complex tasks, and 
whether the advanced workstation technology allows 
an easy operation of complex systems. 
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N90-28436/5/GAR PC A03/MF A01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germa ls 

der Einsat At. a5£,% 


e Analyse 

von a und R Technologien in Raumfarhtprogram- 

men (Structured Analysis of the Applicability of a 
and R Technologies in Space ). 
|. Lorenz, and C. Massau. 1990, 17p MBB-UO-0084- 
90-PUB, ETN-90-97351 
Text in German. Presented at Statusseminar des Bmft 
Automatisierungstechnologien fuer die Raumfahrt, 
Bad Honnef, Fed. Republic of Germany, 13-14 Feb. 
1990. 


A procedure for the low risk integration of A and R 
technologies in space operational concepts which are 
novel or under construction is presented. The basic 
ideas are a normalized language for operational con- 
cepts and A and R technologies, and a strictly formal- 
ized solution method for the tasks. The fundamental 
feasibility of transforming the procedure into an expert 
system is demonstrated. Possible steps of this trans- 
formation in the form of a knowledge acquisition 
system, of the complete analysis and of a systems de- 
velopment environment are defined. 
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N90-28439/9/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. 
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pare om Needed in Select- 
ply 90, 40p GAO/NSIAD-OO-147, B-240473 


fortran ee ne sg 


zaton to reduce NASA fecal your 1900 buget re 
quest achieve i pri- 
vate sector i in space rer, the efforts 


to the extent desired. The General 


appropriate comparisons of government and private fi- 
nancing options for future commercialization projects. 


105,466 

TIB/A90-81960/GAR PC E07 

Messerschmitt- Boelkow-Blohm _ G. m. b.H., Munich 
h Raumfahrt. 


Alternative aura 
1990-2030. (Al- 


to 2030). 





ternative space flight scenarios 1990 to 
Jun 87, nae re no. MBB-UR-V-173(87) 
Contract B STU-8604 

In mae 


This study first es the probable development of 
ran a a qe in the period 1990 to 2030 for 
extrat ial research, space flight application/utili- 
zation, the bese pan aollng infrastructure. 


and space transport syst program aiter- 
natives (1 to IV) are then illustra ssviodn gute sae 
scenario menu. This menu, with 
two additional programs, consists of nine program 
blocks and thus 


assignment of the three space cogent nator 
al authorities and ESA’, ¥ eae uropean user 


organizations’, and ‘ commercial activities’, as different 
developments are to be as a result of the 
various characteristi (orig./RHM). (TIB: RN 
pre biti3 (Copyright (c) 1990 by FIZ. Citation no. 
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TIB/A90-81992/GAR PC E07 

Berger (R.) rate sine fuer Markt- und System- 
nich (Germany, F.R.). 


forschung G.m.b.H 

Vv i- 

ergleichende Bewertung Organ 
fuer Raumfahrt (DARA) aus - 

ischer und (Com- 


by the Ministry of Research and T , the great- 


advantages are to be found in the form of a federal 
limited as the suitable legal and tion- 


al form for DARA. This also takes account of the major 
significance of correct and purposefu! 
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of the division of functions and responsibilities be- 


supervisory 

limited ——. solution also permits the degree of 

freedom enjoyed by top management in the internal 

Se i.e. that with the shareholders, to be 
almost as broad or narrow as required. (orig./RHM). 

qr = _ — ) (Copyright (c) 1990 by FIZ. Citation no. 


105,468 

TIB/B90-8 1826/GAR MF E01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 

(Germany, F.R.). Information und Dokumentation. 
criteria for the design of orbital re- 


gene units. 

— 1990, 24p Rept no. MBB-UO-0097-90- 
17. international symposion on peace technology and 
science, se (Japan), 21-25 May 1990. 
Microfiche only. 


A successful space mission will be measured against 
the accomplished goal, but the estimated life cycle 
costs will finally decide whether we can even start the 
aa A reduction of the life cycle costs can be 

chieved by a modular build up of a spacecraft which 
pe an in orbit replacement, repair, maintenance 
and service of functional units named: orbital replace- 
ment units (ORU). The life cycle costs are determined 
by several factors depicted in fig. 1 and 2. These —_ 
ria must be taken in consideration in an ORU 
optimization process. (orig.). (Copyright (c) 1990 “ 
FIZ. Citation no. 90:081826.) 


105,469 

TIB/B90-81836/GAR PC$82.00 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
e.V., Cologne (Germany, F.R.). 

European utilization a of low earth orbit 
space station elements. se 3. Vol. 4A. Appendi- 
ces. 

1985, wy 4 

Contract ESA 5/234/82/F/FC(SC) 


ESA placed two contracts to DFVLR (DLR) and its 
subcontractors to examine the European utilization as- 
pects of low Earth orbit Space Station Elements. This 
volume comprises technical reports of the subcontrac- 
tor documentation. (HM). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081836.) 
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TIB/B90-81956/GAR MF E01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 

(Germany, F.R.). meng wk ~ Dokumentation. 

Strukturierte Analyse der 

= A und R Technologien =  Raurnfahriprogram 
men. (Structured analysis of the possible applica- 

tions of automation es robotics (A and R) tech- 

nologies in and C, Mase ms). 

|. Lorenz, ei 1990, 17p Rept no. MBB- 

UO0-0084-90-P 





In German. BMET status seminar on automation tech- 
nologies for space flight, Bad Honnef (Germany, F.R.), 
13-14 Feb 1990. 
Microfiche only. 


The tasks to be encountered in future European space 
flight operations require the use of the latest A and R 
techi ies to ensure safety and efficiency of oper- 
ations with limited its. The complexity of the func- 
tions to be automated demands an overall, life-cycle 
orientated analysis of the application of A and R tech- 
nologies taking particular account of their later oper- 
ation. Within the framework of the ARASTROS study 
(A and R applications structures for operations), a uni- 
form, ‘al procedure for life-cycle orientated A and 
R coplesiions analysis was developed. By means of a 
formalized description of eae tasks and A and 
R technolgoies, and a corresponding processing spec- 
ification, a standardized procedure in h the analysis of 
pr meme applications can be carried out. The appli- 
cation o' structures on the one hand facili- 
—_— a on of the exponentially increasing cost 
ing defects in the course of an A and R project 
by consistent consideration of the subsequent operat- 
ing behaviour of the system. On the other hand, the 
standardization and formalization can facilitate the in- 
— of the analysis structures in a computer- 
Se et an ta ot na ronan 
knowledge-based possibly capa- 
— Ae (Copyright (c) 1990 by FIZ. Citation no. 
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TIB/B90-81983/GAR PC E15 
ee Industrie- und Handeistag, Bonn (Germany, 


Raumfahrt fuer die Wirtschaft. Deutsche Unter- 


fl 

1989, 241 
In German. DIHT space-flight symposium: Space flight 
for the economy, Bonn (Germany, F.R.), 18 Apr 1 


In conjunction with the German Ministry of Research 
and Technology, the Deutscher Industrie- und Handel- 
posium on the j of 
’ in Bonn on 18th il 
1989. The focal point was the problem of illustrating 
the potential future benefits of space - and making 
these clear to small and medium-siz 
particular. It appears necessary for such 
to be included to a greater extent in the et mene 
of nationally subsidized major space projects and their 
— utilization. This also requires knowledge of the 
nder procedures of national and international space 
fight eres This brochure documents the 
presentations and discussions. pom my oe) (Copy- 
right (c) 1990 by FIZ. Citation no. 90: 
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TIB/B90-81998/GAR MF E01 

Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 

(Germany, F.R.). Information und Dokumentation. 
Echtzeitsimulation eines Rendezvous-Manoevers. 

(Real time simulation of a rendezvous manoeuvre). 

1990, 22p Rept no. MBB-UO-0085-90-PUB 

In German. BMFT status seminar on automation tech- 

nologies for space flight, Bad Honnef (Germany, F.R.), 

13-14 Feb 1990. 

Microfiche only. 


Future LEO missions will require rendezvous man- 
oeuvre Capability. Due to the complexity of the proc- 
esses to be controlled and the increased safety and 
reliability requirements, the development of systems 
with rendezvous capability requires a multitude of ana- 
lytic and numerical tools ranging up to complex simula- 
tion systems for tests under realistic conditions. In the 
course of rendezvous technology work at MBB/ 
ERNO, two major software packages have been de- 
veloped i in addition to the ponunaane of system stud- 
ies: the on-board software as a proto , and the veri- 
fication software, a simulation tool with which the on- 
board software can be tested. If realistic performance 
analyses are to be made, real time simulation condi- 
tions must be created, particularly with regard to two 
aspects: the real time behaviour of the hardware and 
software, and the system behaviour with a pilot in the 
control circuit. The second aspect requires graphic 
aids in the simulation system which also have to run in 
real time operation. (orig.). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081998.) 


Extraterrestial Exploration 


105,473 
N90-25538/1/GAR 
(Order as N90-25503/5/GAR, PC wer o) 


Jet Propulsion Lab., Pasadena, CA. 
T t Testbed: An Architecture for Remote 


J. R. Matijevic. Mar 90, 8p 

In NASA, Sd B. Johnson Space Center, Third 
Annual Wi in Space Operations Automation 
and Robotics a 1989) p 321-328. 


The NASA/OAST Telerobot Testbed will reach its next 
increment in development by the end of FY-89. The 
testbed will have the capability for: force reflection in 
teleoperation, shared control, traded control, operator 
designate and relative update. These five capabilities 
will be shown in a module release and exchange r- 
ation using mockups of Orbital Replacement Units 
(ORU). This development of the testbed shows exam- 
ples of the technologies needed for remote servicing, 
particularly under conditions of delay in transmissions 
to the servicing site. Here, the following topics are pre- 
sented: the system architecture of the testbed which 
incorporates these telerobotic technologies for servic- 


ing, the implementation of the five capabilities and the 
operation of the ORU mockups. 


105,474 
N90-25548/0/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 
Planning for Execution Monitoring on a Planetary 


Rover. 

E. Gat, R. J. Firby, and D. P. Miller. Mar 90, 5p 

In NASA, — B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 423-427. 


A planetary rover will be traversing largely unknown 
and often unknowable terrain. In addition to geometric 
obstacles such as cliffs, rocks, and holes, it may also 
have to deal with ——— hazards such as soft 
soil and surface breakthroughs which often cannot be 
detected until rover is in imminent danger. Therefore, 
the rover must monitor its progress throughout a tra- 
verse, making sure to stay on course and to detect and 
act on any previously unseen hazards. Its onboard 
planning system must decide what sensors to monitor, 
what landmarks to take position readings from, and 
what actions to take if something should go wrong. 
The planning systems being developed for the Path- 
finder Planetary Rover to perform these execution 
monitoring tasks are discussed. This system includes 
a network of planners to perform path planning, expec- 
tation generation, path analysis, sensor and reaction 
selection, and resource allocation. 
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N90-25575/3/GAR 
(Order as N90-25503/5/GAR, PC oer +4 


Martin Marietta Aerospace, Denver, CO. Denver Div. 
Evaluation of off-Road Terrain with Static Stereo 
and Monoscopic Displa i 

J. P. Yorchak, and C. S. Hartley. Mar 90, 8p 

In NASA, Be barca B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 671-678. 


The National Aeronautics and Space Administration is 
currently funding research into the design of a Mars 
rover vehicle. This unmanned rover will be used to ex- 
plore a number of scientific and geologic sites on the 
Martian surface. Since the rover can not be driven 
from Earth in real-time, due to lengthy communication 
time delays, a locomotion strategy that optimizes vehi- 
cle range and minimizes potential risk must be devel- 
oped. In order to assess the degree of on-board artifi- 
cial intelligence (Al) required for a rover to carry out its’ 
mission, researchers conducted an experiment to 
define a no Al baseline. In the experiment 24 subjects, 
divided into stereo and monoscopic groups, were 
shown video snapshots of four terrain scenes. The 
subjects’ task was to choose a suitable path for the 
vehicle through each of the four scenes. Paths were 
scored based on distance travelled and hazard avoid- 
ance. Study results are presented with respect to: (1) 
risk versus range; (2) stereo versus monocular video; 
(3) vehicle camera height; and (4) camera field-of- 
view. 
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N90-26068/8/GAR. PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Aeolian Removal of Dust from Radiator Surfaces 
on Mars. 

J. R. Gaier, M. E. Perez-davis, S. K. Rutledge, and D. 
Hotes. Aug 90, 15p NAS 1.15:103205, E-5547, 
NASA-TM-103205 

Presented at the Aiche Summer National Meeting, San 
Diego, CA, 19-22 Aug. 1990. 


Simulated radiator surfaces made of arc-textured Cu 
and Nb-1 percent-Zr and ion beam textured graphite 
and C-C composite were fabricated and their integrat- 
ed spectral emittance characterized from 300 to 3000 
K. A thin layer of aluminum oxide, basalt, or iron (Ill) 
oxide dust was then deposited on them, and they were 
subjected to low pressure winds in the Martian Surface 
Wind Tunnel. It was found that dust deposited on simu- 
lated radiator surfaces may or may not seriously lower 
their integrated spectral emittance, depending upon 
the characteristics of the dust. With Al2O3 there is no 
appreciable degradation of emittance on a dusted 
sample, with basaltic dust there is a 10 to 20 percent 
degradation, and with Fe203 a 20 to 40 percent degra- 
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dation. It was also found that very high winds on 
preg on eee ag cere amy 8 maa 

sion. Degradation in emittance due to abrasion was 
found to vary with radiator material. Arc-textured ‘Cu 
and Nb-1 percent Zr was found to be more susceptible 
pA emittance degradation than graphite or C-C com- 

posite. The most abrasion occurred at low angles, 
peaking at the 22.5 deg test samples. 
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N90-26074/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Chemical Effects of the Martian Environment on 
Power System Component Materials: A Theoreti- 


M. E. Perez-Davis, and J. R. Gaier. 90, 13p NAS 
1.15:103203, E-5608, NASA-TM-103 

Presented at the Aiche Summer National Meeting, San 
Diego, CA, 19-22 Aug 1990. 


In the foreseeable future, an expedition may be under- 
taken to explore the planet Mars. Some of the power 
source options being considered for such a mission 
are photovoltaics, regenerative fuel cells and nuclear 
reactors. In addition to electrical power requirements, 
environmental conditions en route to Mars, in the plan- 
etary orbit and on the Martian surface must be simulat- 
ed and studied in order to anticipate and solve poten- 
tial problems. Space power systems components such 
as photovoltaic arrays, radiators, and solar concentra- 
tors may be vulnerable to degradation in the Martian 
environment. Natural characteristics of Mars which 
Hess pose a threat to surface power systems include 
igh velocity winds, dust, ultraviolet radiation, large 
daily variation in temperature, reaction to components 
of the soil, atmosphere and atmospheric condensates 
as well as synergistic combinations. Most of the cur- 
rent knowledge of the characteristics of the Martian 
atmosphere and soil composition was obtained from 
the Viking 1 and 2 missions in 1976. A theoretical study 
is presented which was used to assess the effects of 
the Martian atmospheric conditions on the sys- 
tems components. A computer program written at 
NASA-Lewis for combustion research that uses a free 
energy minimization technique was used to =e 
chemical equilibrium for assigned 
states of temperature and pressure. The Salar canine 
component materials selected for this study Shilip Wichooe: 
silicon dioxide, silicon, nN, copper, and titanium. 
Combinations of environments and materials consid- 
ered include: (1) Mars atmosphere with power surface 
material, (2) Mars atmosphere and dust component 
with power surface material, and (3) Mars atmosphere 
= hydrogen peroxide or superoxide or superoxide 
with power system material. chemical equilibrium 
calculations were performed at a composition ratio 
(oxidant to reactant) of 100. The temperature for the 
silicon dioxide material and silicon, which simulate 
photovoltaic cells, were 300 and 400 K; for carbon, 
copper and titanium, which simulate radiator surfaces, 
300, 500, and 1000 K. All of the systems were evaluat- 
ed at pressures of 700, 800, and 900 Pa, which stimu- 
late the Martian atmosphere. 


105,478 

N90-26165/2/GAR 

Georgia Inst. of Tech., Atlanta. 
Soil Experiment. 

Advanced Missions Space 4 Ay. ly 
L. Hutcheson, T. Butler, M. Si line, and S. 
—— Aug 87, 158p NAS 1.26:184927, NASA-CR- 
Contract NGT-21-002-080 


An experimental procedure was devised to investigate 
the effects of the lunar environment on the physical 
—— of simulated lunar soil. The test equipment 
and materials used consisted of a vacuum chamber, 
direct shear tester, static penetrometer, and fine 
grained basalt as the simulant. The vacuum chamber 
provides a medium for ae > the environmental 
conditions to the soil experiment with the exception of 
gravity. The shear strength parameters are determined 
by the direct shear test. Strength parameters and the 
resistance of soil tration by static loading will be 
investigated by the use of a static cone penetrometer. 
In po to conduct a soil experiment without going to 
the moon, a suitable lunar simulant must be selected. 
This simulant must resemble lunar soil in both compo- 
sition and particle size. The soil that most resembles 
actual lunar soil is basalt. The soil parameters, as de- 
termined by the testing apparatus, will be used as 
design criteria for lunar soil engagement equipment. 


PC A08/MF A01 
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N90-26321/1 PC A04/MF A01 
ia Inst. of Tech., Atlanta. 
Advanced Design Pri 
D. Collins, M. Brooks, P Chen P. Dwelle, and B. 


oe Mar 89, 56p NAS 1.28 1.26:183072, NASA-CR- 


Contract NGT-21-002-800 

A micro-coring apparatus for lunar meen seater. 
tions, that is with the coment oe 
the Walking Mobile Platform, was designed a 
mary pevesae of core sempang ip ‘0. Gin on ender 

py poy tthe Lape 

fe) 

been used e for Earth studies and in limited 


applications during lunar explorations. The corer is de- 
scribed and analyzed for effectiveness. 


105,480 
Seog taste, Atari 
eorgia +s 
Lunar = 
 saeeee 
ek. Jun 9, 464p NAS 1 .26:182756, ME-4182, 
NASA 182756 
Contract NGT-21-002-080 


A self contained, mobile drilling and coring system was 
designed to operate on the Lunar surface and be con- 
trolled remotely from earth. The system uses SKITTER 
(Spatial Kinematic Inertial Translatory Tripod Extremity 
Robot) as its foundation and produces Lunar core 
oan two meters long and fifty millimeters in diame- 
ter. drill bit used for this is composed of 30 per 
carat diamonds in a sintered tungsten carbide matrix. 
To drill up to 50 m depths, the bit assembly will be 
pera te ge made from 2 m rods which will 
pa ote she power for drill- 
Sree at rvo-Synchronous motor. 
SKITTER is to support this system through a hexago- 

shaped siructure which will contain the drill motor 
yn etme A micro-coring drill will be used 
to remove a coy — 5 mm in diameter and 
20 mm long from the side of the core. This whole 
system is to be controlled from earth. This is carried 
out by a continuously monitoring PLC onboard the drill 
rig. A touch screen control console allows the operator 
on earth to monitor the progress of the operation and 
intervene if necessary. 
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N90-26323/7/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Proo iV 
Advanced Design Pr 

J. A. Harvey. Jun 89, 8p NAS 1.26:182557, ME- 
8501, NASA-CR-182557 

Contract NGT-22-002-080 


A proof-of-principle model of a two wheeled lunar 
dump truck was igned to display at the 1989 
Summer Conference. dump truck consists of a cy- 
lindrical bucket suspended between two wheels with 
the center of gravity of the bucket lower than the axis 
of the wheels. This gives the truck great stability in 
rough terrain. One motor on each wheel controls the 
movement of the truck and limits the moving parts to 
only two. The design of the mechanical drive, the elec- 
trical system, and the control systems are examined. 
Conclusion and recommendations are given. 


105,482 

N90-26328/6/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Control Strategy for Disparate Manip- 


ulators. 

J. Y. Lew. 1989, 22p NAS 1.26:186809, NASA-CR- 
186809 

Contract NAG1-623 


To manipulate large payloads typical of space con- 
struction, the concept of a small arm mounted on the 
end of a large arm is introduced. The main purposes of 
such a configuration are to increase the structural stiff- 
ness of the robot by bracing oe locking to a 


grasping 

of disparate large and small arms are discussed, and 
kinematics, , controls, and coordination of 
the two arms, especially when they brace at the tip of 
the small arm, are developed. The feasibility and im- 
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D. Kwon, and W. J. ya 8p NAS 
1.26:186807, NASA-CR-18680 
Contract NAG1-623 


ia Chew, and |. Dixon. 1990, 168p NAS 
186832, NASA-CR-186832 
Contract NGT-21-002-800 
In order to prepare a site for a manned lunar base, an 
a operated i icle is neces- 


iutonomously construction vehicle 
sary. A Lunar Construction Utility Vehicle (LCUV), 
which construction i 


utilizes imple- 
ments, was designed conceptually. Some elements of 
the machine were studied in greater detail. Design of 
an elastic loop track has advanced to the test- 


eport. 
G. Beech, G. Conley, C. Diaz, T. Dimelia, and P. 
Dodson. Jun 90, 164p NAS 1.26:186817-V-1, NASA- 
CR-186817-V-1 
Contract NGT-21-002-800 


A first generation lunar transportation vehicle was de- 
signed for use on the surface of the Moon between the 
years 2010 and 2020. Attention is focussed on specific 

details on all ee Se 
tion System (Lunar ARTS). 
The Lunar ARTS will be a three cart, six-wheeled ar- 


primary system and the back-up system. The 
pent Nees nen pens me ar Sl 
manned mode. The unmanned mode includes oo 


imaging with signal processing for ‘or 
ee ean to daanaated t: read- 
out displayed on the inside of the asronaut’s A 
micri is also on board the vehicle. Other 
components vehicle include: a double wish- 
bone/flexible ical wheel 


sis; a steering system; motors; seat restraints, heat re- 
jection systems; solar flare protection; get gs mag 
and meteoroid protection. A one-quarter scale 

ic model was built to study the dynamic behavior of the 
vehicle. The dynamic model closely captures the me- 
chanical and electrical details of the total design. 
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N90-26333/6/GAR PC A09/MF A01 
Florida State Univ., Tallahassee. Dept. of Mechanical 


Engineering. 

. in of a Lunar Transportation System, Volume 
Annual Report. 

Jun 90, 191p NAS 1.26:186833-V-2, NASA-CR- 
186833- 


Contract NGT-21 -002-800 


The Spring 1990 Introduction to Design class was 
asked to co ly design second tion lunar 
vehicles and equipment as a semester design project. 
A brief summary of four of the final projects, is present- 
ed. The designs were to facilitate the transportation of 
personnel and materials. The eight topics to choose 
from included flying vehicles, ground based vehicles, 
robotic arms, and life support systems. A lunar flying 
vehicle that uses clean propellants for propulsion is ex- 
amined. A design that will not contribute to the consid- 
erable amount of caustic pollution already present in 
the sparse lunar atmosphere is addressed by way of 
ballistic flight techniques. A second generation rede- 
sign of the current Extra Vehicular Activity (EVA) suit to 
increase operating time, safety, and efficiency is also 
addressed. A separate life support system is also de- 
signed to be permanently attached to the lunar rover. 
The two systems would interact through the use of an 
umbilical cord connection. A ground based vehicle 
which will travel for greater distances than a 37.5 kilo- 
meter radius from a base on the lunar surface was de- 
signed. The vehicle is pressurized due to the fact that 
existing lunar rovers are limited by the EVA suits cur- 
rently in use. A robotic arm for use at lunar bases or on 
roving vehicles on the lunar surface was designed. The 
arm was originally designed as a specimen gathering 
device, but it can be used for a wide range of tasks 
through the use of various attachments. 


105,487 
N90-26391/4/GAR PC A11/MF A02 
Washington Univ., Seattle. 

Megawatt Solar Power Systems for Lunar Surface 


Final Report. 

B. Adams, S. Alhadeff, S. Beard, D. Carlile, and D. 
Cook. 21 Jun 90, 228p NAS 1.26:186509, AA-420, 
NASA-CR-186509 

Contract NGT-21-002-800 


Lunar surface operations require habitation, transpor- 
tation, life support, scientific, and manufacturing sys- 
tems, all of which require some form of power. As an 
alternative to nuclear power, the development of a 
modular one megawatt solar power system is studied, 
examining both photovoltaic and dynamic cycle con- 
version methods, along with energy storage, heat re- 
jection, and power backup subsystems. For photovol- 
taic power conversion, two systems are examined. 
First, a substantial increase in photovoltaic conversion 
efficiency is realized with the use of new GaAs/GaSb 
tandem photovoltaic cells, offering an impressive over- 
all array efficiency of 23.5 percent. Since these new 
cells are still in the experimental phase of develop- 
ment, a currently available GaAs cell providing 18 per- 
cent efficiency is examined as an alternate to the ex- 
perimental cells. Both Brayton and Stirling cycles, 
powered by linear parabolic solar concentrators, are 
examined for dynamic cycle power conversion. The 
Brayton cycle is studied in depth since it is already well 

and can provide high power levels fairly effi- 
ciently in a compact, low mass system. The dynamic 
conversion system requires large scale waste heat re- 
jection ility. To provide this heat rejection, a 
comparison is made between a heat pipe/radiative fin 
system using advanced composites, and a potentially 
less massive liquid droplet radiator system. To supply 
power through the lunar night, both a low temperature 
alkaline fuel cell system and an experimental high tem- 
perature monolithic solid-oxide fuel cell system are 
considered. The reactants for the fuel cells are stored 
cryogenically in order to avoid the high tankage mass 
required by conventional gaseous storage. In addition, 
it is proposed that the propellant tanks from a spent, 
prototype lunar excursion vehicle be used for this pur- 
pose, therefore resulting in a significant overall reduc- 
tion in effective storage system mass. 
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N90-26499/5/GAR PC A06/MF A01 
Wisconsin Univ.-Milwaukee. Space Architecture 
Design Group. 
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Genesis Lunar Outpost Criteria and Design. 

T. Hansmann, G. T. Moore, D. J. Baschiera, J. P. 
Fieber, and J. H. Moths. 11 Jun 90, 119p NAS 
1.26:186831, R90-1, NASA-CR-186831 

Contract NASW-4435 


This design study--the third in the space architecture 
series--focused on the requirements of an early stage 
lunar outpost. The driving assumptions of the scenario 
was that the base would serve as a research facility 
and technology testbed for future Mars missions, a 
habitat supporting 12 persons for durations of up to 20 
months, and would sustain the following five experi- 
mental facilities: Lunar surface mining and production 
analysis facility, construction technology and materials 
testbed, closed environmental life support system 
(CELSS) test facility, lunar farside observatory, and 
human factors and environment-behavior research fa- 
cility. Based upon the criteria set forth in a previous 
programming document, three preliminary lunar base 
designs were developed. Each of the three schemes 
studied a different construction method and configura- 
tion. The designs were then evaluated in terms of envi- 
ronmental response, human habitability, transportabil- 
ity, constructability, construction dependability and re- 
silience, and their suitability in carrying out the desired 
scientific research. The positive points of each 
scheme were then further developed by the entire 
— team, resulting in one integrated lunar outpost 
lesign. 


105,489 
N90-26501/8/GAR PC A05/MF A01 
Idaho Univ., Moscow. Dept. of Mechanical Engineer- 


ing. 

Greenhouse Design for a Martian Colony: Structur- 
al, Solar Collection and Light Distribution Systems. 
1990, 93p NAS 1.26:186818, NASA-CR-186818 
Contract NGT-21-002-800 


The inflatable structure serves as an ideal greenhouse 
while being feasible to transport and easy to assemble 
on Mars. Locating the structure underground protects 
it from the extreme environmental variations on the 
surface. The proposed lighting system provides all the 
necessary light for photosynthesis with little external 
power demand. These considerations make the pro- 
posed greenhouse design a viable means of providing 
an ongoing food supply for a Martian colony. 


105,490 

N90-26527/3/GAR PC A06/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Software Requirements: Guidance and Control 
Software Deve! ent ification. 

B. E. Withers, D. C. Rich, D. S. Lowman, and R. C. 
Buckland. Jun 90, 115p NAS 1.26:182058, NASA- 
CR-182058 

Contract NAS1-17964 


The software requirements for an implementation of 
Guidance and Control Software (GCS) are specified. 
The purpose of the GCS is to provide guidance and 
engine control to a planetary landing vehicle during its 
terminal descent onto a planetary surface and to com- 
municate sensory information about that vehicle and 
its descent to some receiving device. The specification 
was developed using the structured analysis for real 
time system specification methodology by Hatley and 
Pirbhai and was based on a simulation program used 
to study the probability of success of the 1976 Viking 
Lander missions to Mars. Three versions of GCS are 
being generated for use in software error studies. 


105,491 

N90-27607/2/GAR 

Arizona State Univ., Tempe. 
Mars Landing Site Catalog. 

+4 = Aug 90, 202p NAS 1.61:1238, NASA-RP- 


1238 
Contract NAGW-1306 


The catalog was compiled from material provided by 
the planetary community for areas on Mars that are of 
potential interest for future exploration. The catalog 
has been edited for consistency insofar as practical; 
however, the proposed scientific objectives and char- 
acteristics have not been reviewed. This is a working 
catalog that is being revised, updated, and’ expanded 
continually. 
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N90-27811/0/GAR 

(Order as N90-27792/2/GAR, PC A07/MF 
A02) 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Upcoming Planetary Missions and the Applicability 
of High Temperature Superconductor Bolometers. 
J. Brasunas, V. Kunde, H. Moseley, and B. Lakew. 
Apr 90, 2p 

In Its Amsahts 1990: Advances in Materials Science 
and Applications of High Temperature Superconduc- 
tors p 29-30. 


Planetary missions to Mars and beyond can last 11 
years and longer, making impractical the use of stored 
cryogens. Passive radiative coolers and rota 
mechanical coolers remain possibilities. CRAF and 
CASSINI, both using the newly developed Mariner 
Mark 2 spacecraft, will be the next outer planet mis- 
sions after Galileo; they are intended to provide infor- 
mation on the origin and evolution of the solar system. 
CRAF is a cometary rendezvous mission slated for a 
1994 launch. CASSINI has been chosen by ESA and 
will be launched by a Titan 4/Centaur in 1996. It will fly 
by Jupiter in 2000, inject an ESA-supplied probe into 
Titan in 2002, and take data in Saturn orbit from 2002 
to 2006. NASA/Goddard is currently developing a pro- 
totype Fourier transform spectrometer (CIRS) that will 
be proposed for the CASSINI mission. The baseline 
infrared detectors for CIRS are HgCdTe to 16 microns 
and Schwarz-type thermopiles from 16 to 1000 mi- 
crons. The far infrared focal plane could be switched 
from thermopiles to high temperature superconductor 
(HTS) bolometers between now and 1996. An HTS bo- 
lometer could be built using the kinetic inductance 
effect, or the sharp resistance change at the transition. 
The eae bolometer is more straightforward 
to implement and initial efforts at NASA/Goddard are 
directed to that device. A working device was made 
and tested in early 1989. It also has somewhat elevat- 
ed noise levels below 100 Hz. Upcoming efforts will 
center on reducing the time constant of the HTS bo- 
lometer by attempting to deposit an HTS film on a dia- 
mond substrate, and by thinning SrTiO3 substrates. 
Attempts will be made to improve the film quality to 
reduce th 1/f noise level, and to improve the thermal 
isolation to increase the bolometer sensitivity. An at- 
begs is being made to deposit good-quality HTS films 


on diamond films using an MOCVD technique. 
105,493 
N90-28393/8/GAR PC A03/MF A01 


National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Solar Power System for an Early Mars Expedition. 
B. |. Mckissock, L. L. Kohout, and P. C. Schmitz. 
ieee. : 2p NAS 1.15:103219, E-5632, NASA-TM- 

1 1 


Presented at the American Institute of Chemical Engi- 
neers Summer National Meeting, San Diego, CA, 19- 
22 Aug. 1990. 


As NASA looks at missions that will expand human 
presence in the solar system, the power requirements 
for such missions n to be defined, developed and 
analyzed. One mission under consideration consists of 
a 40 day manned Mars surface expedition to perform 
science experiments. The mission time was centered 
around an aerocentric longitude (Ls) of 90 deg to 
lessen the probability of an occurrence of a local or 
planetary dust storm. The mission site was arbitrarily 
located at the Martian equator. The power require- 
ments were assumed to be 40 kWe for life support and 
experiment power during the Martian day and 20 kWe 
for life support heaps y the Martian night. A solar energy 
system consisting of roll-out amorphous silicon arrays 
and a hydrogen-oxygen regenerative fuel cell energy 
storage system was chosen for the study. The power 
available from a roll-out array, when plotted against 
time, approaches a cosine-like curve and depends on 
both array area and the amount of solar irradiance im- 
pinging on its horizontal surface. The array is sized to 
provide at least 20 KWe when the sun is 12.5 ee 
above the horizon and ramp up to 140 kWe pea 

power at Martian noon. In this configuration, the array 
is capable of supplying 40 KWe continuously to the 
user for the majority of the Martian day while supplying 
the excess energy to the electrolyzer portion of the 
energy storage system. A roll-out, pumped loop radia- 
tor system is used to dissipate the waste heat pro- 
duced by the fuel cell. The power management and 
distribution system inverts the power from the individ- 
ual solar array sub-modules and the fuel cell stacks 
and connects them to a 440 VAC single phase 20 kHz 
main bus. The total power system is comprised of 80 
individual solar array modules with an integral bus and 
three energy storage modules consisting of fuel cell 
and electrolyzer stacks, reactant storage tanks, and a 





ll ee ee 


a a 


ee 


psa radiator. Power system mass, stowed volume, 
Nee area were determined. Day/ en power 
Sots of 40/10 kWe, 40/30 kWe, and 40/40 kWe were 


also considered to determine the impact of a range of 
nighttime power caabenaeta on the baseline system. 
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DE90016361/GAR PC A01/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 
mounted radiator 


reedom Phase O design. 
B. J. Webb, Z. |. Antoniak, and K. A. Pauley. Jun 90, 
5p PNL-SA-17526, CONF-900619-7 
Contract ACO6-76RL01830 
AIAA/ASME thermal physics and heat transfer confer- 
ence (5th), Seattle, WA (USA), 18-20 Jun 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 
A body mounted radiator concept constructed of ad- 
vanced ceramic fabric materials for use with the Phase 
0 design of Space Station Freedom is described. The 
radiator is expected to weigh between 1.4 and 3.5 kg/ 
m(sup 2) of a a radiating surface, use ammo- 
nia working fluid, be highly deployable, and exhibit 
reliability charactedatien. This compares well with 
11.8 kg/m(sup 2) for two sided radiators proposed 
for the current space station design. 


105,495 
N90-25078/8/GAR 

(Order as N90-25075/4/GAR, PC hy 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
Germany, F.R.). Unternehmensbereich Raumfahrt. 

tt and Application of an Optimization 

Procedure for and Aircraft Structures. 
G. Kneppe, W. Hartzheim, and G. Zimmermann. 
1989, 6p MBB-FW-522/S/PUB-383 
In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 23-28. Presented at Gamm- 
Seminar on Discretization Methods and Structural Op- 
timization, 1989. 


An optimization procedure is presented, that allows 
the dimensioning of homogeneous isotropic, orthotro- 
pic or anisotropic structures and fiber reinforced mate- 
rials with respect to weight, static, dynamic, aeroelastic 
and manufacturing requirements. aa variables 
were sizing and geometric dimensions. The structural 
and sensitivity analysis was based on the finite ele- 
ment method. Some examples, such as frequency and 
heat flux optimization of a satellite structure, stress op- 
timization of a wheel, and geometry optimization of an 
aluminum alloy used for the cabin floor of an aeroplane 
show the adaptability of the model for the large 
scale problems with a high number of design variables 
and constraints. An integration into the CAE (Comput- 
er Aided Engineering) environment by the use of 
— interfaces is important for practical applica- 
ions. 


105,496 
N90-25094/5/GAR 
(Order as N90-25075/4/GAR, PC - 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Raumfahrt. 
Overview on the Hermes in-Orbit Control System. 
maar K. Janschek, and W. Oesterlin. 1989, 
p 

In Its Research and Development: Technical and Sci- 
entific Publications 1989 p 223-234. Presented at the 
2nd European Aerospace Conference on Progress in 
Space Transportation, Bonn-Bad Godesberg, Fed. Re- 
public of Germany, 22-24 May 1989. 


The spaceplane configuration and the guidance navi- 
ition control related mission aspects are described. 

@ Hermes orbital flight controller functional and 
operational architecture is presented with special con- 
sideration of hierarchical and modular design aspects. 
The orbital phase of the Hermes mission consists of 
coreenan ee flight, rendezvous and servicing on the 
MTFF (Man Tended Free Flyer), de-orbiting and orbital 
Peep phase. The dynamic/kinematic response of 
wuhenen due to control and disturbance torques 
lorces is measured by the sensors of the naviga- 


tion system, which also provides estimates for the con- 

trol variables. The current status of the Hermes orbital 

flight controller integrates a baseline architectural 

—- , functional definition and low level control algo- 
ms. 


GAR 
(Order as N90-25503/5/GAR, PC AS9/MF dant 
04) 


Geophysics Lab. (AFSC), Hanscom AFB, MA. 
Contamination Programs within the Air 
Force Systems Command Laboratories. 


E. Murad. Mar 90, 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Operations Automation 


Space 
and Robotics (Soar ae p 97-98. 


a ghee ), oad Space 
ystems Division (SSD/OLLAM in addition, a sizable 
program exists at Aerospace . These programs 
are complementary, each effort addressing a specific 
area of expertise: GL’s effort is aimed at addressing 
the effects of on-orbit contamination; AEDC’s effort is 
aimed at ground simulation and measurement of opti- 
cal contamination; RADC’s effort addresses the accu- 
mulation, measurement, and removal of contamination 
- large optics; MLBT’s effort is aimed at understand- 
the effect of contamination on materials; ATL’s 
effort is aimed at u effect of plume 
contamination a SSD’s effort is confined to 
integration o' ntamination experiments 
sponsored by SSD/CLT; and ce Corp.'s effort 
~ aimed at peng, the needs of the — System 
‘am Offices (SPO) in specific areas, such as con- 
tornadlan during ground ———e ascent phase, lab- 
oratory measurements aimed at understanding on- 
orbit contamination, and mass loss and mass gain in 
on-orbit operations. These ~—— are descri 
some detail, with emphasis on GL’s program. 


105,498 
N90-25508/4/GAR 

(Order as N90-25503/5/GAR, PC A99/MF 
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) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Contamination of Spacecraft by Recontact of 
Dumped Liquids. 
M. E. Fowler, L. J. Leger, M. E. Donahoo, and P. D. 
Maley. Mar 90, 6p 
In Its third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 99-104. 


Liquids partially freeze when dumped from spacecraft 
producing particles which are released into free ree 
at various velocities. Recontact of these particles with 

the spacecraft is possible for specific particle sizes 
and velocities and, therefore, can become contamina- 
tion for experiments within the spacecraft or released 
experiments as a result of waste and potable water 
dumped from Space Shuttle. An examination of dump 
characteristics was conducted on STS-29 using both 
on-board video records and ground based measure- 
ments. A preliminary analysis of data from this flight 
indicates particle velocities are in the range of 30 to 75 
ft/sec and recontact is possible for limited particle 
sizes. 


105,499 
N90-25509/2/GAR 
(Order as N90-25503/5/GAR, PC ASO/MF 


) 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 

inter. 

Automation a . Space Station —- Power 
Mai ind Distribution Breadboa' 
B. Walls, aL F. Lollar. Mar 90, 5p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 107-111. 


The Space Station Module Power Management and 
Distribution (SSM/PMAD) Breadboard, located at 
NASA’s Marshall Space —— Center (MSFC) in 
Huntsville, Alabama, models the power distribution 
within a Space Station Freedom Habitation or Labora- 
tory module. Originally designed for 20 kHz ac power, 
the system is now being converted to high voltage de 
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power with power levels on a par with those 
for a space station . 
distribution 


‘ocessors called Lowest Level Processors (LLP’s). 
feeeeremee ane perform redun- 

switching, and shed loads use more than 
pe a The eve above the LLP's conan 
a Communication and Algorithmic Controller (CAC) 
which acta ge Ropes vege wher bedbe 


level. Finally, at this three cooperating 
pin og Intelligence (Al systems manage load prioriti- 
ition, load scheduling, load shedding 


105,500 
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National Aeronautics and Space Administration, Hous- 
bo Siy Lyndon yee cement Center. 
of Space 


‘reedom Thermal 
J. Dominick, J. Bull, and K. J. Healey. Mar 90, 4p 
In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 113-116. 


The NASA Systems Autonomy ag tar mene —_ 
(SADP) was initiated in 


terest in re pe stocheeay on 
Pe SADP i is 


stration. a tive effort be- 
tween Ames Research ae SS ©) and Johnson 
Center wowy eth to demonstrate advanced 
mation techno! using the Space Station 
Freedom Commat ysiem (TCS) test bed. A 


and its operator interface 
were developed by knowledge engineers, Al research- 
be and human factors researchers at ARC working 
pecs mys nary ts eden, ah 
neers at JSC. Its target application is a prototype hea 
ee and transport subsystem of a space station 
The demonstration is scheduled to be conducted 
at JSC in August, 1989. The demonstration will consist 
of a detailed test of the ability of the Thermal Expert 
System to conduct real time normal operations (start- 
up, set point changes, shut-down) and to conduct fault 
detection, isolation, and recovery (FDIR) on the test 
article. The FDIR will be conducted by injecting ten 
component level failures that will manifest themselves 
as seven different system level faults. Here, the SADP 
Is, are described as well as the Thermal Control 
xpert System that has been developed for demon- 
stration. 


105,501 
N90-25511/8/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 
Ford Aer 


‘ospace and Communications Corp., Sunny- 
vale, CA. Artificial Intelligence Group. 


D. Heher, and P. Pownall. Mar 90, 5p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 117-121. 


The Sunnyvale Division of Ford Aerospace created a 
model-based reasoning oe for diagnosing faults 
in space systems. The approach employs reasoning 
about a model of the domain (as it is designed to oper- 
ate) to explain differences between eé: and 
actual telemetry; i.e., to identify the root cause of the 
discrepancy (at an appropriate level of detail) and de- 
termine necessary corrective action. A development 
environment, named Paragon, was implemented to 
support both model-building and reasoning. The major 
benefit of the model approach is the capability 
for the intelligent system to handle faults that were not 
anticipated by a human expert. The feasibility of this 
approach for diagnosing problems in a spacecraft was 
demonstrated in a prototype system, named StarPlan. 
piesa 2, modules within StarPlan detect anomalous 

, establish goals for returning the telemetry to 
nominal values, and sreate a command plan for attain. 
ing the goals. Before commands are implemented, 
their effects are simulated to assure convergence 
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toward the goal. After the commands are issued, the 
telemetry is monitored to assure that the plan is suc- 
cessful. features of StarPlan, along with associ- 
ated concerns, issues and future directions, are dis- 
cussed. 


105,502 


N90-25513/4/GAR 
(Order as N90-25503/5/GAR, PC — 


) 
or Force Aero Propulsion Lab., Wright-Patterson AFB, 
H. 


Solar Automation Limitations. 

T. M. Trumble. Mar 90, 4p 

In NASA, Lyndon 4 Johnson Space Center, Third 
Annual Workshop nm Space Operations Automation 
and Robotics (Soar 1989) p 127- 130. 


Significant progress in the automation of the space- 
craft electrical power systems has been made within 
the past few years. This is especially important with the 
development of the space station and the increasing 

on the electrical power systems for future sat- 
ellites. The key element of the spacecraft power 
system, the solar arrays which supply the power, will 
have to grow to supply many tens of kilowatts of power 
within the next twenty years. This growth will be ac- 
companied by the problems associated with large > 
tributed power systems. The growth of the arrays, the 
on-array management problems and potential solu- 
tions to array radation or failure are discussed. 
Multilowatt arrays for unmanned spacecraft with com- 
ments on the implications of array degradation for 
manned spacecraft are discu: 


105,503 


N90-25517/5/GAR 
(Order as N90-25503/5/GAR, PC —, 


) 
National Aeronautics and Space = gana Hous- 
ton, TX. Lyndon B. Johnson Space Cen 
Use of Piaid in the Space Sta - sy ~ so 


Analysis. 

F. E. Mount, and S. D. Mckee. Mar 90, 5p 

in Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 149-153. 


The focus early in the Space Station Freedom Pro- 
was on identifying viewing requirements for both 
direct viewing (windows) and indirect viewing (closed- 
Circuit television). Currently, an analysis is being con- 
ducted to address the feasibility of viewing for ice 
Station Freedom. The goal of this analysis is to deter- 
= the optimum location for the windows and 
television cameras in order to meet the 
established requirements. Additionally all viewing pro- 
visions must adequately support Space Station as- 
sembly and on-board operations once the Station is 
operable. PLAID, a three-dimensional ae system 
developed at oe Space Center, was se- 
lected a use a the primary tool in this analysis. 
PLAID ability to simulate the ib 


105,505 
N90-25521/7/GAR 
(Order as N90-25503/5/GAR, PC — 


04) 
National Aeronautics and Space Administration, 
po me —~ oy expert Fault Diagnostic 
utonomous 
System for Station Freedom Electrical 
Power System Testbed. 
L. V. Truong, J. L. Walters, M. E. Roth, T. M. Quinn, 
and W. M. Krawczonek. Mar 90 


In NASA, Li B. Johnson "Space Center, Third 
Annual W: on ice Operations Automation 
and Robotics (Soar 1989) p 181-186. 


The goal of the Autonomous Power System (APS) pro- 
gram is to develop and apply intelligent problem soiv- 
ing and control to the ce Station Freedom Electri- 
cal Power System (SSF/EPS) testbed being devel- 
oped and demonstrated at NASA Lewis Research 
Center. The objectives of the program are to establish 
artificial intelligence technology paths, to craft knowl- 
tools with advanced human-operator 
interfaces for power systems, and to interface and in- 
tegrate knowledge-based systems with conventional 
controllers. The Autonomous Power EXpert (APEX) 
In of the APS program will — a knowledge- 
fault diagnostic system and a power resource 
planner-scheduler. Then APEX will interface on-line 
with the SSF/EPS testbed and its Power Mana: nt 
Controller (PMC). The key tasks include establishing 
knowl bases for system diagnostics, fault detec- 
tion and isolation analysis, on-line information access- 
ing through PMC, enhanced data mana int, and 
multiple-level, object-oriented operator displays. The 
first prototype of the diagnostic expert system for fault 
detection and isolation has been developed. The 
knowledge bases and the rule-based model that were 
developed for the Power Distribution Control Unit sub- 
system of the SSF/EPS testbed are described. A cor- 
—. troubleshooting technique is also de- 
scribed. 


105,506 
N90-25523/3/GAR 
(Order as N90-25503/5/GAR, PC —- 


) 
National Aeronautics and Space Administration, 
oo" AL. George C. Marshall Space Flight 

inter. 

Environmental Control and Life Support System 
Advanced Automation Project. Phase 1: Applica- 
tion Evaluation. 
B. S. Dewberry. Mar 90, 14p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 195-208. 


The Environmental Control and Life Support System 
(ECLSS) is a Freedom Station distributed system with 
inherent applicability to advanced automation primarily 
dus to | the comparatively large reaction times of its 





of the ice ony reedom, as well as to examine 
operations on the Station as it evolves. In addition, it is 
used as a tool to analyze general out-the-window view- 
ing conditions for all Space Station components, and 

the ability to integrate an anthropometric 
scale-modeled person (representing a crewmember) 
with the Station’s interior architecture. 


105,504 


N90-25520/9/GAR 
(Order as N90-25503/5/GAR, PC we 4 


) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Spacecraft External Molecular Contamination 


H. K. F. Ehlers. Mar 90, 8p 
In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 171-178. 


Control of contamination on and around spacecraft is 
required to avoid adverse effects on the 
of instruments and spacecraft systems. Recent work 
in this area is reviewed and discussed. Specific issues 
and limitations to be considered as part of the effort to 
predict contamination effects using modeling tech- 
niques are addressed. bs oe erate results of Space 
Shuttle missions in the field of molecule/surface inter- 
actions as well as their implications for space station 
design and operation are reviewed. 
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. This allows longer contempla- 
tion times in which to form a more intelli control 
strategy and to detect or prevent faults. objective 
of the ECLSS Advanced Automation Project is to 
reduce the flight and ground man; needed to 
support the initial and Guovobany CLS system. The 
approach is to search out and make apparent those 
processes in the baseline lem which are in need of 
more automatic control fault detection strategies, 
to influence the ECLSS design by suggesting software 
hooks and hardware scars which will allow easy adap- 
tation to advanced algorithms, and to roe | complex 
software prototypes which fit into the ECLSS software 
architecture and will be shown in an ECLSS hardware 
testbed to increase the autonomy of the system. Cov- 
ered here are the preliminary investigation and evalua- 
tion process, aimed at searching the ECLSS for candi- 
date functions for automation and providing a software 
hooks and hardware scars a is. This analysis 
shows changes needed in the baselined system for 
easy accommodation of k based or other 
complex implementations which, when integrated in 
flight or ground sustaining engineering architectures, 
will produce a more autonomous and fault tolerant En- 
vironmental Control and Life Support System 


105,507 
N90-25524/1/GAR 
(Order as N90-25503/5/GAR, PC aeart+4 


Stanford Univ., CA. 


Monitoring and Control of Spacecraft Systems 
Using Procedural Reasoning. 

M. P. G ff, and F. F. Ingrand. Mar 90, 9p 
Contract NAS2-12521 

In NASA, Li nm B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 209-217. Sponsored in 
Part by Institut National de Recherche en Informatique 
et en Automatique (Inria). 


Research concerned with = the monitoring 
and control of spacecraft systems is issed. In par- 
ticular, the ication of SRI’s Procedural Reasoning 
ae (PRS) to the handling of malfunctions in the 

Reaction Control System (RCS) of NASA’s Space 
Shuttle is examined. Unlike traditional monitoring and 
control systems, PRS is able to reason per- 
form complex in a very flexible and robust 
manner, somewhat in the manner of a human assist- 
ant. Using various RCS malfunctions as examples (in- 
cluding sensor faults, leaking components, multiple 
alarms, and regulator and jet failures), it is shown how 
PRS manages to combine both irected reason- 
ing and the ability to react rapidly to unanticipated 
changes in its environment. In conclusion, some im- 
portant issues in the design of PRS are reviewed and 
future enhancements are indicated. 


105,508 
N90-25527/4/GAR 
(Order as N90-25503/5/GAR, PC wear v4 


National Aeronautics and Space a, Hous- 
ton, TX. Lyndon B. Johnson Space Cen 

T and Space Station ote Work- 
station ns. 


D. G. Jensen, S. C. Adam, J. H. Stramler, and R. P. 
Wilmington. Mar 90, 6p 

In Its Third Annual Workshop on Space Operations Au- 
tomation and Robotics (Soar 1989) p 229-234. 


The Space Station Freedom workstation system is a 
distributed network of computer workstations 
that provides the man-machine interfaces for control- 
a ice acum systems. This includes control of ex- 

manipulator, robotic and free flyer devices by 
peranalran ny in the sandy station’s pressurized shirt- 
sleeve environment. remotely controlled de- 
vices help minimize the requirement for costly crew ex- 
travehicular activity (EVA) time for such ‘S as sta- 
tion assembly and payload su . Direct window 
views may be used for controlling some of the sys- 
tems, but many activities will be remote or require 
levels of detail not possible by direct observation. 
Since controlling remote devices becomes more diffi- 
cult when direct views are inadequate or unavailable, 
many performance enhancing techniques have been 
considered for representing information about remote 
activities to the operator. Described here are the tele- 
presence techniques under consideration to support 
operations and training. This includes video enhance- 
ments (e.g., graphic and text overlays and stereo view- 
ing), mac’ ine vision systems, remote activity anima- 
tion, and force reflection representation. 


105,509 
N90-25537/3/GAR 
(Order as N90-25503/5/GAR, PC ——_ 


) 

National Aeronautics ce Administration, 
Greenbelt, MD. Goddard ai eens 

t Telerobotic Servicer (FTS) NASA’s First 

tional Robotic System. 
J. Andary, K. a D. Hewitt, and P. 
Sabelhaus. Mar 90, 8p 
In NASA, L 'B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 311-318. 


NASA has completed the preliminary definition phase 
of the Flight Telerobotic Servicer (FTS) and is now pre- 
paring to in the detailed design and fabrication 
craps. The FTS will be designed and built by Martin 
larietta Astronautics Group in Denver, CO, for the 
Goddard Space Flight Center, in support of the Space 
Station Freedom Program. The design concepts for 
the FTS are discu , as well as operational scenar- 
ios for the assembly, maintenance, servicin a a 
n tasks which are being consider 

S. The pp | Development Test Flight (OTF) 

is the first of two shuttle test flights to test FTS oper- 
ations in the environment of space and to demonstrate 
the FTS capabilities in performing tasks for Space Sta- 
tion Freedom. Operational planning for DTF-1 is dis- 
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(Order as N90-25503/5/GAR, PC en 
TRW Defense and Space Systems Group, Redondo 
Transient Coupling in Large Space 


N. J. Lo ye and R. P. Stillwell. Mar 90, 9p 

. NASA, a Johnson Space Genter, Third 
Annual Wor Operations Automation 

and Robotics (Soar 1989) p 383-391. 


arrays. These plasmas 

simulate the environ found rien earth orbits 

current plans call for operation of very large 

The could be enough 

to into the power system and disrupt 

. Here, the concepts of the dis- 

mechanism and the techniques of coupling are 
discussed. Data from both ground and flight 


discharge site. For most sites Feed Cartaeien 

would not seriously impact performance. One location 

oe ieaesioae cols Coan oe 
ion where coul 


couple to 
stored in system capacitors. This latter case cou 
impact performance. 


105,511 
N90-25545/6/GAR 
(Order as N90-25503/5/GAR, PC ASO/ME 


) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Plasma Interactions and Effects for Large Sys- 


jar 90, ‘4 
sa J ao Space Center, Third 
pres ‘Automation 
and Robotics (Soar 1989 p 393-404. 


Information on plasma-spacecraft interactions and the 
effects on spacecraft systems and materials is — in 
viewgraph form. Information is given on plasma char: 

acteristics, ionospheric charge density, spacecraft 
floating potential, bonne 8 potentials of self-biased 
solar arrays, geosynchronous earth orbit issues. 


105,5 
N96-25556/3/GAR 
(Order as N90-25503/5/GAR, PC ae 


Carlow Associates, Inc., Fairfax, VA. 
Human Factors Issues in T: 


In NASA, L don 5. Johnson Space Center, Third 
Annual W Operations Automation 
and Robotics (Seer 4989 p 485-492. 


Requirements for ice Station Freedom servicing 
are described and state-of-the-art for telerobotic 
system on-orbit servicing of ft is defined. The 
| ae requirements ~~ Space Station Fi 

elerobotic Servicer (FTS) are identified. Finally, 
human factors issues in tel ing are dis- 
cussed. The human factors issues are basically three: 
the definition of the role of the human versus automa- 
tion in system control; the identification of operator- 
device interface design requirements; and the require- 
ments for development of an operator-machine inter- 
face simulation capability. 


105,513 

N90-25557/1/GAR 
(Order as N90-25503/5/GAR, PC ey 

Jet Propulsion Lab., Pasadena, CA. 

Interactions Between the Space Station and the 

Assessment of EMi. 
ry. and H. B. Garrett. Mar 90, 15p 
n B. Johnson Space Center, Third 
on Space Operations Automation 
and Robotics (Soar 1989) p 493-507. 


A review of the interactions between proposed Space 
Station systems/payloads and the environment that 


formed. Seven a ee S eae 
been identified. are Space Station power 
; active ments such as beam injection; 


ement are the most effective 
of minimizing effects of this interference. 
igh ees of uncertainty the estimates 

of gas emi induced EMI, radiation of 
20 wee rey ee A en - 
ence, arc solar array. 

ey a 

mitigation efforts are properly calibrated 


and Robotics (Soar 4989 p 
The ice Station Freedom (SSFP) - 
alos Manager! Syston (OMS) wl aura 
The Cprectves of OMS to improve ood 
are , 
and while ing maintenance 
ations cost. 


105,515 
N90-25571/2/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 


International Business Machines Corp., Houston, 
Systems Se ag Div. 


ACES: Space Shuttle Flight Software Analysis 
R. S. Sai 4 90, 4p 

In NASA, L B. Johnson Space Center, Third 
Annual W 


“gene Automation 
and Robotics (Soar $989) p 633-636. 


parameters to 

and muat therefore be thoroughly cored por 
This certification is performed in ground 
Te tonal nen tin te diet uote. 
ferns serbia: gatas vernbom pare landing, 
ing abort Veaaion” ty coed abode ot ae 
stored for analysis. The current methodology of per- 
forming this analysis Is repetlive and requees many 
pce tre iy en caeh cn phote wor ibetde dean opts 
of the current experts and improve the 
quay and reduce the manpower requred fo cart 

Shuttle onboard flight software 


E 


105,518 


SPACE TECHNOLOGY 


Manned Spacecraft 
105,516 
N90-26032/4/GAR PC A06/MF A01 
and Space Administration, 
VA. Langley Research Center. 


Utilization as an ACRV. 
J. N. Cruz, M. L. Heck. R. R. Kumar. , D. D. Mazanek, 
and P. A. Troutman. Jun 90, 101p NAS 1.15:102700, 
NASA-TM-102700 


missions attached 
tion Fi [pan eeetroaam oie 
Return Vehicle (ACRV), a study was to 
candidate attach locations. Base- 


inane that on required. Re- 
The Station could not accommodate two Or. 
large TEA’s. The utilization of an 
best an as an 
ACRV. 
105,517 
N90- 5/GAR PC AO5/MF A01 
ttamaten, VA, Lenser enenien ; : 
Options ona 


Manned 
R. D. Braun, R. W. Powell, and L. C. Hartung. 
90, 79p NAS 1.60:3019, L-16661, NASA TE OOTS 
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PC A25/MF A04 
Pennsylvania State Univ., University Park. Dept. of 
erospace 


Preliminary cr Nved aa Assured 
allow Crew Return Vehicle (ACRV), Volume 1. 


Jun 90, NAS 1.26:186677-V-1, NASA-CR- 
186677-V-1 
Contract 


-4435 
Presented at the 1990 Annual Summer Conference, 
Cleveland, OH, 11-15 Jun. 1990. 


A series of studies is concerning the 
Pei Seay oo (ACRV) for Space Sta- 
forthe ACAV brakin and landing n. Options pre- 
lor 

sented or ballistic and lifting reentries; the 
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use of high-lift, high-payload aerodynamic decelera- 
tors, as well as conventional parachutes; landing sys- 
tems designed for water landings, land landings, or 
both; and an aerial recovery system. All four ign 
options presented combine some or all of the above 
attributes, and all meet performance requirements es- 
tablished by the ACRV Program Office. Two studies of 
ACRV growth options are also presented. Use of the 
ACRV or a similarly designed vehicle in several roles 
for possible future space missions is discussed, along 
with the required changes to a basic ACRV to allow it 
to perform these missions optimally. The outcome of 
these studies is a set of recommendations to the 
ACRV Program Office describing the vehicle charac- 
teristics of the basic ACRV which lend themselves 
most readily to be adapted for use in other missions. 
Finally, the impacts on the design of the ACRV due to 
its role as a medical emergency vehicle were studied 
and are presented. The use of the ACRV in this 
manner will impact its shape, internal configuration, 
and equipment. 


105,519 

N90-26040/7/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Debris/ice/TPS Assessment and Photographic 
Analysis for Shuttle Mission STS-31R. 

G. N. Katnik, S. A. Higginbotham, and J. B. Davis. 
Jun 90, 172p NAS 1.15:102790, NASA-TM-102790 
Original Contains Color Illustrations. 


A Debris/ice/Thermal Protection System (TPS) as- 
sessment and photographic analysis was conducted 
for Space Shuttle Mission STS-31R. Debris inspec- 
tions of the flight elements and launch pad are per- 
formed before and after launch. Ice/frost conditions 
on the External Tank are assessed by the use of com- 
puter programs, nomographs, and infrared scanner 
data during cryogenic my of the vehicle followed 
by on-pad visual inspection. High speed photography 
is analyzed after launch to identify ice/debris sources 
and evaluate potential vehicle damage and/or in-flight 
anomalies. The debris/ice/TPS conditions and photo- 
graphic analysis of Mission STS-31R, is presented 
along with their overall effect on the Space Shuttle 
Program. 


105,520 

N90-26046/4/GAR PC A05/MF A01 
Harris Corp., Melbourne, FL. Government Aerospace 
Systems Div. 

Design and implementation of Robust Decentral- 
ized Control Laws for the ACES Structure at Mar- 
shall Space Flight Center. 

Final Report, 30 Jan. 1989 - 40 Apr. 1990. 

E. G. Collins, D. J. Phillips, and D. C. Hyland. Jul 90, 
76p NAS 1.26:4310, NASA-CR-4310 

Contract NAS1-18872 


Many large space system concepts will require active 
vibration control to satisfy critical performance require- 
ments such as line-of-sight accuracy. In order for these 
concepts to become operational it is imperative that 
the benefits of active vibration control be practically 
demonstrated in ground based experiments. The re- 
sults of the experiment successfully demonstrate 
active vibration control for a flexible structure. The 
testbed is the Active Control Technique Evaluation for 
Spacecraft (ACES) structure at NASA Marshall Space 
Flight Center. The ACES structure is dynamically 
traceable to future space systems and especially 
allows the study of line-of-sight control issues. 


105,521 

N90-26047/2/GAR PC A03/MF A01 
peske Aerospace Co., Huntsville, AL. 

Planning for Space Station Freedom Laboratory 
Payload Integration. 

H. J. Willenberg, and L. P. Torre. 1989, 15p NAS 
1.26:186751, NASA-CR-186751 

Contract NAS8-50000 

Presented in Nashville, TN, 5-10 Mar. 1989. 


Space Station Freedom is being developed to support 
extensive missions involving microgravity research 
and applications. Requirements for on-orbit payload 
integration and the simultaneous payload integration 
of multiple mission increments will provide the stimulus 
to develop new streamlined integration procedures in 
order to take advantage of the increased capabilities 
offered by Freedom. The United States Laboratory and 
its user accommodations are described. The process 
of integrating users’ experiments and equipment into 
the United States Laboratory and the Pressurized Lo- 
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gistics Modules is described. This process includes the 
strategic and tactical phases of Space Station utiliza- 
tion planning. The support that the Work Package 01 
Utilization o' will provide to the users and hardware 
developers, in the form of Experiment Integration Engi- 
neers, early accommodation assessments, and physi- 
cal integration of experiment equipment, is described. 
aie for integrated payload analytical integration are 
iso described. 


105,522 

N90-26048/0/GAR PC A08/MF A01 
Alabama Univ. in Huntsville. 

Literature Concerning Control and Display Tech- 


ing 
Ai ible to the Orbital Maneuvering Ve- 
hicle (OM 
24 Jul 90, 168p NAS 1.26:186790, NASA-CR-186790 
Contract NAG8-706 


A review is presented of the literature concerning con- 
trol and display technology that is applicable to the Or- 
bital Maneuvering Vehicle (OMV), a system being de- 
veloped by NASA that will enable the user to remotely 
pilot it during a mission in space. In addition to the gen- 
eral review, special consideration is given to virtual 
image displays and their potential for use in the 
system, and a preliminary partial task analysis of the 
user’s functions is also presented. 


105,523 
N90-26050/6/GAR PC A12/MF A02 
Minnesota Univ., Minne is. 

Wi ; Cargo Return Vehicle. Volume 1: Concep- 
tua in. 

NASA/USRA Advanced Design Project. 

2 Jun 90, 270p NAS 1.26:186823, NASA-CR-186823 
Contract NGT-21-002-800 


The Advanced Design Project (ADP) allows an Copor 
tunity for students to work in conjunction with NASA 
and other aerospace companies on NASA Advanced 
Design Projects. The following volumes represent the 
design report: Volume 1 peaig-y sen ign; Volume 2 
Wind Tunnel Tests; Volume 3 Structural Analysis; and 
Volume 4 Water Tunnel Tests. The project chosen b 
the University of Minnesota in conjunction with NAS, 
Marshall Space Po Center for this year is a Cargo 
Return Vehicle (CRV) to support the Space Station 
Freedom. The vehicle is the third generation of vehi- 
cles to be built by NASA, the first two emg ory llo 
program, and the Space Shuttle program. The CRV is 
to work in conjunction with a personnel launch — 
(PLS) to further subdivide and specialize the vehicles 
that NASA will operate in the year 2000. The cargo 
return vehicle will payload to and from the Space 
Station Freedom (SSP. 


105,524 

N90-26051/4/GAR PC A08/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Project SPARC: Space-Based Aeroassisted Reus- 
able Craft. 

May 90, 155p NAS 1.26:186816, NASA-CR-186816 
Contract NGT-21-002-800 


Future United States’ space facilities include a Space 
Station in low Earth orbit (LEO) and a Geosynchronous 
Operations Support Center, or GeoShack, in geosyn- 
chronous orbit (GEO). One possible mode of transfer 
between the two orbits is an aerobraking vehicle. 
When traveling from GEO to LEO, the Earth’s atmos- 
phere can be used to aerodynamically reduce the ve- 
locity of the vehicle, which reduces the amount of pro- 
pulsive change in velocity required for the mission. An 
aerobrake is added to the vehicle for this purpose, but 
the additional mass increases propellant require- 
ments. This increase must not exceed the amount of 
propellant saved during the aeropass. The design and 
development of an aerobraking vehicle that will trans- 
fer crew and cargo between the Space Station and 
GeoShack is examined. The vehicle is referred to as 
Project SPARC, a SPace-based Aeroassisted Reus- 
able Craft. SPARC consists of a removable 45 ft diam- 
eter aerobrake, two modified Pratt and Whit Ad- 
vanced Expander Engines with a liquid oxygen/liquid 
hydrogen propellant, a removable crew module with a 
maximum capacity of five, and standard sized re id 
bays providing a maximum payload capacity of 28,000 
Ibm. The aerobrake, a rigid, ellipsoidally blunted ellipti- 
cal cone, provides lift at zero angle-of-attack due to a 
73 rey Fem angle, and is covered with a flexible multi- 
layer thermal protection system. Maximum dry mass of 
the vehicle without payload is 20,535 Ibm, and the 
maximum propellant requirement is 79,753 Ibm at an 
oxidizer to fuel ratio of 6/1. Key advantages of SPARC 


include its capability to meet mission changes, and its 
removable aerobrake and crew module. 


105,525 
N90-26052/2/GAR PC A11/MF A02 
Minnesota Univ., Minneapolis. 

Biconic Cargo Return Vehicle with an Advanced 
rerey System. Volume 1: Conceptual Design. 
NASA/USRA Advanced Design Project. 

2 Jun 90, 231p NAS 1.26:186520, NASA-CR-186520 
Contract NGT-21-002-800 


The aw design of the biconic Cargo Return 
Vehicle (CRV) is presented. The CRV will be able to 
meet all of the Space Station Freedom (SSF’s) resup- 
ply needs. Worth note is the absence of a backup re- 
covery chute in case of Advanced Recovery System 
(ARS) failure. The high reliability of ram-air parachutes 
does not warrant the penalty weight that such a 
system would create on successful missions. The CRV 
will launch vertically integrated with an Liquid Rocket 
Booster (LRB) vehicle and meets all NASA restrictions 
on fuel type for all phases of the mission. Because of 
the downscaled Orbital Maneuvering Vehicle (OMV) 
program, the CRV has been designed to be able to 
transfer cargo by — directly to the Space Station 
Freedom as well as with OMV assistance. The CRV 
will cover enough crossrange to reach its primary land- 
ing site, Edwards Airforce Base, and all secondary 
poenay deg with the exception of one orbit. Transpor- 
tation back to KSC will be via the noone r Guppy. 
Due to difficulties with man-rating the CRY, it will not 
be used in a CERV role. A brief summary of the CRV’s 
specifications is given. 


105,526 

N90-26053/0/GAR PC A06/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Aerobraking Space Transfer Vehicle. 

G. Andrews, B. Carpenter, S. Corns, R. Harris, and 
B. Jun. Apr 90, 116p NAS 1.26:186819, NASA-CR- 


186819 
Contract NGT-21-002-800 


With the advent of the Space Station and the proposed 
Geosynchronous Operation Support Center (Geo- 
Shack) in the early 21st century, the need for a cost 
effective, reusable orbital transport vehicle has arisen. 
This transport vehicle will be used in conjunction with 
the Space Shuttle, the Space Station, and GeoShack. 
The vehicle will transfer mission crew and payloads 
between low earth and geosynchronous orbits with 
minimal cost. Recent technological advances in ther- 
mal protection systems such as those employed in the 
Space Shuttle have made it possible to incorporate 
and aerobrake on the transfer vehicle to further reduce 
transport costs. The research and final design configu- 
ration of the aerospace senior design team from 
VPISU, working in conjunction with NASA, are present- 
ed. The topic of aerobraking and focuses on the evolu- 
tion of an Aerobraking Space Transfer Vehicle (ASTV), 
is addressed. 


105,527 

N90-26054/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Comparison of Currents Predicted by NASCAP/ 
LEO Model Simulations with Elementary Langmuir- 
Type Bare Probe Models for an Insulated Cable 
Containing a Si Pinhole. 

J. T. Galofaro. Jul 90, 39p NAS 1.15:102486, E- 
5095, NASA-TM-102486 

Original Contains Color illustrations. 


The behavior of a defect in the insulation of a short 
biased section of cable in a Low Earth Orbit (LEO) 
space environment was examined. Such studies are of 
the utmost importance for large space power systems 
where great quantities of cabling will be deployed. An 
insulated probe containing a ges was placed into a 
hypothetical high speed LEO plasma. The NASA 
Charging Analyzer Program (NASCAP/LEO) was used 
to explore sheath growth about the probe as a function 
of applied voltage and to predict I-V behavior. A set of 
independent current calculations using Langmuir’s for- 
mulations for concentric spheres and coaxial cylinders 
were also performed. The case of concentric spheres 
was here extended to include the case of concentric 
hemispheres. Several simple Langmuir-type models 
were then constructed to bracket the current collected 
by the cable. The space-charge sheath radius and 
impact parameters were used to determine the proper 
current regime. |-V curves were plotted for the models 








and comparisons were made with NASCAP/LEO re- 
sults. Finally, NASCAP/LEO potential contours and 
surface cell potential plots were examined to explain 
interesting features in the NASCAP/LEO I-V curve. 


PC Al 
National Aeronautics and Space Administration, 
veammmeasens lor Large Space S'  apeneeger-og 
y' 
phy with Indexes (Supplement 2: 
Jul 90, 274p NAS 1.21:7046(22), NASA-SP-7046(22) 


This bibliography lists 1077 reports, articles, and other 
documents introduced into the NASA Scientific and 
Technical Information System between July 1, 1989 
and December 31, 1989. Its purpose is to provide help- 
ful information to the researcher or manager engaged 
in the development of technologies related to large 
space systems. Subject areas include mission and 
program definition, design techniques, structural and 
thermal analysis, structural dynamics and control sys- 
tems, electronics, advanced materials, assembly con- 
cepts, and propulsion. 


105,529 

N90-26061/3/GAR PC A04/MF A01 

Astro Aerospace Corp., Carpinteria, CA. 

Structures for Remotely loyable Precision An- 

tennas. 

aM Feteapetn 16 Jan 89, 55p NAS 1.26:182065, 
an Pp 1.26:1 

AAC-TN-1154, NASA-CR-182065 


Contract NAS1-18567 


There is a need for completely deployable large anten- 
na reflectors capable of efficiently handling millimeter- 
wave electromagnetic radiation. The structural con- 
cepts and technologies that are appropriate to fully 
automated deployment of dish-type antennas with 
solid reflector surfaces were studied. First, the struc- 
tural requirements are discussed. Then, existing con- 
cepts for fully deployable antennas are described and 
assessed relative to the requirements. Finally, several 
analyses are presented that evaluate the effects of 
beam steering and segmented reflector design on the 
accuracy of the antenna. 


105,530 

N90-26128/0/GAR PC A04/MF A01 
Georgia Inst. of Tech., Atlanta. 

Soil bilization Mat for Lunar Launch/Landing 


Site. 

ALL. Acord, M. W. Cohenour, D. Ephraim, D. 
Gochoel, and J. G. Roberts. Mar 90, 71p NAS 
1.26:186690, TEX-4312, NASA-CR-186690 
Contract NASW-4435 


Facilities which are capable of handling frequent arriv- 
als and departures of spaceships between Earth and a 
lunar colony are necessary. The facility must be able to 

these services with minimal interruption of 
operational activity within the colony. The major con- 
cerns associated with the space traffic are the dust 
and rock particles that will be kicked up by the rocket 
exhaust. As a result of the reduced gravitation of the 
Moon, these particles scatter over large horizontal dis- 
tances. This flying debris will not only seriously inter- 
rupt the routine operations of the colony, but could 
cause damage to the equipment and facilities sur- 
rounding the launch site. An approach to overcome 
this poe Ane is presented. A proposed design for a 
lunar take-off/landing mat is presented. This proposal 
goes beyond dealing with the usual map mine of heat 
and load resistances associated with take-off and 
landing, by solving the problem of soil stabilization at 
the site. Through adequate stabilization, the problem 
of flying debris is eliminated. 


105,531 
N90-26164/5/GAR PC A03/MF A01 
Aeritalia S.p.A., Turin (Italy). 

and Particle Unit (BDPU): A Multi- 


Microgravity Facility. 
S. Lioy, and V. Defilippi. 1989, 13p IAF-89-431, ETN- 
90-97281 
Previously Announced in laa as A90-13533. 


The Bubble Drop and Particle Unit (BDPU) prciegt ls isa 
multi-user, reusable Spacelab facility, designed as a 
modular payload. It is conceived to support scientific 
oa under low gravity conditions concerning 

the dynamics of bubbles, drops and particles within op- 
tically transparent fluid matrices. The functional char- 


acteristics and design performances of the facility are 
described. The facility consists of the following subsys- 
tems: service module for data handling and crew inter- 
facing; power supply module for power 

the system; basic experiment module to support and 
contain the experimental subsystems and the camera 


images; standard test container: the core of the facility 
dedicated to contain the experimental fluid and sup- 
port the stimuli/diagnostic equipment. 


105,532 


N90-26279/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Two-Dimensional Model of a Baa ta Station Free- 
dom Thermal Energy Storage Can! 

T. W. Kerslake, and M. B. Ibrahim. hap 90, 1ip NAS 
1.15:103124, NASA-TM-103124 

Presented at the 25th Intersociety Energy Conversion 
Engineering Conference, Reno, NV, 12-17 Aug 1990; 
Sponsored in part by Aiche, Sae, ACS, Aiaa, Asme, 
a 


The Solar Dynamic Power Module being developed for 
Space Station Freedom uses a eutectic mixture of LiF- 
CaF2 phase change salt contained in toroidal canis- 
ters for thermal energy storage. Results are presented 
from heat transfer analyses of the phase change salt 
containment canister. A 2-D, axisymmetric finite differ- 
ence computer program which models the canister 
walls, salt, void, and heat engine working fluid coolant 
was developed. Analyses included effects of conduc- 

tion in canister walls and solid salt, conduction and 
free convection in liquid salt, conduction and radiation 
across salt vapor filled void regions and forced con- 
vection in the heat engine working fluid. Void shape, 
location, growth or shrinkage (due to density differ- 
ence between the solid liquid salt phases) were 
prescribed based on engineering judgement. The salt 
phase cha process was modeled using the enthal- 

py method. Penasion of results focuses on the role of 
free-convection in the liquid salt on canister heat trans- 
fer performance. This role is shown to be important for 
interpreting the relationship between ground based 
canister performance (in |-g) and expected on-orbit 
performance (in micro-g). Attention is also focused on 
the influence of void heat transfer on canister wall tem- 
perature distributions. The large thermal resistance of 
void regions is shown to accentuate canister hot spots 
and temperature gradients. 


105,533 


N90-26324/5/GAR PC A10/MF A02 
Thiokol Chemical Corp., Brigham City, UT. 

QM-8 Final Performance Evaluation Report: Seals, 
Volume 4. 

L. V. Nelsen. Jun 89, 206p NAS 1.26:183958, TWR- 
17591-V-4, NASA-CR-183958 

Contract NAS8-30490 


The Space Shuttle Redesigned Solid Rocket Motor 
(RSRM) static test of Qualification Motor-8 (QM-8) was 
conducted. The QM-8 test article was the fifth full- 
scale, full-duration test, and the third qualification 
motor to incorporate the redesigned case field joint 
and nozzle-to-case joint. This was the second static 
test conducted in the T-97 test facility, which is 
equipped with actuators for inducing external side 
loads to a 360 degree external tank (ET) attach ring 
during test motor operation, and permits heating/cool- 
ing of an entire motor. The QM-8 motor was cooled to 
a temperature which ensured that the maximum pro- 
pellant mean bulk temperature (PMBT) of 40 F was 
achieved at firing. All test results are not included, but 
rather, the performance of the metal oat field joints, 
and nozzie-to-case joint is addressed. The invoive- 
ment is studied of the Structural Applications and 
Structural Design Groups with the QM-8 test which in- 
cludes: assembly procedures of the field and nozzle- 
to-case joints, joint leak check results, structural test 
results, and post-test inspection evaluations. 


105,534 


N90-26362/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


105,537 


SPACE TECHNOLOGY 
Manned Spacecraft 


intororaten of System identtieatinn ond Rebust 
Controller Designs for Flexible Structures in 


and J. Lew. Jul 90, 17p NAS 1.15:102695, 
NASA 102695 


An approach is developed using experimental data to 

a reduced-order model and fe Nad nme 
a robust controller design. There are three steps in- 
volved in the tan approxima ba 


system, is used to illustrate and 


105,535 
N90-26500/0/GAR PC A06/MF A01 
Kansas State Univ., Manhattan. Dept. of Mechanical 


Msn Ot Cineads Gertecteant tn Spade ter 
Comfort and Safety. 


Report, 1989-1990. 
1990, 121p NAS 1.26:186834, NASA-CR-186834 
Contract NGT-21-002-800 


nvironmental 


the Atmosphere Revitalization (AR) 
ly, a description of the mathematical for many 
components of the ECLSS control system is given. 


105,536 
N90-26577/8/GAR PC AO06/MF A01 
Martin Marietta Space Systems, Inc., Denver, CO. As- 


tronautics Group. 

Station Definitions, Design, and Develop- 
ment. Task 5: Multiple ARM Telerobot Coordina- 
tion and Control: Manipulator Design Methodolo- 


eral Report. 

R. M. Stoughton. Jul 90, — NAS 1.26:182043, 
MCR-88-612, NASA-CR-18 

Contract NAS1-18230 


A proposed me’ applicable to the design of 
manipulator systems ibed. The current design 
process is 4 aaah in the preliminary design 


especial 
phase, since there is no measure to be used 
in trading off different options available for the various 
subsystems. The design process described uses Car- 
tesian End-Effector Nipedence as a measure of per- 
formance for the system. Having this measure of per- 
formance, it is shown how it may be used to determine 


, pert 
terms of End-Effector eg tee (2) trade-off 
options to achieve this desired performance; and 2) 
verification of system performance through laboratory 
testing. The design process is developed using numer- 
ous examples and experiments to demonstrate the 
feasability of this approach to manipulator design. 


105,537 
N90-26712/1/GAR 

(Order as N90-26711/3/GAR, PC = 
Eur A , Paris (France). 
Les Ona torial Sie lucutuie et les poasione 
des Divers Types de Stations Spatiales (Technica’ 
Characteristics and Functions of Different Types 
of Space Stations). 
J. Dordain. cJan 90, 8p 
Text in ene In Its Manned Space Station: Legal As- 
pects p 1 


Skylab, MIR, and the International Space Station Free- 
dom are described. The Columbus program involved in 
the Freedom Space Station is given particular atten- 
tion. Reduced gravity effects, operational characteris- 
tics, and access by different categories of users are 
described. Possible uses of space stations are de- 
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scribed. Physiological aspects of reduced gravity are 
discussed especially as concerns circulation. An oper- 
ations scenario for the use of a space station is re- 
viewed. The complexities involved in — a huge 
number of participants and users are descri 


105,538 

= U NO AL yr es if A Seeeten = 
uburn Univ of Aerospace Engineering. 

Space Shuttle 2 Advanced Transportation 

System. Volume rn Executive Summary. 

Final Report. 

J.N. Adinaro, P. A. Benefield, S. D. Johnson, and L. 
K. Koigit, 2 27 Apr 89, 33p NAS 1.26:185952, NASA- 

CR-1859 

Contract NASW-4435 


An investigation into the feasibility of establishing a 
generation space transportation system is 
summarized. Incorporating successful systems from 
the Space Shuttle and technological advances made 
since its conception, the second generation shuttle 
was designed to be a lower-cost, reliable system which 
would guarantee access to space well into the next 
century. A fully reusable, all-liquid propellant booster/ 
orbiter combination using parallel burn was selected 
as the base configuration. Vehicle characteristics were 
determined from NASA ground rules and optimization 
evaluations. The launch profile was constructed from 
particulars of the vehicle design and known orbital re- 
quirements. A stability and control analysis was per- 
formed for the landing phase of the orbiter’s flight. Fi- 
nally, a preliminary safety analysis was performed to 
indicate possible failure modes and consequences. 


parte A Dept of A ee A01 
uburn Univ., it. of Aerospace Engineering. 
Space Shuttle 2 Advanced Space Tra 

stem, Volume 2. 

inal Report. 
J. N. Adinaro, P. A. Benefield, S. D. Johnson, and L. 
K. e- -%; 27 Apr 89, 91p NAS 1.26: 185953, NASA- 
CR-1859 
Sponsored by NASA, Washington. 


To determine the best configuration from all candidate 
configurations, it was necessary first to calculate mini- 
mum system weights and performance. To optimize 
the design, it is necessary to vary configuration-specif- 
ic variables such as total system weight, thrust-to- 
weight ratios, burn durations, total thrust available, and 
mass fraction for the system. Optimizing each of these 
variables at the same time is technically unfeasible 
and not necessarily mathematically possible. Howev- 
er, discrete sets of data can be generated which will 
eliminate many candidate configurations. From the 
most promising remaining designs, a final configura- 
tion can be selected. Included are the three most im- 
portant designs considered: one which closely ap- 
proximates the design criteria set forth in a Marshall 
Space Flight Center study of the Shuttle 2; the configu- 
ration used in the initial proposal; and the final configu- 
ration. A listing by cell of the formulas used to generate 
the aforementioned data is included for reference. 


105,540 
N90-26855/8/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

NASA/USRA University Advanced Design Pro- 


ram. 
inal Report, 1988-1989. 
M. F. Lembeck, and J. toons 15 Jun 89, 23p NAS 
1.26:186050, NASA-CR-18605 
Contract NASW-4435 


The participation of the University of Illinois at Urbana- 
Champaign in the NASA/USRA University Advanced 
Design eT for the 1988 to 1989 academic year is 
reviewed. The University’s design project was the Lo- 
gistics Resupply and Emergency Crew Return System 
for Space Station Freedom. Sixty-one students divided 
into eight groups, participated in the spring 1989 se- 
mester. A presentation prepared by three students and 
a graduate teaching assistant for ad program’s 
summer conference summarized the pri results. 
Teamed with the NASA Marshall Sonen Pi ht Center 
(MSFC), the University received support in form of 
remote telecon lectures, reference material, and previ- 
ously acquired applications software. In addition, a 
graduate teaching assistant was awarded a summer 
1989 internship at MSFC. 


105,541 
N90-26856/6/GAR 


358 VOL. 91, No. 2 


PC A07/MF A01 


Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Lander in. 


J. A. Lee, J. Carini, A. Choi, R. Dillman, and S. J. 
Griffin. 17 May 89, 143p NAS 1.26:186233, NASA- 
CR-186233 

Contract NASW-4435 


A conceptual design is presented of a Lunar Lander, 
ee ene SS SRG ae Soeeraner Be 
equipment necessary to es a surface lunar 
base, the crew that will man the base, and the raw ma- 
terials which the Lunar Station will process. A Lunar 
Lander will be needed to operate in the regime be- 
tween the lunar surface and low lunar orbit (LLO), up to 
200 km. This lander is intended for the establishment 
and operation of a manned surface base on the moon 
and for the support of the Lunar Space Station. The 
lander will be able to fulfill the requirements of 3 basic 
missions: A mission dedicated to delivering maximum 
payload for oon fed the initial lunar base; Multiple 
missions between LLO and lunar surface dedicated to 
crew rotation; and Multiple missions dedicated to 
Tai shipments within the regime of lunar surface and 

A complete set of structural specifications is 
given. 


105,542 
N90-27141/2/GAR 
(Order as N90-27140/4/GAR, PC ae 
2) 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Station Attached 


Payloads. 
L. G. Clark. Jul 90, 14p 
In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 7-20. 


The Space Station Freedom is being designed and de- 
veloped with user requirements being used to shape 
the configuration. Plans include accommodation provi- 
sions for a wide variety of attached payloads including 
the Earth sciences research activities which are the 
focus of this conference. The station abr is even 
beginning some preliminary payload manifesting which 
involves planning for accommodation of payload 
during the station’s assembly flights. Potential payload 
organizations should be aware of the station’s plans 
for payload accommodations so as to guide their own 
payload activities for future space station use. 


105,543 
N90-27275/8/GAR PC A25/MF A04 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Fifth po aor on Artificial Intelligence for 
aug 

S. L. Odell. May 20, 587p NAS 1.55:3073, M-627, 

NASA-CP-3073 
Conference Held in Huntsville, AL, 22-23 May 1990; 
Sponsored in Cooperation with Alabama Univ., Hunts- 
ville, IEEE, and Aiaa. 


No abstract available. 


105,544 
N90-27276/6/GAR 
(Order as N90-27275/8/GAR, PC rir os) 
04 


ye Co., Huntsville, AL. 
t Independen 


W. S. Davis. May 90, 10p 

In NASA, Marshall Specs Flight Center, Fifth Confer- 
= on Artificial Intelligence for Space Applications p 
1-1 


Agent-independent Planning is a technique that allows 
the construction of activity plans without regard to the 
agent that will perform them. Once generated, a plan is 
then validated and Lo -ocagpage into instructions for a 
particular agent, whether a it, crewmember, or 
software-based control pale Because Space Sta- 
tion Freedom (SSF) is planned for orbital operations 
for approximately thirty years, it will almost certainly 
experience numerous enhancements and upgrades, 
including ungecee in robotic manipulators. Agent-Iin- 
dependent Planning provides the capability to con- 
presen plans for SSF operations, independent of specif- 
ic robotic systems, by combining techniques of object 
oriented modeling, nonlinear my ae temporal 
= Since a plan is validated using the physical and 

functional models of a particular agent, new robotic 
systems can be developed and integrated with existing 
operations in a robust manner. This technique also 
provides the capability to generate plans for crew- 


members with varying skill levels, and later apply these 
same plans to more sophisticated robotic manipula- 
tors made available by evolutions in technology. 


105,545 


N90-27279/0/GAR 
(Order as N90-27275/8/GAR, PC — os 
04 


Arizona Univ., Tucson. 

DEVS-Based Intelligent Control of Space Adapted 
Fluid Mixing. 

S. Chi, and B. P. Zeigler. May 90, 8p 

Contract NCC2-525 

In NASA, Marshall Space Flight Center, Fifth Confer- 
—— Artificial Intelligence for Space Applications p 


The development is described of event-based intelli- 
gent control system for a space-adapted mixing proc- 
ess by employing the DEVS (Discrete Event System 
Specification) formalism. In this control paradigm, the 
controller expects to receive confirming sensor re- 
sponses to its control commands within definite time 
windows determined by its DEVS model of the system 
under control. The DEVS-based intelligent control par- 
adigm was applied in a space-adapted mixing system 
capable of supporting the laboratory automation 
aboard a Space Station. 


105,546 


N90-27286/5/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
A04) 


on Computer Support Services, Inc., Huntsville, 


Kno e-Based Approach to Configuration 

Layout, Justification, and Documentation. 

F. G. Craig, D. E. Cutts, T. R. Fennel, C. Case, and 

J. R. Palmer. May 90, 7p 

In NASA, Marshall Space Flight Center, Fifth Confer- 

ome Artificial Intelligence for Space Applications p 
-101. 


The — development, and implementation is de- 
scribed of a prototype expert system which could aid 
designers and system engineers in the placement of 
racks aboard modules on Space Station Freedom. 
This type of problem is relevant to any program with 
multiple constraints and requirements demanding so- 
lutions which minimize usage of limited resources. This 
process is generally performed by a single, highly ex- 
perienced engineer who integrates all the diverse mis- 
sion requirements and limitations, and develops an 
overall technical solution which meets program and 
t requirements with minimal cost, weight, 
volume, power, etc. This system architect performs an 
intellectual integration process in which the underlying 
design rationale is often not fully documented. This is a 
situation which lends itself to an expert system solu- 
tion for enhanced consistency, thoroughness, docu- 
mentation, and change assessment capabilities. 





105,547 


N90-27290/7/GAR 
(Order as N90-27275/8/GAR, PC ae) 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

ATS Displays: A Reasoning Visualization Tool for 
Expert Systems. 

W. J. Selig, and J. D. Johannes. May 90, 10p 

In Its Fifth Conference on Artificial Intelligence for 
Space Applications p 129-138. 


Reasoning visualization is a useful tool that can help 
users better understand the inherently non-sequential 
logic of an expert system. While this is desirable in 
most all expert system applications, it is especially so 
for such critical systems as those destined for space- 
based operations. A hierarchical view of the expert 
system reasoning process and some characteristics of 
these various levels is pesnentes. Also presented are 
Abstract Time Slice (ATS) displays, a tool to visualize 
the plethora of tame information available at the 
host inferencing lai level of reasoning. The use- 
fulness of this tool is it ustrated with some examples 
from a prototype Gast water expert system for pos- 
sible use aboard Space Station Freedom. 
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N90-27291/5/GAR 
(Order as N90-27275/8/GAR, PC A28/MF 
04) 


Alabama vem in Huntsville. 
—— Network 


ean Resolve. Intelligence Issues within 
NASA's Space Station Freedom Research Centers 


Community. 

E. D. Howard. May 90, 7p 

Contract NAS8-36955 

In NASA, Marshall Space Flight Center, Fifth Confer- 
po 2 Artificial Intelligence for Space Applications p 
139-145. 


MITRE Corporation’s, A Review of Space Station 
Freedom Program Capabilities for the Development 
and fpfostion © of Advanced Automation, cites as a 
critical i the following situation, extant at the 
NASA facilities visited in the course of preparing the 
review: The major issues noted with regard to design 
pe research facilities deal with cooperative problem 

lving, technology transfer, and communication be- 
‘oeen these facilities. While the authors were visiting 
lab and test beds to collect information, personnel at 
many of these facilities were interested in any informa- 
tion they could oe on activities at other facilities. A 
formal means of gathering this information could not 
be identified by these personnel. While communication 
between some facilities was taking place or was 
planned, for ae transfer or coordination of 
schedules (e.g., for SADP demonstrations), poor com- 
munication between these facilities could lead to a 
lack of technical standards, duplication of effort, poorly 
defined interfaces, scheduling problems, and _in- 
creased cost. Formal mechanisms by which effective 
communication and cooperative problem solving can 
take place, and information can be disseminated, must 
be defined. A solution is proposed for the communica- 
tions aspects of the issues addressed above; and of- 
fered at the same time a solution which can prove ef- 
fective in dealing with some of the problems being en- 
countered with expertise being lost via retirement or 
defection to the private sector. The proffered recom- 
mendations are recognizably cost-effective and tap 
the rising sector of expert knowledge being produced 
by the American academic community. 


105,549 
N90-27293/1/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 


A04) 
+ a International, Canoga Park, CA. Rocketdyne 


Hybrid Approach to Space Power Control. 
Lay | Gholdston, D. F. Janik, and K. A. Newton. May 
In NASA, Marshall Space Flight Center, Fifth Confer- 


ence on Artificial Intelligence for Space Applications p 
155-163. 


Conventional control systems have traditionally been 
utilized for space-based power designs. However, the 
use of expert systems is becoming important for NASA 
applications. Rocketdyne has been pursuing the de- 
velopment of expert systems to aid and enhance con- 
trol designs of space-based power systems. The need 
for integrated expert systems is vital for the develop- 
ment of autonomous power systems. 
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ue ae Univ., Seabtity Ly 
on Diagnosa Station ECLSS. 
3 pe, Padalkar, Borland. pst . Sztipanovits. May 


In IW NAGA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
165-174. Sponsored in part by Boeing Aerospace CO., 
Huntsville, AL. 


The use is demonstrated of the Multigraph Architec- 
ture (MGA) for studies on the Environment Control and 
tie Suppo System (ECLSS). The objective was the 
flowin : (1) to create an updated set of models of the 
later Subsystem (PWS) by using the graphi- 
pr model building tools of the Multigraph Program- 
ming Environment Ores, (2) to derive a real time 
alarm simulator from the models; and (3) to demon- 
Strate the effects of sensor allocation on the diagnosa- 
bility of the PWS. This work may serve as a preliminary 
Study for the detailed analysis of the sensor allocation 
and diagnosability problems in the ECLSS. 


105,551 
N90-27295/6/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 
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Honeywell, inc., Minneapolis, MN. 
ni Altaese Determination and and Control System 
we ihnn, A eae te and Di Diagnostic System for 


oD Tome GD. G. D. Hedger and J. Harrington. May 90, 
Contract NAS9-18200 


In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for * Applications p 


175-183. bs ae in Part by Mcdonnell-Douglas 

Space Systems CO 

The Maintenance and Diagnostic System (MDS) that is 
| to enhance the Fault 


at 

Detection Isolation and Pntate system (FDIR) for 
the Attitude Determination and Control System on 
Space Station Freedom is described. The MDS dem- 
onstrates ways that Al-based beep 2 can be used 
to improve the maintainability and safety of the Station 
by helping to resolve fault anomalies that cannot be 
fully Sane canine and by Mapecor predictive 
maintenance lities, 

maintenance assistance. The MBS wil addline to the 
problems associated with reasoning about oo 
continuous information versus only about static data, 
the concerns of porting software based on Al tech- 
niques to embedded targets, and the difficulties asso- 
ciated with real-time response. An initial prot was 
built of the MDS. The prototype executes on Sun and 
IBM PS/2 hardware and is implemented in the 
Common Lisp; further work will evaluate its functiona- 
lity and develop mechanisms to port the code to Ada. 


105,552 
N90-27296/4/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 


A04) 
National Aeronautics and Space Administration, 
Washington, DC. 


= ‘saree ‘aes and NASA’s Software 
n 

G in, C. Carmody, K. Lennington, and B. 

Nelson. Ma 


In NASA, Marche Space Flight Center, Fifth Confer- 
= = Artificial Intelligence for Space Applications p 
185-192. 


A proposed role for knowledge-based systems within 
NASA’s Software Support Environment (SSE) is de- 
scribed. The SSE is chartered to bahay all software 
development for the Space Station Freedom Program 
(SSFP). This includes support for development of 
knowledge-based systems and the integration of these 
systems with conventional software systems. In addi- 
tion to the support of development of ki 

based systems, various software development func- 
tions provided by the SSE will utilize knowledge-based 
systems technology. 
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) 
National Aeronautics and Space Administration, 
ae AL. George C. Marshall Space Flight 

inter. 

Space Station Freedom ECLSS: A Step Toward Au- 
tonomous Regenerative Life Support Systems. 
B. S. Dewberry. May 90, 9p 
In Its Fifth Conference on Artificial Intelligence for 
Space Applications p 193-201. 


The Environmental Control and Life Support System 
(ECLSS) is a Freedom Station distributed system with 
inherent applicability to extensive automation primarily 
due to its comparatively long control system latencies. 
These allow lo contemplation times in which to 
form a more intelligent control strategy and to prevent 
and diagnose faults. The regenerative nature of the 
Space Station Freedom ECLSS will contribute closed 
= complexities never before encountered in life 

systems. A study to determine ECLSS auto- 
pn approaches has been completed. The ECLSS 
baseline software and system processes could be 
augmented with more advanced fault management 
and regenerative control systems for a more autono- 
mous evolutionary system, as well as serving as a firm 
foundation for future regenerative life support systems. 
Emerging advanced software technology and tools 
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National Aerona ee ee ee 
Huntsville, AL. George C. Marshall Space Flight 


Intelligent Robotic Agent for 


38 


Station F 

C. A. Biegl, J. F. , G. E. Cook, and K. R 

In Its Fifth Conference on Artificial Intelligence for 
Applications p 203-210. 

A robot control package ibed which utilizes on- 

ine structural simulation of robot manipulators and ob- 
in their Is 


agent-independent 
in the simulated 
pletion, they are transferred to the real manipulators. 
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soe Computer Support Services, Inc., Huntsville, 
Graphical Ex ep aor nnd dy by hoe ea System for 
Fc a, O- © cats TF Fema, ond 8. Paves 
In NASA, Marshall Mh Center, Fifth Confer- 


ence on Artificial Intel Space Applications p 
211-219. 

The rationale and methodology used to incorporate 
graphics into e by an aa 


xplanations 
for Station Freedom rack integration 
rack integration task is typical of r 
class of constraint satisfaction problems for large pro- 
eee Pac apn «eyes | 
pa rae oriented approaches are wed t to ‘explain 
the conclusions made by the system, the knowledge 
base content, and even at more abstract levels the 





ence engine capabilities. The advantages of this archi- 
tecture include: closer integration of user interface, ex- 
planation system, and knowledge base; — 
embed links to deeper knowledge underlying the 
piled knowledge used in the knowledge base; ae. 
lowing for more direct eae years as mg 
duration by the user. The graphical techniques em- 

ployed range from simple statis presentation of sche- 
matics to dynamic creation of a series of pictures pre- 
sented motion picture style. User models control the 
type, amount, and order of information presented. 
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McDonnell Space Systems Co., Houston, TX. 
cute avanons Automation. 

D. Woods. i = 10p 


Contract N. 
In NASA, Marshall Space a Center, Fifth Confer- 


ence on Artificial Intelligence for Space Applications p 
221-230. 


In the development of a safe, productive and maintain- 
| ey ohne Automation and Robotics (A and 
R) has been identified as an enabling technology 
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which will allow efficient operation at a reasonable 
cost. The Space Station Freedom's (SSF) systems are 
very complex, and interdependent. The usage of Ad- 
vanced Automation (AA) will help restructure, and inte- 
grate system status so that station and ground person- 
nel can operate more efficiently. To use AA technology 
for the augmentation of system management functions 
—— a development model which consists of well 

ined phases of: evaluation, development, integra- 
tion, and maintenance. The evaluation phase will con- 
sider system management functions against traditional 
solutions, implementation techniques and require- 
ments; the end result of this phase should be a well 
developed concept along with a feasibility analysis. In 
the t the AA system will be devel- 
oped in accordance with a traditional Life Cycle Model 
(LCM) modified for Knowledge Based System (KBS) 
applications. A way by which both knowledge bases 
and reasoning techniques can be reused to control 
costs is explained. During the integration phase the 
KBS software must be integrated with conventional 
software, and verified and validated. The Verification 
and Validation (V and V) techniques applicable to 
these KBS are based on the ideas of consistency, 
minimal competency, and graph theory. The mainte- 
nance phase will be aided by having well designed and 
documented KBS software. 


105,557 
N90-27302/0/GAR 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Knowledge Base Architecture for Distributed 


Knowledge Agents. 

J. Riedesel, and B. Walls. May 90, 16p 

Contract NAS8-36433 

In Its Fifth Conference on Artificial Intelligence for 
Space Applications p 241-256. 


A tuple space based object oriented model for knowl- 
edge base representation and interpretation is pre- 
sented. An architecture for managing distributed 
i agents is then implemented within the 
model. general model is based upon a database 
implementation of a tuple space. Objects are then de- 
fined as an additional layer upon the database. The 
tuple space may or may not be distributed depending 
upon the database implementation. A language for 
representing knowledge and inference strategy is de- 
fined whose implementation takes advantage of the 
tuple space. The general model may then be instan- 
tiated in many different forms, each of which may be a 
distinct knowledge agent. Knowledge agents may 
communicate using tuple space mechanisms as in the 
LINDA model as well as using more well known mes- 
sage passing mechanisms. An implementation of the 
model is presented describing strategies used to keep 
inference tractable without giving up expressivity. An 
example applied to a power management and distribu- 
tion network for Space Station Freedom is given. 


105,558 
N90-27304/6/GAR 
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Boeing Computer Services, Inc., Seattle, WA. 

Design Knowledge Capture for a Corporate 
Memory Facility. 

- i D. B. Shema, and J. M. Bradshaw. May 
In NASA, Marshall Space Flight Center, Fifth Confer- 
—— Artificial Intelligence for Space Applications p 


Currently, much of the information regarding decision 
alternatives and trade-offs made in the course of a 
major program development effort is not represented 
or retained in a way that permits computer-based rea- 
soning over the life cycle of the program. The loss of 
this information results in problems in tracing design 
alternatives to requirements, in assessing the impact 
of change in requirements, and in configuration man- 
agement. To address these problems, the problem 
was Studied of building an intelligent, active corporate 
memory facility which would provide for the capture of 
the requirements and standards of a program, analyze 
the ign alternatives and trade-offs made over the 
program’s lifetime, and examine relationships between 
requirements and design trade-offs. Early phases of 
the work have concentrated on design knowl 

ture for the Space Station Freedom. Tools are demon- 
strated and extended which helps automate and docu- 
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ment engineering trade studies, and another tool is 
being devel to help designers interactively ex- 
plore design alternatives and constraints. 
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Western Kentucky Univ., Bowling Green. Dept. of 

Computer Science. 

Integration of Automated Knowledge Acquisition 

with Computer-Aided Software Engineering for 

Space Shuttle Expert Systems. 

K. L. Modesitt. May 90, 4p 

In NASA, Marshall Space Flight Center, Fifth Confer- 

a o Artificial Intelligence for Space Applications p 
-304. 


A prediction was made that the terms expert systems 
and knowledge acquisition would begin to disappear 
over the next several years. This is not because they 
are falling into disuse; it is rather that practitioners are 
realizing that they are valuable adjuncts to software 
engineering, in terms of problem domains addressed, 
user acceptance, and in development methodologies. 
A specific problem was discussed, that of constructing 
an automated test analysis system for the Space Shut- 
tle Main Engine. in this domain, knowledge acquisition 
was part of requirements systems analysis, and was 
performed with the aid of a powerful inductive ESBT in 
conjunction with a computer aided software engineer- 
ing (CASE) tool. The — prediction is not a very 
risky one -- it has already been accomplished. 
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Scientific Research Associates, Inc., Glastonbury, CT. 

Real-Time Learning Mechanism of the Scientific 

Research Associates Advanced Robotic System 

(SRAARS). 

A. Y. Chen. May 90, 10p 

Contract NAS7-1012 

In NASA, Marshall Space Flight Center, Fifth Confer- 

Shes Artificial Intelligence for Space Applications p 
1-340. 


Scientific research associates advanced robotic 
system (SRAARS) is an intelligent robotic system 
which has autonomous learning capability in geometric 
reasoning. The system is equipped with one global in- 
telligence center (GIC) and eight local intelligence cen- 
ters (LICs). It controls mainly sixteen links with four- 
teen active joints, which constitute two articulated 
arms, an extensible lower body, a vision system with 
two CCD cameras and a mobile base. The on-board 
knowledge-based system supports the learning con- 
troller with model representations of both the robot 
and the working environment. By consecutive verifying 
and planning procedures, hypothesis-and-test routines 
and learning-by-analogy paradigm, the system would 
autonomously build up its own understanding of the 
relationship between itself (i.e., the robot) and the fo- 
cused environment for the purposes of collision avoid- 
ance, motion analysis and object manipulation. The in- 
telligence of SRAARS presents a valuable technical 
advantage to implement robotic systems for space ex- 
ploration and space station operations. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Diagnosis System Using Object-Oriented Fault 
Tree Models. 


D. L. Iverson, and F. A. Patterson-hine. May 90, 9p 
In NASA, Marshall Space Flight Center, Fifth Confer- 
soen 4 Artificial Intelligence for Space Applications p 


Spaceborne computing systems must provide reliable, 
continuous operation for extended periods. Due to 
weight, power, and volume constraints, these systems 
must manage resources very effectively. A fault diag- 
nosis algorithm is described which enables fast and 
flexible diagnoses in the dynamic distributed comput- 
ing environments planned for future space missions. 
The algorithm uses a knowl base that is easily 
changed and updated to reflect current system status. 
Augmented fault trees represented in an object-orient- 
ed form provide deep system knowledge that is easy 
to access and revise as a system changes. Given such 


a fault tree, a set of failure events that have occurred, 
and a set of failure events that have not occurred, this 
diagnosis system uses forward and backward chaining 
to propagate causal and temporal information about 
other failure events in the system being diagnosed. 
Once the system has established temporal and causal 
constraints, it reasons backward from heuristically se- 
lected failure events to find a set of basic failure events 
which are a likely cause of the occurrence of the top 
failure event in the fault tree. The diagnosis system 
has been implemented in common LISP using Flavors. 
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Rockwell International, weary cae 

Model for a Space Shuttle Safing and Failure-De- 
tection Expert. 

D. Zeilingold, and J. Hoey. May 90, 9p 

In NASA, Marshall Space Flight Center, Fifth Confer- 
gence Artificial Intelligence for Space Applications p 


The safing and failure-detection expert (SAFE) is a 
prototype for a malfunction detection, diagnosis, and 
safing system for the atmospheric revitalization sub- 
system (ARS) in the Space Shuttle orbiter. SAFE, 
whose fats poli extracted from expert-provided 
heuristics and umented procedures, automatically 
manages all phases of failure handling: detection, di- 
agnosis, testing procedures, and recovery instructions. 

i SAFE architecture allows it to handle correctl 
sensor failures and multiple malfunctions. Since SAF! 
is highly interactive, it was used as a test bed for the 
evaluation of various advanced human-computer inter- 
face (HCI) techniques. The use of such expert systems 
in the next generation of space vehicles would in- 
crease their reliability and autonomy to levels not 
achievable before. 
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Alabama Univ. in Huntsville. 

Object Oriented Fault Diagnosis System for Space 
Shuttle Main Engine Rediines. 

J. S. Rogers, and S. K. Mohapatra. May 90, 12 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
361-372. 


A great deal of attention has recently been given to 
Artificial Intelligence research in the area of computer 
aided diagnostics. Due to the dynamic and complex 
nature of space shuttle red-line parameters, a re- 
search effort is under way to develop a real time diag- 
nostic tool that will employ historical and engineering 
rulebases as well as a sensor validity checking. The 
capability of Al software development tools (KEE and 
G2) will be explored by applying object oriented pro- 
gramming techniques in accomplishing the diagnostic 
evaluation. 
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Aerospace Corp., Los Angeles, CA. Computer Science 
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Inductive Knowledge Acquisition Experience with 
Commercial Tools for Space Shuttle Main Engine 
Testing. 

K. L. Modesitt. May 90, 10p 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
487-496. 


Since 1984, an effort has been underway at Rocket- 

ne, manufacturer of the Space Shuttle Main Engine 
(SSME), to automate much of the analysis pr lure 
conducted after engine test firings. Previously pub- 
lished articles at national and international confer- 
ences have contained the context of and justification 
for this effort. Here, progress is reported in building the 
full system, including the extensions of integrating 
large databases with the system, known as Scotty. In- 
ductive knowledge acquisition has proven itself to be a 
key factor in the success of Scotty. The combination of 
a powerful inductive expert system building tool 
(ExTran), a relational data base management system 
(Reliance), and software engineering principles and 
Computer-Assisted Software Engineering (CASE) 


tools makes for a practical, useful and state-of-the-art 
application of an expert system. 
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S. M. Lewis, and K. L. Bellman. May 90, 9p 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intell lor Space Applications p 
497-505 (See N90-27275 21-61). 


The Vehicles Implementation Project (VIP), a knowl- 
in aid for the engineering of space 

. VIP combines qualitative knowl- 
edge in the form of rules, quantitative knowledge in the 


propriate equations are solved symbolically and the re- 
sults are displayed. Users may browse through the 
system, observing dependencies and the effects of al- 
one Se — Mer bg can also sug- 
approaches to the deriva specific parame- 
a values. In addition to providing a tool for the devel- 
opment of specific designe, VP VIP andar at increasi _ 
user’s understanding of design process. 
may rapidly examine the coneitvity of a given stuhte 
ter to others in the system and perform tradeoffs or 
optimizations of specific parameters. A second major 
goal of VIP is to integrate the existing corporate knowl- 
—_ base of models and rules into a central, symbolic 
orm. 
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04) 
National Aeronautics and Space Administration, 
} no aga AL. George C. Marshall Space Flight 

inter. 

Robot Dynamics in Reduced Gravity Environment. 
G. L. Workman, T. Grisham, E. Hinman, and C. 
Coker. May 90, 6p 
in Its Fifth Conference on Artificial Intelligence for 
Space Applications p 551-556. 


Robot dynamics and control will become an important 
issue for So platforms in space. Robotic oper- 
ations will be necessary for both man tended stations 
and for the efficient performance of routine operations 
in a manned platform. The current constraints on the 
use of robotic devices in a microgravity environment 
appears to be due to safety concerns and an anticipat- 
ed increase in acceleration levels due to manipulator 
motion. The robot used for the initial studies was a UMI 
RTX robot, which was adapted to operate in a materi- 
als processing workcell to simulate sample changing in 
a microgravity environment. The robotic cell was flown 
several times on the KC-135 aircraft at Ellington Field. 
The primary objective of the initial flights was to deter- 
mine operating characteristics of both the robot and 
the operator in the variable gravity of the KC-135 
during parabolic maneuvers. It was strated that 
the KC-135 aircraft can be used for observing dynam- 
ics of robotic ss The difficulties associated 
with humans ing teleoperation tasks during 
varying G levels were are.qno observed and can provide 
insight into some areas in which the use of artificial 
— ues would provide improved system perform- 
poms a graphic simulation of the workcell 
developed on a Silicon Graphics Workstation 
wang the IGRIP simulation ge from Deneb Ro- 
botics. The simulation is inte to be used for pre- 
dictive displays of the robot operating on the aircraft. It 
is also anticipated that this simulation can be useful for 
Off-line programming of tasks in the future. 
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Report Recovery Systems Wind Tunnel Test 


. Geiger, and W. K. Wailes. A t. ar NAS 
. 26: 177563, A-90259, NASA-CR-1 
Contract NAS8-36631 


Pioneer Aerospace Corporation (PAC) conducted par- 
afoil wind tunnel testing in the NASA-Ames 80 by 120 
test sections of the National Full-Scale Aerodynamic 


pple en - - 
scale ram air wii ey ence en eee 
—S : scale development of jecovery 
ystems for Next Generation Space Transporta- 
tion hae saggy —— were tested ip in- 
vestigation primary test article, 
mete scale model wih wing area of 1200 square fest 
and secondary test article, a 1/36 geometric scale 
model with wing area of 300 square feet, had an 
aspect ratio of 3. The test results show that both 


Complex, Moffett Field, 2 CA. the lvectgnton wenger. 
aerodynamic characteristics 


increasing wing loading. 
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lowa State Univ., Ames. Heat Transfer Lab. 
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|. Chiu, R. H. Pletcher, and J. L. Steger. Jul 90, 156p 
NAS 1.26:186927, HTL-53, NASA-CR-186927 
Contract NCC2-476 


Numerical simulations using the thin-la Navier- 
Stokes equations and chimera (overset) approach 
were carried out for flows around the integrated space 
shuttle vehicle over a range of Mach oe Body- 
conforming grids were used for all the pe ame 
grids. Testcases include a three-component overset 
oid the external tank (ET), the php rocket booster 
pate and the a (ORB), and a five-component 
erset grid - ET, SRB, Aig forward and aft 
attach wn. The results were 
compared with the wind oe and flight data. In addi- 
tion, a Poisson solution 


bles was developed to solve three-dimensional, irrota- 
tional, inviscid flows for single as well as overset grids. 
The solutions were validated by comparisons with 
other analytical or numerical solution, and/or experi- 
mental results for various geometries. The Poisson so- 
lution was also used as an initial for the thin- 
layer Navier-Stokes solution qressiae ti 

efficiency of the numerical flow simulations. It was 
found that this approach resulted in roughly a 30 per- 
cent CPU time savings as compared with the proce- 
dure solving the thin-layer Navier-Stokes equations 
from a uniform free stream flowfield. 
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Transient menponse Analysis of the Space Shuttle 

Vehicle During Liftoff. 

J. A. Bounty. Aug 90, 107p NAS 1.15:103505, NASA- 
1 


A proposed transient response method is formulated 
for the liftoff analysis of the space shuttle vehicles. It 
uses a power series approximation with unknown coef- 
ficients for the interface forces between the space 
shuttle and mobile launch platform. This allows the 
equation of motion of the two structures to be solved 
Ry en ee ee 
each step. These coefficients are ined by enforc- 
ing the interface compatibility comand between the 
two structures. Once the unknown coefficients are de- 
termined, the total r is computed for that time 

step. The method is validated by a numerical example 
ph conan ene eee 
space shuttle vehicles. The proposed method is com- 


liftoff analysis. It is shown that the 

uses less computer time than the iterative method and 
does not require as small a time step for ee 
The space shuttle vehicle model is reduced ss (CMS) 
different iy < of component mode Pe Cal aa 
the Lanczos method and the 


methods, 
Bampton CMS method. By varying the Cuot te ai 
cy in the Craig and Bampton method it was shown that 
the space shuttle interface loads can be computed 
with reasonable accuri Both the Lanczos CMS 
method and Craig pony the CMS method give 
similar results. A substantial amount of computer time 
is saved using the Lanczos CMS method over that of 
the Craig and Bampton method. However, when trying 
to compute a large number of Lanczos vectors, input/ 
output computer time increased and increased the 
overall computer time. The application of several liftoff 
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release mechanisms that can be adapted to the 
posed method are discussed. oe 
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105,5. 
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National Aeronautics and Space ve osm Hous- 
ton, TX. Lyndon B. Johnson Space Cent 
Challenge of ee a Space Station in Orbit. 
V. D. Brand. cJun 8p 
In AGARD, Space Vehicie Flight Mechanics 8 p. 


Assembly of a space station in orbit is a challenging 
and complicated task. If mankind is to exploit the 
knowledge emontly os gained from flight and con- 
tinue to advance the frontiers of space exploration, 
then space stations in orbit must be part of the overall 
space infrastructure. Space stations, like the Freedom, 
having relatively large mass which greatly exceeds the 
lifting capability of their transportation system, are can- 
didates for on-orbit assembly. However, when a large 
wide-body booster is available, there are significant 
pt to having a deployable space station as- 

on Earth and transported into orbit intact or in 
a few large pieces. The United States will build the 
ace Station Freedom by the assembly method. 

’s assembly is feasible, but a signi it chal- 
Benny and it will absorb much of NASA's effort in the 
next 8 years. The Space Station Freedom is an inter- 
national program which will be the centerpiece of the 
free world’s space activities in the late 1990’s. Scientif- 
ic information and products from the Space Station 
Freedom and its use as a transportation depot will ad- 
vance technology and facilitate the anticipated 
manned space exploration surge to the Moon and 
Mars early in the 21st century. 


105,574 
N90-27764/1/GAR 
(Order as N90-27741/9/GAR, PC A21 rs ~4 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
in-Space Construction and Dynamics of Large 


Structures. 
. M. Mikulas. cJun 90, 10p 
in AGARD, Space Vehicle Flight Mechanics 10 p. 


The types of equipment and structures that will be re- 
quired to construct very large spacecraft in space are 
di . One of the basic issues that must be re- 
solved is the appropriate mix of humans and machines 
in the construction process. While the use of robots 
offers the potential for reducing the number of extra- 
vehicular activity (EVA) hours required for particular 
construction operations, the availability of humans 
greatly increases the reliability of complex construc- 
tion tasks. A hybrid system is described which makes 
the best use of man and machine to provide a ee ig 
reliable and versatile construction approach. Suc! 
system will provide an efficient method for construct- 
ing large spacecraft until fully automated, robotic de- 
vices can be perfected. Details are given on an exten- 
sive ground test program which was designed to evalu- 
ate and demonstrate large spacecraft construction. A 
is presented on the use of the Space Sta- 
tion Freedom, or an opriate derivative, as a con- 
struction facility. Finally, a construction scenario and 
assembly timelines are presented for constructing a 
20-meter-diameter high precision reflector. 


105,575 
N90-27765/8/GAR 
(Order as N90-27741/9/GAR, PC A21/MF 


A03) 
Aeritalia S.p.A., Turin (Italy). 
New Method for a Tethered System Aided Space 
Station Assembly. 
S. Ciardo, and S. Bergamaschi. cJun 90, 15p 
In AGARD, Space Vehicle Flight Mechanics 15 p. 


During the Space Station Freedom building phase the 
major assembled item will be the main truss. Due to 
the gravity gradient torques, the stable equilibrium con- 
figuration is that with the minimum inertia aligned with 
the local vertical (yaw). Nevertheless, due to some 
user requirements, the planned building sequence im- 
poses the same axis be pointed toward the pole of the 
orbit plane (pitch), in a configuration unstable at least 
in roll-yaw. Therefore, the Attitude Control System 
(ACS) has to be designed in such a way as to counter- 
act the gravity gradient effects as well as the relatively 
small environment perturbing torques. The dynamic 
behavior of a system whose moments of inertia are 
substantially altered by means of the displacement of 
a certain amount of additional mass connected to the 
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S.S. Freedom by means of one or two tethers is inves- 
tigated. The expected benefits and the potential heed 
vantages of the methods will be discussed. The co! 
uration selection rationales will be analyzed, pp ee 
taking into account the operational aspects. A descri 

tion of the relevant assumptions of the adopted dy- 
namic model and an analytic deduction of the stability 
criteria is given. The results of an ad-hoc 

computer program will be shown. The amic re- 
sponse of the system during non-nominal operative 
conditions were analyzed in order to provide a com- 
plete assessment. The additional disturbance to the 
Station attitude both due to the presence of the teth- 
ered system and to the probability that the tether is 
severed by micrometeoroids or man-made debris will 
be computed. During the building phase numerous 
substantial changes in the moments of inertia of the 
S.S. Freedom are planned. In these cases, the 
proach discussed permits a very versatile intervention 
strategy. 


105,576 
N90-27766/6/GAR 
(Order as N90-27741/9/GAR, PC — 
) 


Liege Univ. (Belgium). 
Deployment of Large Flexible Structures. 
M. Geradin, A. Cardona, and D. nville. cJun 90, 


lip 
In AGARD, Space Vehicle Flight Mechanics 11 p. 


A fairly general methodol developed to simulate 
the deployment of large flexible space structures using 
the finite element concept is described. Three simula- 
tions of structural deployment are presented to dem- 
onstrate the effectiveness of the method: an elemen- 
tary cell of astromast, an elementary cell of the ERA 
structure and a 3-D antenna. 


105,577 

N90-27775/7/GAR PC A06/MF A01 
European Space Agency, Paris (France). 

CUIS User’s Manual 


J. Landeau. cApr 90, 119p ESA-TM-03, ISBN-92- 
9092-009-2 


A user guide for Columbus Utilization Information 
System (CUIS) is presented. A general introduction is 

given. The required equipment, the installation of CUIS 
onto a personal computer, and connection of CUIS to 
host computer are described. Communication tools 
are described: conferencing, electronic mail and the 
notice board. Tips on using the CUIS editor are given. 
The local information retrieval service, hypertext is de- 
scribed. The online information retrieval service is de- 
scribed. An aid to creating an automatic connection 
and an item on troubleshooting are included. 


105,578 


TIB/A90-81974/GAR PC E07 
Technische Hochschule Aachen (Germany, F.R.). Fa- 
kultaet fuer Maschinenwesen. 

Experimentelie Simulation dynamischer Lasten an 
mittels modaler E raft- 
kombinationen. (Experimental simulation of dy- 
namic loads on space flight systems by means of 
modal exciter force combinations). 

Habil.-Schr. 

E.J. Breitbach. 13 Jul 88, 55p 

In German. 





This paper introduces a new testing concept which 
makes it ible - quite in the sense of a flight load 
simulation - to implement the load spectrum for each 
loading process completely, i.e. taking into account the 
time sequence of its individual spatial components, ex- 
perimentally. It is shown that the loads can be generat- 
ed with the aid of modal force combinations. These are 
to be conditioned in such a way that they can, for ex- 
ample, simulate the effect of the d’Alembert inertial 
forces arising from base excitation on the structure in 
tests on satellites, particularly with regard to the result- 
ing dynamic structural loads, as well as possible. This 
method of modal force simulation, which uses forces 
smaller by several orders of magnitude than those in 
the currently standard vibration test, is presented in 
four different versions and verified in numerical simula- 
tions on a simple, satellite-like vibration system. In ad- 
dition, the way in which structural non-linearities which 
are always present in i! affect the concept of 
modal force simulation, and how they can be mas- 
tered, are studied. (orig.). (TIB: DR 7193.) (Copyright 
(c) 1990 by FIZ. Gitation no. 90:081974.) 


105,579 

TIB/B90-81829/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Columbus generic element management and plan- 


ning concept. 

J. Sved, and H. Luttmann. 1990, 6p Rept no. MBB- 
UO-0101-90-PUB 

Microfiche only. 


This paper summarizes the current status of develop- 
ment of the Columbus autonomous control system 
concept. Under the auspices of the ESA Columbus 
oe ane the operations and software community of rep- 
esentatives of the ESA Space Technology Center 
(ESTEC), European Space ations Center (ESOC) 
the Columbus industrial consortia led by prime 
pone Dai MBB/ERNO, a concept has been devel- 
oped for the so-called Mission Management. The con- 
cept that evolved has been called the System Mission 
Manager (SMM) when discussed as a software prod- 
uct but Generic Element Management (GEM) shall be 
used for this description of the overall concept. (orig 
(Copyright (c) 1990 by FIZ. Citation no. 90:081829. a 


105,580 
TIB/B90-81955/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Information und Dokumentation. 
X-Windows Anwendungen in der Raumfahrt. 
Status und Ausblick. (X-windows applications in 
space flight. Present state and trends). 

aaa 1990, 11p Rept no. MBB-UO-0082-90- 


In German. 
Microfiche only. 


This article describes the use of X-windows and tools 
based on X-windows in space flight applications, i.e. 
particularly in Columbus. The article focuses on the de- 
scription of the applications and less on the require- 
ments placed by space flight on a window system, i.e. 
on X-windows. article presents the fields of li- 
cation of work stations, and thus also the fields of ap- 
plication of X-windows, in the development cycle and 
operation of space vehicles and space stations. In ad- 
dition, as an example of all preparatory activities, two 
studies are presented which devote particular atten- 
tion to the man-machine interface in network systems. 
It is shown that the use of a network transparent 
window system (X-windows) is necessary for imple- 
mentation of the man-machine interface. In conclu- 
sion, the requirements of space flight on a window 
greta are illustrated and the resulting problems with 

deduced. (orig dg (Copyright (c) 1990 
by FIZ. Citation no. 90:081955.) 


105,581 

TIB/B90-82006/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 
Evaporation process and 3 phase flow in a water 


evaporator er 

B.J.G. Leidinger. Jul 90, 10p Rept no. MBB-UO- 

+ Cabenaiont I cong fluid handli (\ 
international ress on fluid handling systems (In- 

terfluid-1), Essen (Germany, F.R.), 10-1 4a ep 1990. 

Microfiche only. 


Evaporation coolers are used for rejecting waste heat 
from spaceplanes. In the case of a water evaporator, 
the vacuum conditions of space allow to ate the 
cooling process below the triple point. This paper 
deals with the cooling process of a Water Evaporator. 
Some important activities of the development like the 
spray nozzle selection, the capillary structure develop- 
ment and the tooth fin heat exchanger investigations 
are summarized and main result are discussed. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:082006.) 
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(Order as N90-25503/5/GAR, PC ee 


Jet Propulsion Lab., Pasadena, CA. 


BPOF AON 


r 


MF 
04) 


Artificial Intelligence for Muiti-Mission Planetary 
D. J. Atkinson, D. L. Lawson, and M. L. James. Mar 


90, 
In NASA, n ps Johnson Space Center, Third 
on Space Operations Automation 
and Robotics (Soar ine Pp 281-287. 
en to an automated system 


A —_ Bg naw is 

the Spacecraft Automated Reasoning 

Protoype (Sr ee SHARP is designed to demon- 

ited health and status analysis for multi- 

cecraft and ground data systems oper- 

pom The SHARP system combines conventional 

science methodologies with artificial intelli- 

gence techniques to produce an effective method for 

wor ae and analyzing a pi spacecraft and 

— systems problems. lem performs real- 

ime analysis of spacecraft and yes related teleme- 

bs and is also capable of examining data in historical 

context. Telecommunications link analysis of the Voy- 

ager II spacecraft is the initial focus for evaluation of 

bs nae in a real-time operations setting during 

August, 198: sees encounter with Neptune in 

9. The preliminary results of the SHARP 

a otis plans for future application of the technolo- 
gy are discussed. 


105,583 
N90-25534/0/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 


MITRE Sen Houston, 
= +t en a Integration Via Hyperme- 


D. G. Hammen, D. L. Labasse, and R. M. Myers. Mar 


90, 4 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 295-298. 


Success stories for advanced automation prototypes 
abound in the literature but the ——— of practi- 
cal large systems are few in number. are several 
factors that militate against the maturation of such pro- 
totypes into products. Here, the integration of ad- 
vanced automation software into large systems is dis- 
cussed. Advanced automation systems tend to be 
specific applications that need to be integrated and ag- 
ay ors into larger systems. Systems integration can 

hieved by providing expert user-dev with 
verified tools to efficiently create small systems that 
interface to large systems through standard interfaces. 
The use of hypermedia as such a tool in the context of 
the ground control centers that su; Shuttle and 
space station operations is e . Hi ia can 
be an integrating platform for data, conventional soft- 
ware, and advanced automation software, enabling 
data integration through the display of diverse types of 
information and through the creation of associative 
links between chunks of information. Payot hyper- 
media enables process integration through graphical 
invoking of system functions. Through analysis and ex- 
amples, researchers illustrate how diverse information 
and processing paradigms can be integrated into a 
single software platform. 


105,584 
N90-25535/7/GAR 
(Order as N90-25503/5/GAR, PC — 


) 
pom Aeronautics and Space Administration, Hous- 
TX. Lyndon B. Johnson Space Center. 


Approach toa eat Time Distribution System. 
F. P. Kittle, E. J. Paddock, T. Pouidington: and L. 


Wang. Mar 90, 5p 
In Its Third Annual Workshop on Space Operations Au- 


tomation and Robotics (Soar 1989) p 299-303. 


The requirements of a real-time data distribution 
system are to provide fast, reliable delivery of data 
from source to destination with little or no impact to the 
data source. In this particular case, the data sources 
are inside an yoy environment, the Mission 


mpl data to development workstations outside of 
ICC, it is necessary to use gateway computers 
that pind rey unauthorized data transfer back to the 

computers. Many software programs pro- 
pe on the development workstations are targeted 
for real-time operation. Therefore, these programs 
must migrate from the development workstation to the 
Operational workstation. It is yet another requirement 
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for the Data Distribution System to ensure smooth 
transition of the data interfaces for the application de- 
velopers. A standard data interface model has already 
pare amy tela day nda scpaate Fo pang 
interface between the distribution system and the ap- 
eunnees tet ane 
possible. The system as a whole there- 
rapid Guectapenent oh reub-aabeioion. 
Se ae eee Sno date Satan RETO, 
this to a real-time data distribution 
senagoy thee tage = ghee with 
an interface to MCC real-time data sources. In addi- 


software design. This 
the smooth transition of new real-time acetone to 
the MCC operational environment. 


PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

National Test Centers, Lewis Research 


R. R. Roskilly. 1990, 7p NAS 1.15:103187, E-5570, 
NASA-TM-103187 

for Presentation at the Space Programs and 
Technologies Conference, Huntsville, AL, 25-27 Sep 
1990; Sponsored by Aiaa. 


The Lewis Research Center, NASA, presently has a 
number of test facilities that constitute a significant na- 
tional space test resource. It is expected this capability 
will continue to find wide application in work involving 
this country’s future in space. Testing from basic re- 
search to applied technology, to systems develop- 
png to ground su; will performed, supporting 

such activities as Station Freedom, the Space 
Exploration Initiative, Mission to Planet Earth, and 
many others. The major spa space test facilities at both 
Cleveland and Lewis’ Plum Brook Station are de- 
scribed. Primary emphasis is on space propulsion fa- 
cilities; other facilities of importance in space power 
and microgravity are also included. 


105,586 

N90-26035/7/GAR PC A02/MF A01 
Aeritalia S.p.A., Turin (Italy). 

IRIS and Future Application to Expandable 


L. Bussolino, F. Varesio, G. Rum, and C. Portelli. 
1989, 9p IAF-89-212, ETN-90-97272 

Previously Announced in laa as A90-13375. Presented 
at 40th laf Conference, Malaga, Spain, 7-13 Oct 1989. 


The Italian Research Interim Stage (IRIS) is described. 
It consists of a Shuttle upper stage system designed to 
inject light payloads up to 900 kg mass from the Shut- 
tle circular parking orbit into a geostationary transfer 
orbit. A summary of the information included in the 
IRIS user’s manual provides users with the necessary 
performance data, environment and interfaces for their 
payloads. A review of the status of the project is 
= The first flight unit will be launched in Aug. 
1991. 


105,587 
N90-26215/5/GAR PC A03/MF AO1 
te | Accounting — bra DC. Informa- 
tion Management and Technology Div. 
Nasa’s Communications 
Report to 
Science and 


, House of Representatives. 
SW. Bowin Apr 89, 34p GAO/IMTEC-89-41, B- 


NASA’s plans to provide pene gee map backup communi- 
cations support for earth orbiting ceennereh after the 
closing of four ground stations are examined. Backup 
support is needed when malfunctions in on-board 

tems occur and ground intervention is required. The 
number of spacecraft emergencies that have occurred 
over the past few years and the reliability of the space- 
based Tracking and Data Relay Satellite System 
(TDRSS) White Sands Ground Terminal are also in- 
vestigated. Spacecraft project have ex- 
pressed the view, based on their professional judg- 
ment, that the probability of loss or damage to space- 
craft in an emergency, to small spacecraft missions in 
equatorial orbits, or to launches of expendable rockets 
would be extremely low, but no formal risk assess- 
ments on the ground station closings have been per- 
formed. There are no communications su; plans 
for transmission of scientific data from NASA missions 


105,589 


should the use of TDRSS be lost. The 11 to 23 earth 
Goddard 


communications. 
an outage, Spanecraft thet nownaly ues TORSS must 
rely on ground stations for all communica 
second TDR 


NASA is constructing a 
nal that is to be opened in 1993. GAO recommends 

risk analyses be , plans for 
launches of expendable vehicles and | Explorer 
missions in equatorial orbits be developed before the 
four ground stations are closed. 
105,588 
N90-26218/9/GAR 

(Order 


as N90-26217/1/GAR, PC A10/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 
Goldstone Intracomplex 


C. D. Edwards. 15 May 90, 12p 
In Its the Telecommunications and Data Acquisition 


Element Inter- 


Interferometric observations of the radio source pair 
SC Oe Re oe ee 21 km baseline 
between Deep Space Station (DSS) 13 and DSS 15 to 

explore the angular navigation potential of intracom- 
plex connected element interferometry (CEl). The dif- 
ferential phase-delay observable formed from pairs of 
3 minute scans exhibited a precision of 1 psec, while 
the actual scatter of the phase-delay residuals for 
Oe eS OS OS Poe ee session 
was about 10 psec, consistent with the eqacied few 
millimeter fluctuations in the wet tropospheric path 
be Fitting for the position of OE 400 relative to 3C 

OP aires tie coer a ae Lee, 
nrad. Given the short data arc in this experiment, the 
orthogonal direction in the plane of the sky is not well 
determined; however, a second baseline or a data arc 
spanning a larger fraction of the source mutual visibility 
window could provide simultaneous determination oo 
= right ascension and . Examination o 

the phase-delay residuals supports the accuracy othe 
cycle ambiguity resolution. However, reliable phase 
pare resckstion weil pose the most cignifioars ches- 
lenge to routine use of CEI for spacecraft tracking, par 
Scolar Ghat nds pried pentane deanna andar to 
not well known. Several approaches for ambiguity res- 
olution are briefly outlined. 


105,589 
N90-26220/5/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 
Information Content of a 
| Data from a Short 

ment Interferometer. 


S. W. Thurman. 15 May 90, 13p 
In Its the Telecommunications and Data Acquisition 
Report p 26-38. 


An analytic development of the information array ob- 
tained with a single tracking pass of phase-dela 
measurements made from a short baseline interferom- 
eter is presented. Phase-delay observations can be 
made with great precision from two antennas using a 
single, common distributed fr: standard, hence 
the name connected element. With the information 
array, closed-form expressions are developed for the 
error covariance in declination and right ascension. 
These equations serve as useful tools for analyzing 
the relative merits of candidate station locations for 


Pass of Phase- 
Connected Ele- 


perf i 
cated at the Deep pgs soar yet a (DSN’s) Gold- 
stone intracomplex is with that which is 
pri achievable using very | ae Baseline Inter- 
ferometry — over inivoeninentl baselines. The 
performance of an intracomplex pair of short baselines 
formed by three stations is also investigated, along 


perimental connected element system presently under 
construction at Goldstone. The results indicate that 
the VLBI porte aor yey Spire con be pened 
mission can determine the declination and right ascen- 
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sion of a distant spacecraft to an accuracy of 20 to 25 
nrad, while the CEI triad system and the combination 
of CEl-Doppler system are both capable of 30 to 70 
nrad performance. 


105,590 
N90-26221/3/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
Applications of Different Design Methodologies in 
Navigation Systems and Development at JPL. 
S. W. Thurman. 15 May 90, 11p 
In Its the Telecommunications and Data Acquisition 
Report p 39-49. 


The NASA/JPL deep space navigation system con- 
sists of a complex array of measurement systems, 
data processing systems, and support facilities, with 
components located both on the ground and on-board 


interplanetary spacecraft. From its beginings nearly 30 
years ago, this system has steadily evolved and grown 
to meet the demands for ever-increasing navigation 


accuracy placed on it by a succession of unmanned 
planetary missions. Principal characteristics of this 
system are its capabilities and great complexity. Three 
examples in the design and development of interplan- 

ce navigation systems are examined in order 
to make a brief assessment of the usefulness of three 
basic design theories, known as normative, rational, 
and heuristic. Evaluation of the examples indicates 
that a heuristic approach, coupled with rational-based 
mathematical and computational analysis methods, is 
used most often in problems such as orbit determina- 
tion strategy development and mission navigation 
system design, while normative methods have seen 
only limited use is such applications as the develop- 
ment of large software systems and in the design of 
certain operational navigation subsystems. 


105,591 
N90-26224/7/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 
——— of Inertial instruments for DSN Anten- 
na and Ti 


ing racking. 
D. B. Eldred, N. M. Nerheim, and K. G. Holmes. 15 
May 90, ~~ 
in Its the Telecommunications and Data Acquisition 
Report p 73-98. 


The feasibility of using inertial instruments to deter- 
mine the pointing attitude of the NASA Deep Space 
Network antennas is examined. The objective is to 
obtain 1 pointing knowledge in both blind point- 
ing and tracking modes to facilitate operation of the 
Deep Space Network 70 m antennas at 32 GHz. A 
measurement system employing accelerometers, an 
inclinometer, and optical gyroscopes is proposed. The 
initial pointing attitude is established by determining 
the direction of the local gravity vector using the acce- 
lerometers and the inclinometer, and the Earth’s spin 
axis using the gyroscopes. Pointing during long-term 
tracking is maintained by integrating the gyroscope 
rates and augmenting these measurements with 
knowledge of the local gravity vector. A minimum-vari- 
ance estimator is used to combine measurements to 
obtain the antenna pointing attitude. A key feature of 
the algorithm is its ability to recalibrate accelerometer 
parameters during operation. A survey of available in- 
ertial instrument technologies is also given. 


105,592 
N90-26225/4/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 
A02) 


Jet Propulsion Lab., Pasadena, CA. 

in and Performance Analysis of the Dss-13 
Beam Waveguide Antenna. 
. — W. Imbriale, and D. Bathker. 15 May 


In Its the Telecommunications and Data Acquisition 
Report p 99-113. 


A new 34 m research and development antenna is cur- 
rently pac prior to introducing beam wa- 
veguide (BWG) antennas and Ka-band (32 GHz) fre- 
quencies into the NASA/JPL Deep Space Network. 
The new 34 m antenna, fed with either a center or 
bypass BWG, will lose less than 0.2 dB (excluding sur- 
face root mean square and mirror misalignment 
losses), as compared with a standard-fed Cassegrain 
antenna a X- (8.4 GHz) and Ka-bands. The antenna is 
currently under construction and is scheduled to be 
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completed July 1990. Phase 1 of the project is for inde- 
pendent X- and Ka-band receive-only tests. Phase 2 of 
the project is for simultaneous S- (2.3 GHz) and X- 
band or X- and Ka-band operation, and the design is 
currently under way. 


105,593 


N90-26226/2/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
Two-Telescope Receiver Design for Deep Space 
tical Communications. 
K. Shaik. 15 May 90, 7p 
In Its the Telecommunications and Data Acquisition 
Report p 114-120. 


A two-telescope system for a deep space optical com- 
munication receiver is proposed. To substantially im- 
prove the overall receiver efficiency, the design re- 
serves the large telescope for signal-detection pur- 
poses only. A small diffraction-limited telescope is in- 
troduced to accomplish the task of navigational track- 
ing. 


105,594 


N90-26227/0/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
Prelimi Error Budget for an Optical Ranging 
System: Range, Range Rate, and Differenced 
ees Observables. 
W. M. Folkner, and M. H. Finger. 15 May 90, 15p 
In Its the Telecommunications and Data Acquisition 
Report p 121-135. 


Future missions to the outer solar system or human 
exploration of Mars may use telemetry systems based 
on optical rather than radio transmitters. Pulsed laser 
transmission can be used to deliver telemetry rates of 
about 100 kbits/sec with an efficiency of several bits 
for each detected photon. Navigational observables 
that can be derived from timing pulsed laser signals 
are discussed. Error budgets are presented based on 
nominal | ge stations and spacecraft-transceiver 
designs. Assuming a pulsed optical uplink signal, two- 
way range accuracy may approach the few centimeter 
level imposed by the a uncertainty. Angular 
information can be achieved from differenced one-way 
range using two ground stations with the accuracy lim- 
ited by the le of the available baseline and b 
clock synchronization and troposphere errors. 
method of synchronizing the ground station clocks 
using optical ranging measurements is presented. This 
could allow differenced range accuracy to reach the 
few centimeter troposphere limit. 


105,595 
N90-26228/8/GAR 
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Initial Results on Fault Diagnosis of DSN Antenna 
Control Assemblies Using Pattern Recognition 
Techniques. 

P. Smyth, and J. Melistrom. 15 May 90, 16p 

In Its the Telecommunications and Data Acquisition 
Report p 136-151. 


Initial results obtained from an investigation using pat- 
tern recognition techniques for identifying fault modes 
in the Deep Space Network (DSN) 70 m antenna con- 
trol loops are described. The overall background to the 
problem is described, the motivation and potential 
benefits of this approach are outlined. In particular, an 
experiment is described in which fault modes were in- 
troduced into a state-space simulation of the antenna 
control loops. By training a multilayer feed-forward 
neural network on the simulated sensor output, classi- 
fication rates of over 95 percent were achieved with a 
false alarm rate of zero on unseen tests data. It con- 
cludes that although the neural classifier has certain 
practical limitations at present, it also has considerable 
potential for problems of this nature. 


105,596 


N90-26231/2/GAR 
(Order as N90-26217/1/GAR, PC A10/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 


Long-Range Planning Cost Model for Support of 
o— Space Missions by the Deep Space Net- 
work. 

J. S. Sherif, D. S. Remer, and H. R. Buchanan. 15 
May 90, 12p 

In Its the Telecommunications and Data Acquisition 
Report p 179-190. 


A simple model is suggested to do long-range planning 
cost estimates for Deep Space Network (DSP) support 
of future space missions. The model estimates total 
DSN preparation costs and the annual distribution of 
these costs for long-range pe ol planning. The 
cost model is based on actual DSN preparation costs 
from four space missions: Galileo, Voyager (Uranus), 
Voyager (Neptune), and Magellan. The model was 
tested against the four projects and gave cost esti- 
mates that range from 18 percent above the actual 
total preparation costs of the projects to 25 percent 
below. The model was also compared to two other in- 
dependent projects: Viking and Mariner Jupiter/Saturn 
(MUS later became Voyager). The model gave cost es- 
timates that range from 2 percent (for Viking) to 10 per- 
cent (for MJS) below the actual total preparation costs 
of these missions. 
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N90-26849/1/GAR 

Essex Corp., Huntsville, AL. 
Payload Training Methodology Study. 

Final Report. 

Feb 90, 359p NAS 1.26:183907, NASA-CR-183907 
Contract NAS8-37737 


PC A16/MF A02 


The results of the Payload Training Methodology Study 
(PTMS) are documented. Methods and procedures are 
defined for the development of payload training pro- 
= to be conducted at the Marshall Space Flight 

nter Payload Training Complex (PCT) for the Space 
Station Freedom program. The study outlines the over- 
all training program concept as well as the six method- 
ologies associated with the program implementation. 
The program concept outlines the entire payload train- 
ing program from initial identification of training re- 
quirements to the development of detailed design 
specifications for simulators and instructional material. 
The following six ae are defined: (1) The 
Training and Simulation Needs Assessment Methodol- 
ogy; (2) The Simulation Approach Methodology; (3) 
The Simulation Definition Analysis Methodology; (4) 
The Simulator Requirements Standardization Method- 
ology; (5) The Simulator Development Verification 
aa and (6) The Simulator Validation Meth- 

ology. 
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N90-27301/2/GAR 
(Order as N90-27275/8/GAR, PC ay (74 


Symbolics, Inc., Cambridge, MA. 

Development Framework for Artificial Intelligence 
Based Distributed Operations Support Systems. 

R. M. Adler, and B. H. Cottman. May 90, 10p 
Contracts NAS10-11606, DAAB10-87-C-0053 

In NASA, Marshall Space Flight Center, Fifth Confer- 
epee Artificial. Intelligence for Space Applications p 


Advanced automation is required to reduce costly 
human operations support requirements for complex 
space-based and ground control systems. Existing 
knowledge based technologies have been used suc- 
cessfully to automate individual operations tasks. Con- 
siderably less progress has been made in integrating 
and coordinating multiple operations applications for 
unified intelligent support systems. To fill this gap, 
SOCIAL, a tool set for developing Distributed Artificial 
Intelligence (DAI) systems is being constructed. 
SOCIAL consists of three primary language based 
components defining: models of interprocess commu- 
nication across heterogeneous platforms; models for 
interprocess coordination, concurrency control, and 
fault management; and for accessing heterogeneous 
information resources. DAI applications subsystems, 
either new or existing, will access these distributed 
services non-intrusively, via high-level message-based 
protocols. SOCIAL will reduce the complexity of dis- 
tributed communications, control, and integration, ena- 
bling developers to concentrate on the design and 
functionality of the target DAI system itself. 
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N90-27742/7/GAR 
(Order as N90-27741/9/GAR, PC ea 


) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Control issues of the Next Generation Space 


Transportation Launch V 

R. W. Powell, J. C. Naftel, and C. |. Cruz. cJun 90, 
15p 

in AGARD, Space Vehicle Flight Mechanics 15 p. 


Some of the issues that affect the flight control and 
guidance system designs for vertical-takeoff and hori- 
zontal-takeoff vehicles were investigated. A two-stage 
all-rocket vehicle was used to represent the vertical- 
takeoff system and a generic aerospace plane con- 
cept to represent the horizontal-takeoff vehicle. Two 
flight control issues for the vertical-takeoff rocket were 
uncovered. The first was the large gimbal angle range 
required for pitch trim when using parallel mated vehi- 
cles. The second was control during Staging. Two 
issues were also identified for the air-breathing vehi- 
cle. The first is that the drag losses due to aerodynam- 
ic trim are a significant fraction of the total ideal veloci- 
ty required to achieve orbit. The second issue is that 
since the vehicle flies at high dynamic pressure for 
most of the ascent, the guidance system design will be 
more difficult to ensure accurate insertion than that for 
the vertical-takeoff rocket system. 
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N90-27744/3/GAR 
(Order as N90-27741/9/GAR, PC A21/MF 


A03) 
y-4 Force Flight Dynamics Lab., Wright-Patterson AFB, 


Advanced Launch Vehicle Configurations and Per- 
formance Trades. 
P. R. Gord, K. J. Langan, and M. E. Stringer. cJun 


90, 13p 
In AGARD, Space Vehicle Flight Mechanics 13 p. 


A concept for a near-term multi-stage space launch 
system has been proposed. The configuration incorpo- 
rated full reusability, horizontal take-off and landing 
characteristics, and a payload goal of 50,000 Ibs into a 
100 n mi circular airbreathing propulsion system, aug- 
mented by conventional rocket propulsion as required. 
The second Stage (orbiter) featured a high lift-to-drag 
ratio aerodynamic design with a dedicated high volume 
— bay. Propulsion for the second — was pro- 
vi by a conventional rocket engine. The orbiter 
component was carried nestled within the booster 
mold lines and staged through a bottom drop mode. 
Sensitivity studies were performed on the synergisms 
between elements of the boost propulsion system; dy- 
namic pressure effects on system performance; de- 
graded ramjet thrust at high Mach numbers; and 
booster weight at staging. The configuration evolution 
po — ‘om the sensitivity studies are described in 
etail. 


105,601 
N90-27761/7/GAR 
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po tan PLC, Preston (England). Military Air- 


craft Div. 
Ascent and Descent Optimizations of an Air- 
Breathing Launch Vehicle. 


S. G. Furniss, and |. M. Walters. cJun 90, 16p 
In AGARD, Space Vehicle Flight Mechanics 16 p. 


The design of an air-breathing winged launcher vehicle 
is a highly interactive process. The optimum (minimum 
mass) vehicle is determined by a trade-off involving fu- 
selage shape and its influence on drag and structural 
efficiency (mass/volume) together with the rocket and 
air-breathing propulsion le of operation and system 
sizing. These effects must be coupled with the most 
efficient mission profile. Contained are details of the 
ascent and descent optimization which must be con- 
ducted for a single-stage-to-orbit vehicle. Those pa- 
rameters which have a significant influence on the se- 
lection of the air-breathing ascent, the rocket ascent, 
and the re-entry and autoland trajectories are de- 

. The strong interactions between the various 
phases of flight, and their influence on the vehicle 
design and performance, are discussed. The launcher 
design mission is shown to have a significant impact 
on the ascent profile and the optimum configuration. 
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Aerospatiale, Les Mureaux (France). Direction Etudes 
et Essais Systemes. 
Global Optimization of Air Breathing Launch Vehi- 
cle Trajectories. 
F. Martel. cJun 90, 9p 
In AGARD, Space Vehicle Flight Mechanics 9 p. 


A traj global optimization method for single 
pe yaena (SSTO) air breathing launch vehicle is 
presented. This method was involved in STS 2000 
Aerospatiale studies to compare various air breathing 
candidate solutions, assess their performances, and 
contribute to the definition of an optimized SSTO 
global design. 


105,603 
N90-27769/0/GAR 
(Order as N90-27741/9/GAR, PC ae 


National Aerospace Lab., Amsterdam (Netherlands). 
Flexible Space-Based Robot Modelling and Real- 
Time Simulation. 


J. J. M. Prins, P. Dieleman, and P. T. L. M. 
Vanwoerkom. cJun 90, 10p 

In AGARD, Space Vehicle Flight Mechanics 10 p. 
Sponsored by Netherlands Agency for Aerospace Pro- 
grams, Delft. 


The Hermes manipulation system (HERA) is a sophisti- 
cated space manipulator system, which has to perform 
tasks ranging from berthing to tool operation in various 
operational modes from fully automatic to purely 
manual. Development and qualification of such a 
space-based manipulator must be supported by com- 
puter simulation facilities. The HERA system main con- 
tractor is Fokker Space and Systems B.V. (FSS). The 
National Aerospace Laboratory (NLR) in the Nether- 
lands is responsible for the development of the so- 
called HERA Simulation Facilities (HSF). The focus is 
on the HSF-P: a first pilot real-time simulation facility. 

ign concept, simulation models and support tools 
are discussed in some detail. 


105,604 
N90-27771/6/GAR 
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Institute for Defense Analyses, Alexandria, VA. 
Testing DOD Space Systems: The Challenge. 
W. A. Wisdom, and L. C. Keel. cJun 90, 15p 

In AGARD, Space Vehicle Flight Mechanics 15 p. 


The advent of mili space systems in the 1960’s 
challenged the nation’s test capabilities and demand- 
ed creation of new techniques and concepts to deal 
with the state-of-the-art complexities inherent in ex- 
pensive, vital national assets. As the national depend- 
ence upon space systems increased over the past two 
decades, so too has the complexity of the hardware 
and software components needed to perform the as- 
signed missions. This increasing complexity has re- 
quired ever increasing istication and moderniza- 
tion of the Department of Defense test and evaluation 
capabilities, however, current concepts for new mili- 
tary space systems outstrip the present test capabili- 
ties. New test and evaluation techniques, concepts 
and capabilities are required to meet these new chal- 
lenges. The challenges of testing military space sys- 
tems are reviewed and some of the new testing con- 
cepts and modernization initiatives being pursued are 
presented. 


Space Safety 
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N90-25163/8/GAR PC A03/MF A01 
General Electric Co., Philadelphia, PA. Astro-Space 
Div. 

GPHS-RTG Response to Challenger Type Acci- 
dent. 

Aug 89, 26p 

Contract DE-AC01-79ET-32043 

The question: What would have been the response of 


the General Purpose Heat Source Radioisotope Ther- 
moelectric Generators (GPHS-RTH) on the Galileo 
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spacecraft if had been on board the Space Shut 
tle at the time of its accident, is addressed. 
Based on evidence available and the evaluations 








that led to this conclusion are 

105,606 

N90-28434/0/GAR PC A03/MF A01 
ing Office, en > 

Space Program oe lor NASA’s Safety 


— the processes and procedures for formulati 
the SRM and QA budget to ensure that SRM and Q 
iti independen’ f 


the safety and mission r _— — her 
‘ogram to defer 
Sions to the Office of SAM and ; (2) generally dimin- 
ish the interaction eee and QA 
organizations and program affect pro- 
peepee meat Se eee meetin la 
orities are essed in the ing process; and (3) 


require a significant increase in the SRM and QA staff 
to properly administer the function. GAO continues to 
believe that, to ensure independence, funding for 
these activities should be controlled by the Associate 
Administrator for SRM and QA and not the project 
managers. 


Spacecraft Trajectories & Flight 
Mechanics 


PC A08/MF A01 
Sandia National Labs., Albuquerque, NM. 

User’s manual for the Cg ae Simulation and 
A 


nalysis Program (TSAP). Revised. 
D. E. Outka. 31 Jul 90, 158p SAND-88-3158-Rev 
Contract AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Trajectory Simulation and analysis Program 
(TSAP) provides a generalized package for studying 
point-mass trajectory problems. TSAP expands upon 
the input and output features of the code PMAST, from 
which it is derived. All important features, such as tra- 
jectory segmentation, iterative parameter searches 
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and surveys, user defined output values, and target ve- 
hicle simulation, have been maintained and often im- 
proved. Differences include the ways in which vehicle 
poor seg ng cote i the free format table ir 
the coordinate systems for initial 

specification, and the ey, to simulate vehicle 
launch from zero velocity. This report documents the 
mathematical basis of the trajectory simulation and ex- 
plicitly defines the input and output variables. General 
input gruidelines and examples are also presented. 


105,608 
N90-25087/9/GAR 
(Order as N90-25075/4/GAR, PC oar +3 
02 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F. he Unternehmensbereich Raumfahrt. 
Solution of the Control Problem Using the 


Software STOMP. 

K. Horn. 1989, 6p MBB-FE-126/S/PUB-370 

In Its Research and Dev it: Technical and Sci- 

entific Publications 1989 p 101-106. Presented at the 

8TH Ifac Workshop on Control ications of Nonlin- 

¢ —- and Optimization, Paris, France, 7-9 
jun. 1 


The STOMP program is an extension of the TOMP 
(Trajectory Optimization by Mathematical 

ming) panne Gradients are generated forward 
difference estimates in which the ordinary differential 
equations for the a - 
turbed systems. The STOMP program was ied toa 


: , the 
tude, the velocity, fight path ange and abeorbed heat 
po example was the application of — 

new aspects in the ams function modeli 
STOMP, such as the movable grid point feature. 
grid points can play an important part in locating the 
ition of control points at which sudden changes are 
activated. The computing time is reduced and the ac- 
curacy in gradient evaluation is improved. 


105,609 
N90-26028/2/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 


—" AL. George C. Marshall Space Flight 
Forbidden Tangential Orbit Transfers Between 
intersecting Keplerian Orbits. 

pA Burns. Jul 90, 53p NAS 1.60:3031, NASA-TP- 


The classical problem of tangential impulse aed 
K essed. 


used to demonstrate that certain initially chosen 
angles can produce singularities in the parameters of 
the transfer orbit. A necessary and sufficient condition 
for such singularities is that the initial and final orbits 
intersect. 
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N90-26033/2/GAR PC A08/ MF A01 
Charles Stark Draper Lab., Inc., Cambridge, M 

a oa Optimization for an Aaymnaiiet Launch 


M rr Thesis. 

J. M. Sullivan. cJun 90, 125p NAS 1.26:185630, 
CSDL-T-1062, NASA-CR-185630 

Contract NAS9-18147 


A numerical optimization technique is used to fully 
automate the trajectory design process for an met- 
ric configuration of the proposed Advanced Launch 
System (ALS). The objective of the ALS trajectory 
design process is the maximization of the vehicle mass 
when it reaches the desired orbit. The trajectories 
used were based on a simple shape that could be de- 
scribed by a small set of parameters. The use of a 


simple trajectory model can significantly reduce the 
computation time required for trajectory optimization. 
A predictive simulation was devel to determine 


the on-orbit mass given an initial vehicle state, wind 
information, and a set of trajectory ameters. This 
simulation utilizes an seained conte control system to speed 
computation by increasing the integration time step. 
The conjugate gradient method is used for the numeri- 


ing 
the predictive simulation, and the gradient of the on- 
orbit mass function with respect to the trajectory pa- 
rameters. The gradient is approximated with finite dif- 
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ferencing. Prelaunch trajectory designs were conte 
out using the optimization procedure. The 
simulation is used in flight to redesign the trajectory to 
account for ory deviations produced by off-nomi- 
nal ions. @.g., stronger than expected head 
winds. 


105,611 
N90-26219/7/GAR 
(Order as N90-26217/1/GAR, PC ane 


Jet Propulsion Lab., Pasadena, CA. 
Reduced-Dynamic T echnique for Precise Orbit De- 


termination. 
= ‘: Wu, T. P. Yunck, and C. L. Thornton. 15 May 


In Its the Telecommunications and Data Acquisition 
Report p 13-25. 


Observations of the Global Positioning System (GPS) 
will enable a reduced-dynamic technique for achieving 
subdecimeter orbit determination of earth-orbiting sat- 
ellites. With this technique, information on the transi- 
tion between satellite states at different observing 
times is furnished by both a formal dynamic model and 
observed satellite positional change (which is inferred 
kinematically from continuous GPS carrier-phase 


data). The relative weighting of dynamic and kinematic 
information can be freely v: . Covariance studies 
show that in situations where geometry is 


model is poor and the een core, carri- 
er phase governs the determination of the transition. 
When neither kinematic nor dynamic information is 
clearly superior, red ic combination of 
the two can substantially improve the orbit-determina- 
tion solution. Guidelines are given here for selecti 

Peg pee weighting for the reduced-dynamic solu- 


tion, and sensitivity of solution accuracy to this weight- 
ing is examined. 
105,612 
N90-27741/9/GAR PC A21/MF A03 
Advisory Group for A Research and Develop- 
ment, Neuilly-sur-Seine (France). 
Vehicle 

lun 90, Le AGARD-CP-489, ISBN-92-835-0567-0 
In English and French. Symposium Held in Luxem- 
bourg, 13-16 Nov. 1989. 
No abstract available. 
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Deutsche Forschungs- und Versuchsanstalt fuer Luft- 

PRD. Raumfahrt e.V., Oberpfaffenhofen (Germany, 

Ascent and Descent Trajectory Optimization of 
5/Hermes. 


Ariane 
C. Jaensch, K. Schnepper, and K. H. Well. cJun 90, 


27p 
in AGARD, Space Vehicle Flight Mechanics 27 p. 


An overview over the state-of-the-art of trajectory opti- 
mization of aerospace vehicles is given with emphasis 
on applications waaaney Ariane 5 ascent trajectories and 
Hermes reentry trajectories. Some of the numerical 
methods pore? | in Jt ges are briefly reviewed. Two rel- 
atively new me under development, both of 
which need efficient sequential quadratic programming 
for solving the associated nonlinear programming 
problems are described in more detail. A detailed de- 
scription of the equations of motion, the boundary con- 
ditions and the flight path constraints for the Ariane 5 
ascent and the Hermes reentry is presented and nu- 
merical results are given for an optimal ascent into 
geostationary transfer orbit, into a a 
orbit, into a 28.5 degree transfer orbit for the Ariane 5/ 
Hermes combination, and an optimal reentry from a 
28.5 degree orbit to Istres. Trajectory optimization of 
— vehicles with airbreathing engines is consid- 


105,614 
N90-27745/0/GAR 
(Order as N90-27741/9/GAR, PC A214 Me 
03) 


Tele: io S.p.A., Rome (italy). 
Possible Trajeciory fonmen to Achieve the Geo- 
Gro vthou Drift Phase 


Any : 
G. Vul 
In AG. RD, Space, Vohvele Flight Mechanics 12 p. 


Two mission strategies are examined for achieving a 
station longitude on the geostationary earth orbit 
(GEO) starting from either a low earth orbit (LEO) or 
from ground with no parking in LEO. Such trajectory 
profiles are somewhat different from the conventional 
ones used for targeting a longitude position in GEO for, 
typically, a telecommunication satellite. Neither of pro- 
file types presented requires a drift orbit. The new 
strategy would fully exploit the liquid bipropeliant en- 
gines and additional capabilities of some of the current 
commercial launchers for inserting a satellite beyond 
GEO. The final goal of these strategies is to reach the 
desired station longitude in a time ranging from tens of 
hours to a few days, at most, with no additional propel- 
lant consumption with respect to the traditional trajec- 
tory profiles involving drifts. The new profiles may 
result in a significant increase of mission success 
probability together with less workload for the ground 
control center. 


105,615 
N90-27746/8/GAR 
(Order as N90-27741/9/GAR, PC A21 ; MF 
03 


Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
omany Grehoct F.R.). Unternehmensbereich Raumfahrt. 
Optimization and Control. 
pa bang Stronmair, A A. Kiefer, D. Burkhardt, and K. Horn. 
jun 90, 


In AGARD, Peak Vehicle Flight Mechanics 12 p. 


There are several possible methods to increase the 
cross range capability of a winged reentry vehicle, for 
instance, skip trajectories, a powered cruise phase, or 
high lift/drag ratio flight. However, most of these alter- 
native descent strategies have not yet been investigat- 


ed sufficiently with respect to aero-ther ic ef- 
fects and the design of the thermal protection " 
This problem is treated by two different means. First, a 


nominal reentry trajectory is generated based on a 
phase concept, and then the same problem is again 
solved using a numerical — code to deter- 
mine the control functions. The nominal reentry trajec- 
tory design presented first subdivides the total reentry 
trajectory into several segments with partially constant 
control/state parameters such as maximum heat flux 
and deceleration. The optimal conditions for a given 
segment can then be selected. In contrast, the para- 
meterized optimization code selects the control func- 
tions freely. Both approaches consider a mass point 
simulation which uses realistic model assumptions for 
atmosphere, earth and gravity. Likewise, both ap- 
proaches satisfy all flight regime limitations and bound- 
ary conditions such as thermal constraints throughout 
the flight path and speed and altitude at the 
final time. For the optimization of - cross reentry 
trajectories the cross range per total absorbed heat 
represents an appropriate cost function. The optimiza- 
tion code delivers quite a different flight strategy than 
that usually generated by the nominal reentry design 
program, irst flying longer along the temperature 

indary at highest possible angle of attack (AOAs) 
(utilizing ~~ er average turn rates), and afterwards 
performing flare-dive segments to reduce heat flux and 
to increase range. Finally, the aspect of guiding the 
nominal or optimized reentry trajectory during a cross 
range flight is considered. The vertical guidance is per- 
formed with both angles of attack and roll angle con- 
trol. The roll angle is primarily used for controlling sink 
speed, thus correcting the altitude/speed profile to the 
predetermined nominal profile. Range control can be 
affected by AOA modulation using predetermined gra- 
dients as a function of range-to-go. 


105,616 
N90-27747/6/GAR 
(Order as N90-27741/9/GAR, PC A21/MF 
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Aerospatiale, Les Mureaux (France). 
Hermes Emergency Reentry Trajectories Conse- 
juences on the Ariane 5 bape ony yg 
. Delattre, and A. Wagner. cJun 90, 19p 
In French; English Summary. In AGARD, Space Vehi- 
cle Flight Mechanics 19 p. 


Hermes emergency reentry trajectories occur in case 
of any failure during that part of the launch phase from 
jettisoning the burn-out solid propellant boosters till 
the ignition of the MPH. In that case the Crew Escape 
Module cannot be used because of high Mach num- 
bers and very severe constraints that would result of 
its low lift coefficient. The maximum constraints on the 
Hermes space plane are obtained in the atmospheric 
reentry phase of the emergency trajectories. Their im- 
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portant level is due to the deep flight path angle at- 
tained during the ballistic arc of the lory. Their 
values are nding on the instant of lau ncht abort. 
These maximum constraints are very depending on 
the launch trajectory. The maximum Hermes con- 
straints were represented i in the altitude-velocity plane 
as a maximum altitude boundary for the Ariane 5 
launch trajectory. Unfortunately a performance loss is 
the result of the requirement for a reduction of the cul- 


out-come of this study two importan 

been made by CNES: choice of a L6 for the Hermes 
propulsion module; and the choice of the boundary 
that constraints the launch trajectory. Important efforts 
were made on Hermes in order to reduce the maxi- 
mum constraints, in the field of aerodynamics 
(moment nt reduction, increase of the maxi- 
mum angle of attack), center of gravity location Pw in 
order to reduce control surfaces hii moments 
temperatures) and elevon-body-flap differential detiec. 
tion. 
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N90-27749/2/GAR 
(Order as N90-27741/9/GAR, PC ag 4 
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) 
Office National d’Etudes et de Recherches Aerospa- 
eoaletes sont jectoires Spatiales (Introd 
in aux Trai jluc- 
tion to Space Trajectories). 
J. Marec. cJun 90, 54p 
Text in French. In AGARD, Space Vehicle Flight Me- 
chanics 54 p. 


This introductory session on trajectories is designed to 
review the basic concepts of the study of spacial tra- 
jectories, natural and imal, and 
issues from the session. It is divided into 5 parts. The 
first three parts review the different well known formal- 
isms: Newtonian, Lagrangian, and Hamiltonian, along 
with their applications, standard comparison, and reso- 
lution. In the first part, the Newtonian formula estab- 
lishes the perturbation formula of Gauss, which is ap- 
plied to the study of orbital perturbations due to atmos- 
pheric braking. In the second part, the Lagrangian for- 
malism leads to the —- perturbation formula, 
which is used to study orbital perturbation due to asym- 
metry of the earth potential. In the third part, the Hamil- 
tonian formalism is used to obtain the canonical formu- 
la of bation and introduces the method of von 
Zeidel. The fourth part emphasizes the connection be- 
tween the mechanical variations and a Modern Optimi- 
zation Method (the maximum principle of Contenson- 
Pontryagin). Finally, in the fifth part, the optimization 
method is applied to the study of the problem of opti- 
mal space trajectories (transfers and optimal rendez- 
vous, optimal orbital corrections, etc.) 


105,618 
N90-27750/0/GAR 
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Centre National d’Etudes Spatiales, Toulouse 
Csioul ¢'Orbites Orbit Com; ). 
rl ( putation 
P. Exertier, P. Sengenes, and G. Tavernier. cJun 90, 


16p 
In French; English ~ oe In AGARD, Space Vehi- 
cle Flight M echanics 


For many years, CNES at been involved in orbit com- 
putation. At the beginning these calculations were 
made for experimental purposes. Then, they were im- 
proved for operational projects such as low earth orbit- 
ing satellites, tionary satellites and interplan- 
etary probes. lore recently, CNES has decided to 
work (in collaboration with USA) on TOPEX-POSEI- 
DON project which is realized for oceanic circulation 
determination. The use of a very accurate (5 cm) on- 
board altimeter requires a very accurate orbit estima- 
tion (some centimeters on altitude). Some aspects of 
modern technics of orbit determination are presented. 


105,619 
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(Order as N90-27741/9/GAR, PC A21/MF 


A03) 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 
r Orbit Transfer Optimization for an 
Sortie Vehicle. 
H. A. Karasopoulos, and R. B. Norris. cJun 90, 17p 
In AGARD, Space Vehicle Flight Mechanics 17 p. 


105,620 
N90-27760/9/GAR 


G , and J. Drexler. cJun 90, 12p 
In AGARD, Space Vehicle 
The ascent performance of winged space - 
tion systems is considered. The system i 
consists of two the first stage of which is 
equipped with an airbreathing propulsion system. For 
the second , two rocket-powered are 
considered of which one is i with wings and 
the other is a ‘ype It is shown which are 
key factors in to 
upper stage. This the 
ance enhancement due to its lifting It is 
shown that an upper without also 
capability for small flight path angles at sep- 


105,621 

N90-27973/8/GAR 

Texas A and M Univ., College Station: 
Radiation 


for A 


PC A05/MF A01 
; Models 


Progress Report, Jan. - Jun. 1990. 
L. A. Carlson. Jun 90, 91 NAS 1.26:186728, 
TAMRF-6382-90-02, -CR-18672) 
Contract NAG1-1003 


The primary tasks during January 1990 to June 1990 
development 


have been the and evaluation of various 
electron and electron-electronic energy ition 
i of i none- 
quilibrium radiation models for molecules and atoms, 
investigation of 
and their effects. In addition, 

was initiated to a vibrational model for the vis- 

cous shock layer (VSL) nonequilibrium i 
so, an effort was as- 


ing 
weeect con a0 ciaais oh banaiie caeen eadeon. 
say from an ablator, in the flowfield. 


N96-27906/0/G4R PC A03/MF A01 


Contract NCC2-312 


The equations governing the multidimensional flow of 
a reacting mixture of thermally perfect gasses were de- 
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compute the flow field around the 
Aeroassist Flight Ate) body 
Unmanned Spacecraft 
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N90-25095/2/ 


GAR 
(Order as N90-25075/4/GAR, PC A15/MF 


A02) 

(Germany. A). Unteroh penich te: ~y 
TO: an Plateform Orbiter 

i ee ~ ee Saeea 

ped Le and Development: Technical and Sci- 
entific Publications 1989 p 249-260. Presented at Aer- 

otech 89, Birmingham, England, 31 Oct. - 3 Nov. 1989. 


PLATO is a small unmanned winged 
designed for launch 





(Order as N90-25503/5/GAR, PC neon) 
Calspan Field Services, Inc., Arnold AFS, TN. 
Material Contaminant 


Satellite Properties. 

B. E. Wood, W. T. Bertrand, B. L. , E. L. Kiech, 

and P. M. Falco. Mar 90, 6p 

In eee ya Li B. Johnson Space Center, Third 

Annual Wi on Space Operations Automation 

“ om (Soar 1 1989) p 257-262. Sponsored in 
‘art 


The Air Force Wright Research and Development 
Center and the i 


Amold E 
a for measuring optical 
effects of satellite ma i on 


To da te masetin bee been 

ees Sere o date mat e 
studied with the optical contents determined for 13 of 
those. The materials include , paints, com- 


and lubricants. program is continu- 
Secid pemeiotes fer Cover inahediehd eal oo weenie 
in the future. 


105,625 
N90-25531/6/GAR 
(Order as N90-25503/5/GAR, PC wear v4 


Los Alamos National Lab., NM. 
| Low Earth Orbit Envi- 
Chemistry with Spacecraft Surfaces. 
J. B. Cross. Mar 90, 7p 
In NASA, L B. Johnson 
ations Automation 


Annual on Space Oper. 
and Robotics (Soar $989) p 269-275. 
Long-term space operations that require nana of 
material to the low carth orbit (LEO) environment must 
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take into account the effects of this highly oxidative 
atmosphere on material properties and — 
contamination of the spacecraft surroundings. 
Ground-based laboratory experiments at Los Alamos 
using a developed hyperthermal atomic —— 
(AO) source have — that not only are hydr n 
based materials effected but that inorganic materials 
such as MoS2 are also oxidized and that thin protec- 
tive coatings such as Al203 can be breached, produc- 
ing oxidation of the underlying substrate material. Gas- 
phase reaction products, such as SO2 from oxidation 
of MoS2 and CO and CO2 from hydrocarbon materi- 
als, have been detected and have consequences in 
terms of spacecraft contamination. Energy loss 
through gas-surface collisions causing spacecraft drag 
has been measured for a few select surfaces and has 
been found to be highly dependent on the surface re- 
activity. 


105,626 
N90-25533/2/GAR 
(Order as N90-25503/5/GAR, PC A90/MF 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
CLEAR: Automating Control Centers with Expert 
System Technology. 
P. M. Hughes. Mar 

Lyndon B. ja Space Center, Third 
Annual W shop on Space Operations Automation 
and Robotics (Soar 1989) p 289-293. 


The Communications Link Expert Assistance Re- 
source (CLEAR) is a fault-isolation expert system to be 
utilized in the ate OBE) Misch of the Cosmic 
—— ound Explorer (COBE) Mission nee 

Room (MOR). CLEAR val aoe the COBE Flight Op- 
erations Team (FOT) during periods of real-time data 
acquisition by isolatin: faults in the spacecraft commu- 
nication link with the ee Data Relay Satellite 
(TDRS), providing advice on to correct them, and 
logging the events for post- evaluation. After a 
brief introduction to the problem domain, the system 
requirements, tool selection, development approach, 
system operation and lessons learned during the 
transformation of the system from the prototype to the 
delivered, operation system are described. 


105,627 
N90-25543/1/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 


Jet Propulsion Lab., Pasadena, CA. 

Environments and Their Effects on Space 
Automation and Robotics. 
H. B. Garrett. Mar 90, 20p 
In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 361-380. 


Automated and robotic systems will be exposed to a 
variety of environmental anomalies as a result of ad- 
verse interactions with the space environment. As an 
example, the coupling of electrical transients into con- 
trol systems, due to EMI from plasma interactions and 
solar array arcing, may cause spurious commands that 
could be difficult to detect and correct in time to pre- 
vent damage during critical operations. Spacecraft 
glow and space debris could introduce false imaging 
information into optical sensor systems. The presenta- 
tion provides a brief overview of the primary environ- 
ments (plasma, neutral ati here, magnetic and 
electric fields, and solid particulates) that cause such 
adverse interactions. The descriptions, while brief, are 
intended to provide a basis for the other papers pre- 
sented at this conference which detail the key interac- 
tions with automated and robotic systems. Given the 
growing complexity and sensitivity of automated and 
robotic space systems, an understanding of adverse 
— environments will be crucial to mitigating their 
effects. 


105,628 
N90-25558/9/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04 


National Aeronautics and Space Administration 
Cleveland, OH. Lewis Research Center. 

Solar Array Arcing in Plasmas. 

D. C. Ferguson. Mar 90, 5p 

In NASA, Lyndon 3 soroiion Space Center, Third 
Annual Workshop o} ice Operations Automation 
and Robotics (Soar 4288) p p 509-513. 


Solar cells in space plasma conditions are known to 
arc into the plasma when the interconnects are at a 
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negative potential of a few hundred volts, relative to 
plasma potential. For cells with silver-coated intercon- 
nects, a threshold voltage for arci ——- at about - 
230 V, as found in both ground and LEO experiments. 
The arc rate beyond the threshold voltage depends 
nearly linearly on plasma density, but has a ton 
power-law dependence on voltage, such that for smal 
increments in operating voltage there is a large incre- 
ment in arc rate. The arcs generate broadband radio 
interference and visible light. In ground tests, intercon- 
nects have been damaged by arcs in cells having in- 
sufficient isolation from a source of high current. 
Models for the arcs are “highly dependent on the 
choice of interconnect conductor material exposed to 
the plasma and possibly on the geometry and choice 
of adjacent insulator material. Finally, new technology 
solar cells use copper for the cell interconnects, a ma- 
terial which may have a lower arcing threshold voltage 
than silver. It is expected, from ground tests of simulat- 
ed solar cells, that any junction of conductor and insu- 
lator exposed to space plasma conditions will arc into 
the plasma at a few hundred volts negative potential, 
relative to the local plasma. 


105,629 
N90-25559/7/GAR 
(Order as N90-25503/5/GAR, PC wn) 


Air Force Geophysics Lab., Hanscom AFB, M 
Photovoltaic Array Space Power Plus Saaiese 
Experiment. 

D. A. Guidice. Mar 90, 5p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 515-519. 


The objective of the Photovoltaic Array Space Power 
Plus Diagnostics (PASP Plus) experiment is to meas- 
ure the effects of the interaction of the low- to mid- 
altitude space environment on the performance of a 
diverse set of small solar-cell arrays (planar and con- 
centrator, representative of present and future enitery 
technologies) under differing conditions of vel 
vector orientation and simulated (by biasing) high-volt- 
age operation. Solar arrays to be tested include Si and 
GaAs planar arra ates several types of GaAs con- 
centrator arrays. Diagnostics (a Langmuir probe and a 
pressure gauge) and a transient pulse monitor (to 
measure radiated and conducted EMI during arcing) 
will be used to determine the impact of the environ- 
ment on array operation to help verify various interac- 
tions models. Results from a successful PASP Plus 
flight will furnish answers to important interactions 
questions and provide inputs for design and test stand- 
ards for photovoltaic space-power subsystems. 


105,630 

N90-26041/5/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Space Transportation: Nasa Has No Firm Need for 
Increasingly Costly Orbital Maneuvering Vehicle. 
C. Rey, and J. Morrison. Jul 90, 32p GAO/NSIAD- 
90-192, B-239570 


The General Accounting Office’s (GAO) findings on 
the Orbital Maneuvering Vehicle (OMV) are described. 
It was to bea ponent, space tug used to transport 
satellites from the space shuttle to other orbits, re- 
boost them when their orbits decayed, retrieve and 
return them to the shuttle when they malfunctioned, 
and control their reentry into the atmosphere when 
their useful lives expired. Subsequent OMV enhance- 
ments would enable it to refuel satellites in orbit, per- 
form in-orbit satellite repairs, and rescue out-of-control 
satellites. The OMV was to operate initially from the 
shuttle’s cargo bay but would ultimately a igs 
the Space Station Freedom. OMV was desig 

a free-flying, remotely controlled propulsion cae 
about 15 feet in diameter and 6 feet thick, that —. 
be carried into orbit inside the shuttle’s cargo ba 
Once separated from the shuttle, the OMV would be 
remotely controlled by astronauts working at consoles 
on earth. GAO found that a firm requirement for the 
OMV to accomplish the scheduled missions does not 
exist. Also the estimated cost has greatly increased 
while the OMV’s capabilities have significantly de- 
creased. GAO recommended that the OMV program 
be terminated, which NASA did following the recat of 
GAO's draft report. 


105,631 
N90-26042/3/GAR PC AO6/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 


Project LOCOST: Laser or Chemical Hybrid Orbital 

Space Transport. 

A. Dixon, A. Kost, G. Lampshire, R. Larsen, and B. 

a 19 Jun 90, 115p NAS 1.26:186822, NASA- 
1 

Contract NGT-21-002-800 


A potential mission in the late 1990s is the servicing of 
spacecraft assets located in GEO. The Geosynchro- 
ead Operations Support Center (GeoShack) will be 
ported by a = transfer vehicle based at the 
Seeoe | Station (SS). The vehicle will transport cargo 
between the SS and the GeoShack. A proposed un- 
manned, laser or chemical hybrid orbital space trans- 
fer vehicle (LOCOST) can be used to efficiently trans- 
fer cargo between the two orbits. A preliminary design 
shows that an unmanned, laser/chemical hybrid vehi- 
= results in the fuel savings needed while still provid- 
fast trip times. The LOCOST vehicle receives a 12 
laser beam from one Earth orbiting, solar pumped, 
leaide Laser Power Station (LPS). Two Energy Relay 
Units (ERU) provide laser beam support during periods 
of line-of-sight blockage by the Earth. The baseline 
mission specifies a 13 day round trip transfer time. The 
ship’s configuration consist of an optical train, one hy- 
drogen laser engine, two chemical engines, a 18 m by 
29 m box truss, a mission-flexible payload module, and 
propellant tanks. Overall vehicle dry mass is 8,000 kg. 
Outbound cargo mass is 20,000 kg, and inbound cai — 
mass is 6,000 kg. The baseline mission needs 93, 
kg of propellants to complete the scenario. Fully 
fueled, outbound mission mass is 121,000 kg. A regen- 
eratively cooled, single plasma, laser engine design 
producing a maximum of 768 N of thrust is utilized 
along with two traditional chemical engines. The pay- 
load module is designed to hold 40, kg of cargo, 
though the baseline mission specifies less. A proposed 
design of a laser/chemical hybrid vehicle provides a 
trip time and propellant efficient means to transport 
cargo from the SS to a GeoShack. Its unique, hybrid 
propulsion system provides safety through redundan- 
cy, allows baseline missions to be efficiently executed, 
while still allowing for the possibility of larger cargo 
transfers. 


105,632 

N90-26044/9/GAR PC A06/MF A01 
Arizona Univ., Tucson. 

Autonomous Processor for Orbital Debris. 


' Space 
Final Report, 1989 - 1990. 
K. Ramohalli, D. Campbell, M. Marine, M. Saad, and 
D. Bertles. 1990, 101p NAS 1.26:186691, NASA-CR- 
186691 
Contract NASW-4435 
Presented at the Universities Space Research Asso- 
ciation Summer Conference, Cleveland, OH, 12-15 
Jun. 1990 


Advanced designs are being continued to develop the 
ultimate goal of a GETAWAY special to demonstrate 
economical removal of orbital debris utilizing local re- 
sources in orbit. The fundamental technical feasibility 
was demonstrated in 1988 through theoretical calcula- 
tions, quantitative computer animation, a solar focal 
point cutter, a robotic arm design and a subcase 
model. Last year improvements were made to the 
solar cutter and the robotic arm. Also performed last 
year was a mission analysis which showed the feasibil- 
ity of retrieve at least four large (greater than 1500 kg) 
pieces of debris. Advances made during this reporting 
period are the incorporation of digital control with the 
existing placement arm, the development of a new ro- 
botic manipulator arm, and the study of debris spin at- 
tenuation. These advances are discussed. 
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N90-26049/8/GAR 
Illinois Univ. at Urbana-Champaign. 


PC A03/MF A01 


Nasa/Usra os age | Advanced Design Program 
at the University of Illinois for the tees 1990 Aca- 
demic Year. 
Final Report. 


A. Koepke, and K. Sivier. 29 Jun 90, 32p NAS 
1.26:186829, NASA-CR-186829 
Contract NGT-21-002-800 


The University’s design project, the Unmanned Probe 

to Pluto, is reviewed. Forty-two students divided into 
seven groups, participated in the program. A presenta- 
tion, prepared by three students and a graduate teach- 
ing assistant for the program’s summer conference, 
summarized the project results. 
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N90-26057/1/GAR PC A08/MF A01 
Institut National Polytechnique de Grenoble (France). 
Test aux lons Lourds de VLSI “y 
= lon Tests on Programmable VLSI). 

.D. S. 


A. Provost-Grellier. 1989, 175p ETN-90-97254 
In French; English Summary. 


The natural radiative environment in space was shown 
to induce anomalies in satellite borne microelectron- 
ics. The qualification strategies which allow choice of 
the less vulnerable circuits are defined. The upset phe- 
nomenon is one of the most critical radiative effects on 
integrated circuits. Different test strategies are shown 
for programmable integrated circuits. An experimental 
test equipment was developed and a test methodology 
approach was validated by experiments using different 
heavy ion simulators. 


105,635 
N90-26058/9/GAR PC A03/MF A01 
Aeritalia S.p.A., Turin (Italy). 
cle Pressurized Logistics Module: An Ital- 
jan bution to the Space Station Freedom Lo- 
istics Scenario. 


. Vallerani, L. Basile, and G. Rum. 1989, 11p IAF- 
89-083, ETN-90-97278 
Previously Announced in laa as A90-13299. Presented 
at 40th laf Congress, Malaga, Spain, 7-13 Oct 1989. 


The candidate solution for the presence of the Long 
Cycle Pressurized Logistics Module (LCPLM) within 
the Freedom Station scenario is presented. It offers 
advantages for logistics operations management. The 
LCPLM can be considered user friendly for all the pres- 
surized elements of the Freedom Station and allows 
use of temporary storage space and increases work 
space combined with the ability to cycle payloads. 
Commonality with other Freedom Station pressurized 
elements reduce the cost and risks of the LCPLM 
design/development. The need to organize the Free- 
dom Station logistics scenario and to minimize the up/ 
down load for payload maintenance/servicing is evi- 
dent. The LCPLM represents a suitable means of deal- 
ing with these critical areas. 


105,636 
N90-26059/7/GAR PC A03/MF A01 
Aeritalia S.p.A., Turin (Italy). 

Perspective Features of the Tethered Systems for 
Space Applications. 

oo and E. Vallerani. 1989, 13p ETN-90- 
Previously Announced in laa as A90-13249. 


Some of the possible new applications beyond the 
tethered missions already manifested are reviewed. 
Particular emphasis is given to the International Space 
Station Scenario. Applications of the tethered systems 
as supporting tools in the field of the reentry technolo- 
gy research are addressed. A tethered system de- 
ployed from the Space Station provides a cleaner and 
safer environment for particularly sensitive experi- 
ments. The management of the Station center of gravi- 
ty, by controlling its vertical position at low frequencies 
or in DC mode, allow the minimization of the microgra- 
vity levels within the laboratory module. The choice of 
the characteristics of the tethered system can improve 
the performance of the Station attitude control system 
by augmenting the stabilizing effect. 
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N90-26060/5/GAR PC A03/MF A01 
Aeritalia S.p.A., Turin (Italy). 

Possible Applications of Tethered Systems to 
Mars Exploration Missions. 

F. Bevilacqua, and S. Cesare. 1989, 15p IAF-89-489, 
ETN-90-97280 

Previously Announced in laa as A90-13568. 


Some possible applications of tethers to the Mars ex- 
ploration mission, both manned and unmanned, are 
discussed. An analysis concerning the sizing of a 
tether system for generating artificial gravity inside a 
spaceship was performed. A preliminary evaluation of 
the system dynamical stability and the overall vehicle 
configuration is performed. The behavior of a carrier- 
tether-probe system orbiting in the Martian middle at- 
mosphere is investigated. Simplified models to assess 
the lowest altitude towards which the tethered probe 
can be deployed to perform atmospheric measure- 
ments are developed. A description of the ideas for the 
use of tethered systems for sampling the surface of 


Martian satellites and performing aerobreaking ma- 
neuvers is presented. 
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N90-26075/3/GAR PC A13/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. ley Research Center. 
Proceedings of LDEF Materials Data Analysis 


B. A. Stein, and P. R. Young. Jul 90, 289p NAS 
1.55:10046, NASA-CP-10046 
Workshop Held at Cocoa Beach, FL, 13-14 Feb 1990. 


The 5-year, 10-month flight of the Long Duration Expo- 
sure Facility (L.DEF) greatly enhanced the potential 
value of most LDEF materials, compared to the origi 
nal 1-year flight plan. NASA recognized this potential 
forming the LDEF Space Environmental Effects on 
aterials Special Investigation Group in early 1989 to 
address the expanded opportunities available in the 
LDEF structure and on experimental trays, so that the 
value of all LDEF materials to current and future space 
missions would be assessed and documented. The 
LDEF Materials Data Analysis Workshop served as 
one step toward the realization of that responsibility 
and ran concurrently with activities surrounding the 
successful return of the spacecraft to the NASA Ken- 
nedy Space Center. A compilation of visual aids uti- 
lized by speakers at the workshop is presented. Ses- 
sion 1 summarized current information on analysis re- 
sponsibilities and plans and was aimed at me the 
workshop attendees: the LDEF Advisory mittee, 
Principle Investigators, Special yon ge Group 
Members, and others involved in LDEF analyses or 
management. Sessions 2 and 3 addressed materials 
data analysis methodology, specimen preparation, 
shipment and archival, and initial plans for the LDEF 
Materials Data Base. A complementary objective of 
the workshop was to stimulate interest and awareness 
of opportunities to vastly expand the overall data base 
by considering the entire spacecraft as a materials ex- 
periment. 
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N90-26373/2/GAR PC A04/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Structural Dynamics Branch Research and Accom- 
ishments. 


eport, FY 1989. 
Jul 90, 51p NAS 1.15:102488, E-5279, NASA-TM- 
102488 


Summaries are presented of fiscal year 1989 research 
a from the Structural Dynamics Branch at 
NASA Lewis Research Center. Highlights from the 
branch’s major work areas include aeroelasticity, vi- 
bration control, dynamic systems, and computation 
structural methods. A listing of the fiscal year 1989 
branch publications is given. 
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N90-26397/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


ig Systems 
M. A. Manzo, and P. M. Odonnell. 1990, 7p NA 
1.15:103237, E-5656, NASA-TM-103237 
Presented at the 25TH Intersociety Energy Conversion 
Engineering Conference, Reno, NV, 12-17 Aug 1990; 
Cosponsored by Aiche, Ans, Sae, ACS, Aiaa, Asme, 
and IEEE. 


The major objective of the NASA Aerospace Flight 
Battery Systems Program is to provide NASA with the 
policy and posture to increase and ensure the safety, 
performance and reliability of batteries for space 
power systems. The —— plan has been modified 
in the past year to reflect chai in the o——_ ap- 
proach to battery related pr that are affecting 
flight programs. Primary attention in the Battery Pro- 
gram is being devoted to the development of an ad- 
vanced nickel-cadmium cell design and the qualifica- 
tion of vendors to produce cells for —_ programs. As 
part of a unified Battery Program, the development of a 
nickel-hydrogen standard and primary cell issues are 
also being pursued to provide high performance NASA 
Standards and space qualified state-of-the-art primary 
cells. The resolution of issues is being addressed with 
the full participation of the aerospace battery commu- 
nity. 
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an Aerospace Establishment, Farnborough (Eng- 


jand) 

A. J. Sims, and G. L. Wrenn. c4 Jan 90, 2 E- 
Pt oo onpne BR11 = 

esented at Spacecra' Charging Technology Confer- 
ence, Monterey, Ca, 31 Oct. - 3 Nov. 1989. 


An overview of the EQUIPOT code, developed to com- 
pute the equilibrium potential —— a given 


PC AO6/MF A01 
Jet Propulsion Lab., Pasadena, CA. 
—_— a VAPEPS Database: A VAPEPS Tutorial. 
) 


eport. 
G. Graves. 15 Jan 89, 110p NAS 1.26:186629, JPL- 
PUBL-89-15, NASA-CR-186629 
Contract NAS7-918 
Sponsored in part by AF. 
A procedural method is outlined for creating a Vibroa- 
coustic Pa Environment i stem 


edge of the VAPEPS software program. 
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N90-26729/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis ae Center. 

iminary Designs for we Advanced Stirling 
Conversion for Dish Electric Applica- 
tions. 
Final R 


eport. 
R. K. Shaltens, and J. G. Schreiber. 1990, 19p NAS 
1.15:103188, DOE/NASA/33408-4, NASA-TM- 
103188 
Contract DE-AT04-85AL-33408 
Prepared for Doe, Washington, DC. Presented at the 
25TH Intersociety Conversion Engineering Confer- 
ence, Reno, Nv, 12-17 Aug. 1990; Sponsored by 
Aiche, Ans, Sae, ACS, Aiaa, Asme, and IEEE. 


Under the Department of Energy’s (DOE) Solar Ther- 
mal Technology Program, Sandia National Laborato- 
ries is evaluating heat engines for terrestrial Solar Dis- 
tributed Heat Receivers. 


gines for terrestrial applications. The Stirling engine 
also has the potential to meet DOE’s performance and 
cost goals. The NASA Lewis Research Center is con- 
ducting Stirling engine technology dev: activi- 
ties directed toward a dynamic power source for space 
applications. Space power systems requirements in- 
clude high reliability, very long life, low vibration and 
high efficiency. The free-piston Stirling engine has the 
potential for future high power space conversion sys- 
tems, either nuclear or Frege ape ay _—- both 
applications appear to ite differ: require- 
ments complement each other. Preliminary designs 
feature a free-piston Stirling engine, a liquid metal heat 
transport system, and a means to provide nominally 25 
kW electric power to a utility grid while meeting DOE’s 
performance and long term cost goals. The Cummins 
design incorporates a linear alternator to provide the 
electrical output, while the STC design Papen elec- 
trical power indirectly through a hydraulic pump/motor 
coupled to an induction generator. Both designs for 
the ASCS’s will use technology which can reasonably 
be expected to be available in the early 1990’s 
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Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Raumfahrttechnik. 
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Hydroelastic Problems in Space Flight Vehicles. 
H. F. Bauer. 1989, 34p LRT-WE-9-FB-11(1989), 
ETN-90-97342 


The hydroelastic behavior of an incompressible and 
frictionless liquid with a free surface was investigated 
for a cylindrical container. Coupled frequencies for 
non-rotating and rotating containers are presented. 
Through the coupling of liquid and structure the fre- 
quency may be removed from areas dai ‘ous to the 
overall stability of the space vehicle. The instability 
may be removed by the inclusion of liquid. 


105,645 
N90-27152/9/GAR 
(Order as N90-27140/4/GAR, PC a 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Onboard Processor Technology Review. 

H. F. Benz. Jul 90, 8p 

In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 123-130. 


The general need and requirements for the onboard 
embedded processors necessary to control and ma- 
nipulate data in spacecraft systems are discussed. 
The current known requirements are reviewed from a 
user ive, based on current practices in the 

cecraft development process. The current capabili- 
ties of available processor technologies are then dis- 
cussed, and these are projected to the generation of 
spacecraft computers currently under identified, 
funded development. An appraisal is provided for the 
current national developmental effort. 


105,646 
N90-27336/8/GAR 
(Order as N90-27275/8/GAR, PC A25/MF 


A04) 
Rockwell International Corp., Seal Beach, CA. Strate- 
gc Defense Center. 
i Satellite Autonomy Using Al and Ada. 
H. E. Fiala. May 90, 12p 
In NASA, Marshall Space Flight Center, Fifth Confer- 
pay E.4 Artificial Intelligence for Space Applications p 


The use of Artificial Intelligence (Al) and the program- 
ming language Ada to help a satellite recover from se- 
lected failures that could lead to mission failure are de- 
scribed. An unmanned satellite will have a separate Al 
subsystem running in parallel with the normal satellite 
subsystems. A satellite monitoring subsystem (SMS), 
under the control of a blackboard system, will continu- 
ously monitor selected satellite subsystems to become 
alert to any actual or potential problems. In the case of 
loss of communications with the earth or the home 
base, the satellite will go into a survival mode to rees- 
tablish communications with the earth. The use of an 
Al subsystem in this manner would have avoided the 
tragic loss of the two recent Soviet probes that were 
sent to investigate the planet Mars and its moons. The 
blackboard system works in conjunction with an SMS 
and a reconfiguration control subsystem (RCS). It can 
be shown to be an effective way for one central control 
subsystem to monitor and coordinate the activities and 
loads of many interacting subsystems that may or may 
not contain redundant and/or fault-tolerant elements. 
The blackboard system will be coded in Ada using 
tools such as the ABLE development system and the 
Ada Production system. 


105,647 
N90-27443/2/GAR 
(Order as N90-27438/2/GAR, PC A07/MF 
A01) 
Air Force Systems Command, Norton AFB, CA. 
Block 6: The Future Dmsp Systems. 
R. G. Bonesteele, and R. O. Baldwin. cMay 90, 5p 
In AGARD, Tactical Applications of Space Systems 5 
p. 


The acquisition strategy and anticipated capabilities of 
the Defense Meteorological Satellite Program (DMSP) 
Block 6 satellite system are described. It includes brief 
discussions of previous satellites and the requirements 
which drove the Block 6 system acquisition. The first 
three phases of acquisition are discussed: concept 
study, risk reduction, and full scale development. Strat- 

and concept of each phase are described in detail. 

use of total quality management in each phase is 
discussed. 
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105,648 
N90-27452/3/GAR 
(Order as N90-27438/2/GAR, PC ANT/ME 


01) 
Defense Communications Agency, Arlington, VA. MIL- 
SATCOM Systems Office. 
Post-2000 MILSATCOM Architecture. 
R. L. Drummond, and G. B. Frick. cMay 90, 7p 
In AGARD, Tactical Applications of Space Systems 7 
p. 
Military satellite communications (MILSATCOM) sys- 
tems presently in use and those under development 
will provide service to a variety of users until the end of 
the 20th century. What MILSATCOM systems should 
be fielded for the post-2000 time frame is the subject 
of an intense study called The Alternative MILSAT- 
COM Architectures (TAMA). The present MILSATCOM 
architecture, including those systems scheduled to 
begin operation in the early 1990’s are examined; how 
the TAMA study was conducted is discussed; and in- 
sights are presented as to what the 2010 MILSATCOM 
Architecture should look like. 


105,649 

N90-27453/1/GAR 
(Order as N90-27438/2/GAR, PC meat 4 

01 

Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 

Lightw EHF Communications Satellites. 

D. R. Mcelroy, D. P. Kolba, and M. D. Semprucci. 

a 90, ? 

In AGARD, Tactical Applications of Space Systems 10 

p. 


Current and planned Military Satellite Communications 
(MILSATCOM) systems, which typically employ a few, 
large satellites operating in synchronous Ccircu- 
lar orbits, provide good fundamental service. However, 
there are concerns among some users regarding the 
potential for localized capacity shortfalls, particularly 
for anti-jam tactical service. Due to the large size of the 
currently planned satellites, there is no capability to 
rapidly augment capacity through timely and survivable 
launches of additional space assets. Small EHF satel- 
lites can ess complement the anti-jam service 
of basic MILSATCOM space segments. Mobile/surviv- 
able launch vehicles with rapid launch preparations 
can be utilized to deploy these satellites into high alti- 
tude elliptical or circular orbits. In these orbits, only a 
few satellites are needed for high duty cycle covera: 
of critical areas. Through the use of standard EHF 
waveforms, the complementary satellites will be com- 
patible with existing EHF terminals. Advanced technol- 
ogy allows the development of the highly capable, 
pape payloads required for this role. Some of the 
key technologies for these complementary satellites 
include high speed, low power digital processing sub- 
systems, lightweight frequency hopping synthesizers, 
and efficient solid-state transmitters. These same 
technologies are also applicable in reducing the size of 
the large, fundamental-service space segments or in 
al highly capable secondary EHF pay- 
loads. 


105,650 

N90-27731/0/GAR PC AO5S/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Hubble T Six-Batt 


elescope Test Bed. 
J. A. Pajak, J. R. Bush, and J. R. Lenin. Aug 90, 99p 
NAS 1.15:103506, NASA-TM-103506 


A test bed for a large — power system breadboard 
for the Hubble Space Telescope (HST) was designed 
and built to test the system under simulated orbital 
conditions. A discussion of the data acquisition and 
conirol subsystems designed to provide for continuous 
24 hr per day operation and a general overview of the 
test bed is presented. The data acquisition and control 
subsystems provided the necessary monitoring and 
protection to assure safe shutdown with protection of 
test articles in case of loss of power or equipment fail- 
ure over the life of the test (up to 5 years). 


105,651 

N90-27737/7/GAR PC A03/MF A01 
Office of Technology Assessment, Washington, DC. 
Affordable Spacecraft: Design and Launch Alter- 
natives. Background Paper. 

1990, 43p 


Several major efforts are aimed at findi 


ways to 
reduce the cost of launching spacecraft. 


jowever, it 


typically costs much more to build a spacecraft than to 
launch it to low earth orbit (LEO). Unless spacecraft 
costs are reduced, even dramatic reductions in launch 
costs will have only a small effect on total spacecraft 
pm ae costs. Four possible approaches to space- 
craft design that have been proposed to reduce total 
spacecraft program costs are reviewed. These are to 
design payloads to fit launch vehicles except for a 15 
percent ae to accommodate variations in size and 
weight, to allow payloads to be — and heavier (re- 
ferred to as Fatsats), to allow satellites to be simplier, 
and make them lighter (Lightsats), and to design Mi- 
crospacecraft to be launc like artillery shells. 
Adopting such approaches could change the launch 
rates, payload capacity, and reliability demanded of 
conventional launch vehicles, or create a demand for 
exotic launch systems to launch very small spacecraft 
cheaply. Conversely, developing new, economical 
launch systems would strengthen incentives to adopt 
these new approaches to spacecraft design. 


105,652 


N90-27757/5/GAR 
(Order as N90-27741/9/GAR, PC A21 : MF 
03) 


Wright Research and Development Center, Wright- 
Patterson AFB, OH. 
Flexible Structure Control and Rigid Body Dynam- 


ics. 
V. B. Venkayya. cJun 90, 6p 
In AGARD, Space Vehicle Flight Mechanics 6 p. 


The main interest is to promote the objectives of Con- 
trol-Structure Interaction (CSI) in vibration suppression 
and attitude control of large space structures. Integra- 
tion of multibody dynamics, flexible structures and 
control system design is considered extremely impor- 
tant in CSI research. The concepts of decentralized 
controls and optimization of lightly damped systems 
are the promising approaches for realistic applications. 


105,653 


N90-27758/3/GAR 
(Order as N90-27741/9/GAR, PC fans) 
Padua Univ. (Italy). Dept. of Mechanical Engineering. 
mics and Dynamics Experiments in 1. 
S. Bergamaschi. cJun 90, 11p 
In AGARD, Space Vehicle Flight Mechanics 11 p. 
Sponsored by Agenzia Spaziale Italiana. 


TSS-1 (Tethered Satellite System-1) is the first retriev- 
able space system to be tethered to the Shuttle in 
order to conduct scientific experiments. The nominal 
profile of the mission will consist of: a deployment 
phase, where the tether is reeled out from the Shuttle 
until the satellite is 20 km above it; stationkeeping, in 
which the tether _— is almost constant and the sci- 
entific activity reaches its maximum; and retrieval, 
where the tether is reeled in, until the satellite is recov- 
ered in the cargo bay. Two of the research proposals 
selected in 1984 by a joint U.S.-Italy commission are 
dedicated to the study of the dynamics of this novel 
system. The pees of this paper is: to comment the 
mathematical models implemented so far to simulate 
TSS-1 dynamics; and to present the rationale of the 
investigation activity (being) carried out at the Universi- 
ty of Padua and to survey its functional objectives. 


105,654 


N90-27772/4/GAR PC A99/MF A04 
European Space Research and Technology Centre, 
Noordwijk Lp oeweeny & Am } 
Spacecraft Thermal Con’ n Data, Volume 
5. Section R: Cryogenic coaing. besten S: Exist- 
ing Satellites. (Revised). 

cNov 89, 721p ESA-P: 3-108-ISSUE-1-V-5 
Prepared in Cooperation with Univ. Politecnica de 
Madrid, Spain. 


The aim of the handbook is to assist the thermal 
design engineer by presenting him in a single docu- 
ment with all the information relevant to spacecraft 
thermal-control design. An introduction to cryogenic 
cooling is given and the following are discussed: refrig- 
erating systems; VCS (vapor cooled shield) Dewars; 
superfluid helium; materials at cryogenic temperature; 
and safety with lenic systems. Existing satellites 
are described including: International Ultraviolet Ex- 
feat (IUE), Orbital Test Satellite (OTS), LANDSAT D, 
nfrared Astronomical Satellite (IRAS), and SPOT. 


105,655 

N90-27773/2/GAR PC AO5/MF A01 
European ice Research and Technology Centre, 

Noordwijk (Netherlands). 

oe Thermal Control Design Data. Volume 

kp Burke. Nov 89, 85p ESA-PSS-03-108-ISSUE-1- 


Prepared in Cooperation with Univ. Politecnica de 
Madrid, Spain. 


The aim of the handbook is to assist the thermal 
design engineer by presenting him in a single docu- 
ment with all the information relevant to spacecraft 
thermal control design. Thermal control components 
and systems described are indexed alphabetically. 


105,656 

TIB/A90-81948/GAR PC E07 
ANT-Nachrichtentechnik G.m.b.H., Backnang (Germa- 
oy. F BD F.R.). rasthensit a Daatas, 


bite aertsmischern fuer 14/12 
Gis und 14/11 Gite A Abschiussbericht. 
ment of downconverters for 14/12 GHz and 14/11 


, W. Gross, and P. Kueck. Feb 88, 172p 
Contract BMFT 01 YH 8515/5(516-4001) 
In German. With 54 figs. 


Within the reported project two frequency converters 
for applications in Ku-band communications satellites 
have been developed to manufacturing mature. The 
two converters are in the same technology 
and contain diodes as mixing elements. But they differ 
basically in their electric concept. They are suited for a 
good suppression of two different classes of spurious 
output signals. Additionally a breadboard of a frequen- 
cy converter employing FETs as eae elements has 
been manufactured and pee f ew - 

sion of unwanted mixi hy - linearity 
have been achieved. a 7RHM). ener: R 2658.) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081948.) 


105,657 

TIB/B90-81822/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
(Germany, F.R.). Information und Dokumentation. 

In orbit performance of the TV-SAT/TDF-1 heat 


RP schitt A R. “Meyer, R. Giovannini, and G. Cluzet. 
1990, 18p Rept no. MBB-UO-0098-90-PUB 
Microfiche only. 


The paper describes the large heat pipe system devel- 
oped for a new generation of direct broadcasting satel- 
lites of the TV-SAT/TDF family. The system consists 
of 88 axial grooved heat pipes of the aluminium/am- 
monia type. After summarizing the design and devel- 
opment in-orbit data of 3 satellites are being 
r and compared i in detail. The paper concludes 
po the discussion “Convio t ¥ 980 by yoke of 
prograi .) it (c) 1 
tion no. 90: 081023) 


General 


105,658 
N90-25240/4/GAR 
(Order as N90-25239/6/GAR, PC sear +> 


Eidgenoessisc' ische Technische Hochschule, Zurich 
Sooo ind Ma lian Cells. 

a mmalian 
A. Cogoli, M. yw B. Bechler, G. Lorenzi, and F. 
Gmuender. Jan 90, 9p 


In pry Mi avity as a Tool in Developmental Biol- 
pay P 11 1-10, Sponsored by Swiss National Research 
” a Berne, and Swiss Federal Inst. Of Tech., 
u 


The effects of microgravity on the proliferation and bio- 
synthesis of mammalian cells cultured in space are 
Sue It is eee eae the r veuuanes a antes 

the properties o' cell line investigated, no genera 
conclusions on the effects of microgravity can be 
drawn. Experiments using human lymphocytes are de- 
scribed. It is found that activation by mitogen is de- 
pressed by 97 percent whereas interferon production 
is increased by 4 to 8 times. Hypotheses are proposed 


to account for these results. Experiments to be carried 
penne en ae ne mao ha aT 
some remaining questions are described 


105,659 
N90-25241/2/GAR 
(Order as N90-25239/6/GAR, PC A05/MF 


A01) 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Molec- 
ular and Cell Biology. 
Growth Factor (EGF) Induced Signal 
in A431 Cells Is Sensitive to Gravity. 
P. J. woe P. eee sg Kruijer, J. Boonstra, 
and A. J. Verkleij. Jan 90, 8p 
Contract h NWO-783-380-1 00 ma me 
Tr in ‘elopmental Biol- 
‘ed by Space Research Organiza- 


The influence of gravity on three different processes 
occurring as a consequence of EGF-induced 
transduction is described. Cell rounding, EGF-receptor 
clustering and c-fos proto-oncogene expression | are 
the three processes investigated. Simulated 
lessness conditions are shown to enhance EGi ‘in- 
duced cell rounding whereas the same process is in- 
hibited at gravity values. EGF-induced C-fos ex- 
pression is eased under simulated weightlessness 
conditions. Preliminary studies indicate that real micro- 
gravity conditions decrease EGF-receptor clustering 
as well as C-fos expression. 


105,660 
N90-25242/0/GAR 
(Order as N90-25239/6/GAR, PC A05/MF 


A01) 
Cologne Univ. (Germany, F.R.). 
Mammalian it and Possible In- 
v 


B. Albers. Jan 90, 6p 
In Esa, Microgravity as a Tool in Developmental Biol- 
Ogy p 29-34. 


Post implantation development stages of mammalian 
embryos are studied. The effect of gravity on develop- 
ment of the blastocyst “ange until a is given 
particular attention. The first polarity found in early 
cleavage var of mammalian cells is a radial inside- 
outside polarity brought about by cell-cell interaction. It 
is very aie that gravity influences these early 
stages. Post implantation development is not influ- 
enced by gravity either, the position of the embryo in 
the uterus is concluded to be due to interaction be- 
tween the two. 


105,661 
N90-25243/8/GAR 
(Order as N90-25239/6/GAR, PC — 


) 
Universidad Autonoma de Madrid (Spain). Dept. de 
Bioquimica. 
en Effects on Insect Development and 


A Marco, |. Vernos, J. Gonzalez-jurado, M. Maroto, 


and M. Calleja. Jan 90 
In Esa, Micri ity as a Tool in Developmental Biol- 
nsored by Plan Nacional Del Espacio, 


ogy BS p myer 


Microgravity is used as a tool in investigating 

netic theories concerning development and/or x 20g 
The results of pormrere experiments on Dr 
melanogaster and Carausius morosus are eae 
In spite of the different developmental strategies of the 
two animals, very close ger between the two 
systems is seen. The results are reviewed in the light 
of future experiments to be carried out in order to gain 
a better understanding of the possible mechanisms of 
microgravity effects on development. 


105,662 
N90-25244/6/GAR 
(Order as N90-25239/6/GAR, PC er 


Reed Coll., Portland, OR. Dept. of Biology. 
Experimental Contro! of Axis Polarity in Amphibian 
st D. lack. Jan 90, 6p 


In Esa, Mi wity as a Tool in Developmental Biol- 
ogy p 43-48. Original Contains Color Illustrations. 


ae vity in the formation of embryonic axis is 
embryonic axis is used as a reference 
pop oo around which embryos differentiate structures in 


105,666 


SPACE TECHNOLOGY 


General 

pee ny I ibi 
and centftuga force can - te eo of 
polarty or twinning, Spstuceemeaatan = 
flights to date are described. ned to 


further the effect of gravity cugahon online 


105,663 


N90-25245/3/GAR 
(Order as N90-25239/6/GAR, PC A05/MF 
A01) 


Narraway. Jan 90 10p 

Original Contains Color itustrations. In a 
asa Developmental Biology Spon- 

sored by Eba and Space Rseerch Organization Nov 


of on return to Earth. In 
pe oo . Earth and Si cnbaemer 
er space, grown on at 
intervals. After a tion, the 


105,664 


N90-25246/1/GAR 
(Order as N90-25239/6/GAR, PC A05/MF 
1 


AO 
University Coll, London (England). Dept. of pnaeney 


Role of Gravity in Bird Development. 

R. Bellairs. Jan 90, 

In Esa, Mi avity as a Tool in Developmental Biol- 
ogy p 59-63. nsored by British Heart Foundation. 


in establishing dorso-ventral and 
cranio-ca pinay tated enanieet donaned Ex- 


other than the establishment of polarity which might be 
affected by spaceflight are discussed. 


105,665 


N90-25247/9/GAR 
(Order as N90-25239/6/GAR, PC — 
Trondheim Univ. (Norway). Dept. of 
Effect of Clinostat Rotation on 
bi ~ | ge C. Baggerud, and O. Rasmussen. Jan 


bo in aa, Mi as a Tool in Developmental Biol- 

ony ee by Research Council for Sci- 
oa poe Humanities. Original Contains Color Illustra- 
tions. 


Preparatory experiments using fast and slow rotating 
clinostats to _ the effects of simulated weightless- 
ness on cell wall formation and cell division are de- 
scribed. an aerate Sins oP ie ie oe 
tle in Dec. 1990 is described. The need to delay cell 
wail regeneration until the samples are in orbit is dis- 
cussed. Ways in which to delay this process are de- 
scribed. No differences are found in cell di- 

vision between protoplasts rotated on the slow or fast 
clinostat. Preliminary observations show that fewer 
cell aggregates are established in flight samples from 
Biokosmos 9 than in corresponding ground controls. 


105,666 
N90-25248/7/GAR 

(Order as N90-25239/6/GAR, PC SS 
Vrije Univ., Amsterdam (Netherlands). Dept. of Oral 
Cell Biology. 
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In-Vitro ee to Study Bone Metabolism in 
Mouse Long Bone Rudiments under 


A. Vanloon, and E. H. 


In Esa, Microgravity as a Tool in Developmental Biol- 
ogy p 71-73. 


Sixteen and seventeen day old fetal mouse long bone 
rudiments (metatarsalia) are used in studying mineral- 
ization and resorption. The long bones are cultured in 
gas permeable polye' ne Culture bags placed in 
ones 1 containers in the Biorack aboard Spacelab. The 
containers are flushed every two days with a mixture of 
5 percent CO2 in air. Some containers are pressurized 
to culture under increased tatic compression. 
No difference in the growth, mineralization and resorp- 
Se ene iceborne culture 
bags and those cultured in a s' tissue culture 
placed under Earth based laboratory conditions is 
found. 
105,667 
N90-25249/5/GAR 
(Order as N90-25239/6/GAR, PC ae 


Hubrecht Lab., Utrecht (Netherlands). 
—- Container for Fertilization 
of In —s A Multi-Purpose Piece of 


G. A. Ubbels, and H. TP Wil Willemsen. Jan 90, 4p 


In Esa, Mi as a Tool in Developmental Biol- 
ogy p 75-78. by Esa and Space Research 
Organization ‘ 


The Automatic Experiment Container (AEC) designed 
for fertilization of frog eggs in space is described. Simi- 
lar modules with minor experiment specific modifica- 

tions are described. Photographs and diagrams of the 
container are shown. Factors taken into consideration 
in the om of the container are described. The 
choice of biologically compatible materials is given 
particular attention. The use of the container in carry- 

ing out experiments on cancer cells and electrofusion 
experiments is described. 


105,668 
N90-25250/3/GAR 
(Order as N90-25239/6/GAR, PC nae on 


Gametes. 
and J. Dewit. Jan 90,2p 
In Esa, M as a Tool in Developmental Biol- 
ogy p 79-80. by Space Research Organiza- 
tion inds. 
The influence of microgravity on the mating ay tee of 


complementary es of the green 
soaee in cuslod The experiment ts toun shoard tre 


MASER-3 sounding rocket. Sexual activation in the 
flown samples is seen to be less pronounced than in 
the 1 g control samples on the ground. Additional data 
indicates that the difference is not caused by microgra- 
vity. The difference might be caused by the launch 
during which the cells are subjected to accelerations 
~ 15 ae ——- and excessive ear 
to interaction due to microgravity is mask 
unwanted side effects. 


105,669 
N90-25251/1/GAR 
(Order as N90-25239/6/GAR, PC —— 


A01) 
Manitoba Univ., Meret 7 Dept. of Botan 
Simulation of the inversion of Amphibian Eggs ina 
Gravitational Field Using Hollow G 
R. W. tng R. ee C.C. Marti, and and G. W. 


3p 

avity as a Tool in Developmental Biol- 
sored by Spina Bifida Association of 
Bifida Association of Manitoba, and 

Natural ienees and Engineering Research Council 

of Canada. 


its carried out to show that shifts in egg de- 

me | in eee are due to simple 

e described. The experimental meth- 

=o involving hollow glass spheres are summarized. 
The spheres are rotated through a chosen angle. The 
flow patterns inside the sphere are noted as con- 
tents move to new gravitational equilibrium positions. 
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Rotation of a sphere from 175 to 180 degrees causes 
an entirely different axisymmetric motion of the con- 
tents. Circumferential flow produces alignment of me- 
chanochemical fibrils into orientations compatible with 
global rotation. 


105,670 
N90-25252/9/GAR 

(Order as N90-25239/6/GAR, PC or 
peecnae Nauk SSSR, Moscow. Inst. of Develop- 


Lens and b R in Newt During and 
after 13-Day 
V. 1 Mitashov, E rigoryan, S. Y. a. E. A. 


2 ae and |. E. ‘Malchevskaya. Jan 90, 8p 

y= vity as a Tool in Developmental Biol- 
ro p D 85-92 Sen a in Cooperation with Ministry of 
Health of the USSR, Moscow. 


A 13 day experiment carried on Biocosmos 7 to study 
the influence of limb regeneration on newts is summa- 
rized. Abnormalities in limb morphogenesis due to re- 
generation in erie eee are discussed. Abnormali- 
ties are observed in limb regeneration of newts submit- 
ted to vibrational simulation of launch and landing. The 
advantages and disadvantages of using newts for in- 
vestigating the influence of spaceflight factors on re- 
generation are discu s 


105,671 

N90-25376/6/GAR PC A03/MF A01 
European ice Research and Technology Centre, 
Noordwijk ( veer 

Esa Fracture Control 


equirements. 
cMar 89, 45p ESA-PSS-01-401-ISSUE-1 


The fracture control requirements imposed on ESA 
space systems are described. The ri sibilities of 
the different within the fracture control pro- 
gram are listed. Potential fracture critical items are 
identified and evaluated. Analytical life prediction and 
critical crack size calculation are discussed. Special 
requirements applicable to pressure vessels, pressure 
lines, fittings, components and welds are outlined. 
Nondestructive inspection practices and requirements 
are described. Other inspection requirements are 
listed and discussed. 


105,672 
N90-25514/2/GAR 
(Order as N90-25503/5/GAR, PC mates 


Air Force Systems Command, Washington, DC. 
Space Applications. 


R. lliff. Mar 90, 
In NASA, L in B. Johnson Space Center, Third 
Annual Wi tions Automation 


shop on Opera 
and Robotics (Soar 1989) p 133-136. 


Robotics in space supporting the Strategic Defense 
System (SDS) p program is discussed. Ongoing initia- 
tives which are intended to establish an initial Robotics 
in » Speueennee ility are addressed. This is specifically 
being referred to as the Satellite Servicing System 
. This is based on the NASA Orbital Ma- 
neuvering ehicle (OMV) with a_ Robotic 
Manipulator(s) based on the NASA Flight Telerobotic 
Servicer (FTS) and other SSS equipment required to 
do the satellite servicing work attached to the OMV. 
Specific Robotics in Space Requirements which have 
resulted from the completion of the Robotics Require- 
ments Study Contract are addressed. 


105,673 

N90-25519/1/GAR 
(Order as N90-25503/5/GAR, PC aoe) 

PhotoMetrics, Inc., Woburn, M 

Gaseous Optical Dot of the Spacecraft 

Environment: A Review. 

N. H. Tran, M. A. Maris, |. L. Kofsky, and E. Murad. 

Mar 90, 8p 

In NASA, Lyndon . Johnson Space Center, Third 

Annual Workshop o ice Operations Automation 

and Robotics (Soar 1989 p 159-166. 


Interactions between the ambient atmosphere and or- 


treme’ UV to LWIR) foreground radiation which consti- 
tutes noise that raises ection threshold for ter- 
restrial and celestial radiations, as well as military tar- 
gets. Researchers review the current information on 


the on-orbit optical contamination. Its source species 
are created in interaction processes that can be 
grouped into three categories: (1) Reactions in the gas 
phase between the ambient atmosphere and desor- 
bates and exhaust; (2) Reactions catalyzed by ex- 
posed ram surfaces, which occur spontaneously even 
in the absence of active material releases from the ve- 
hicles; and (3) Erosive excitative reactions with ex- 
posed bulk (organic) materials, which have recently 
been identified in the laboratory though not as yet ob- 
served on spacecraft. Researchers also assess the 
effect of optical pumping by earthshine and sunlight of 
both reaction products and effluents. 


105,674 


N90-25522/5/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 
A04) 


Stanford Univ., CA. 

Expert System to Advise Astronauts During Ex- 
periments: The Protocol Ma Module. 

G. Haymann-haber, S. P. Colombano, N. Groleau, D. 
Rosenthal, and P. Szolovits. Mar 90, 8p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 187-194. 


Perhaps the scarcest resource for manned flight ex- 
periments - on Spacelab or on the Space Station Free- 
dom - will continue to be crew time. To maximize the 
efficiency of the crew and to make use of their abilities 
to work as scientist collaborators as well as 

operators, normally requires more training in a wide va- 
riety of disciplines than is practical. The successful ap- 
plication of on-board expert systems, as envisioned by 
the Principal Investigator in a Box program, should al- 
leviate the training bottleneck and provide the astro- 
naut with the guidance and coaching needed to permit 
him or her to operate an experiment according to the 
desires and knowledge of the Pl, despite changes in 
conditions. The Protocol Manager module of the 
system is discussed. The Protocol Manager receives 
experiment data that has been summarized and cate- 
gorized by the other modules. The Protocol Manager 
acts on the data in real-time, by employing expert 
system techniques. Its recommendations are based on 
heuristics provided by the Principal Investigator in 
charge of the experiment. This prototype was devel- 
oped on a Macintosh II by employing CLIPS, a forward- 
chaining rule-based system, and HyperCard as an 
object-oriented user interface builder. 


105,675 


N90-25569/6/GAR 
(Order as N90-25503/5/GAR, PC A99/MF 


A04) 
BDM Corp., Huntsville, AL. 
— for a Knowledge-Based System's Life 


P. rw Kiss. Mar 90, 6p 

In NASA, Lyndon B. Johnson Space Center, Third 
Annual Workshop on Space Operations Automation 
and Robotics (Soar 1989) p 605-610. 


The American Institute of Aeronautics and Astronau- 
tics has initiated a Committee on Standards for Artifi- 
cial Intelligence. Presented here are the initial efforts 
of one of the working groups of that committee. The 
purpose here is to present a candidate model for the 
development life cycle of Knowledge Based ame 
(KBS). The intent is for the model to be used by the 
Aerospace Community and eventually be evolved into 
a standard. The model is rooted in the evolutionary 
model, borrows from the spiral model, and is embed- 
ded in the standard Waterfall model for software de- 
velopment. Its intent is to satisfy the development of 
both stand-alone and embedded KBSs. The phases of 
the life cycle are detailed as are and the review points 
that constitute the key milestones throughout the de- 
velopment process. The applicability and strengths of 
the model are discussed along with areas needing fur- 
ther development and refinement by the aerospace 
community. 


105,676 


N90-26161/1/GAR 
Alabama Univ. in Huntsville. 


PC A04/MF A01 


2SPFAAPFL 


ur- 
ice 


\01 


Fluid Phase Separation (FPS) Experiment for Flight 
On a Space Simattie Got Away Special (GAS) Gane, 


ter. 

Final Report. 

B. Peters, D. Wingo, M. Bower, R. Amborski, and L. 
Blount. Jun 90, 67p NAS 1.26:186830, NASA-CR- 


1 
Contract NGT21-002-800 


The gape of fluid oy in microgravity environ- 
ments is of importance to environmental control and 
life support systems (ECLSS) and materials process- 
ing in space. A successful fluid phase separation ex- 
periment will demonstrate a proof of concept for the 
separation tee ~~ add to the knowledge base 
of material behavior. The phase separation experiment 
will contain a premixed fluid which will be exposed to a 
——s environment. After the 
of the compound ee small samples of each 


By correlating the time of tion and a ao a 
ture history of the fluid, it will be possible to character- 
ize the process. The experiment or" toon integrated 
into space available on a manifested Get Away Special 
(GAS) experiment, CONCAP 2, part of the Consortium 
for Materials Complex Autonomous Payload ae 

ram, scheduled for STS-42. The design and the 
p uction of a fluid phase separation experiment for 
rapid implementation at low cost is presented. 


105,677 
N90-26162/9/GAR 
Sees Polytechnic Inst., MA. 


ntegrated Support Structure. 

S. D. Bruneau, J. T. Campbell, and C. A. Struven. 26 
Apr 90, 176p NAS 1.26:186835, NASA-CR-186835 
Contract NGT-21-002-800 

Prepared in Cooperation with Mitre Corp., Mclean, VA. 


Space Dauign Prepen at Wir. Vine guadlo to deston e 

n ram at is to a 
support structure for a NASA GetAway Special experi- 
mental canister. The payload integration, ae 
volume, and structural integrity of the canister as spec- 
ified by NASA guidelines were studied. The end result 
is a complete set of in drawings with interface 
drawings and data to specify the design and leave a 
base on which the next group can concentrate. 


PC A09/MF A01 


105,678 

N90-26273/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
fete ae Lewis Research Center. 


Ag 90, aon NAS S 1 1e108et8. eases MASA TM NASA-TM- 


An overview is presented of the microgravity fluid 
paaie program at Lewis Research Center. One of the 

in reasons for conducting low gravity research in 
Tid physics to study phenomena such as sutace 
tension, interfacial contact les, and diffusion inde- 


Seinen eaves power sys- 
poe U po be cyan and life support sys- 
tems. Fundamental understanding of fluid ry a 
key ingredient to successful ye pee . In 
addition to describii an pevene ster 


to Ing grou 
low-gra facilities, selected experiments are = 
sented highlight Lewis work in fluid p 
These experiments can be categorized into five 
areas which summarize the work being conducted et at 
Lewis for OSSA: () bya eaten hee Ge hn rant 


; (2) capillary 
lutal gradients; (3) thovenal-cohsial pac (4) fret 
and second-order transitions in a static fluid; 
and (5) multiphase flow. 


105,679 
N90-26376/5/GAR PC A10/MF A02 
Purdue Univ., Lafayette, IN. 

Simulation, 


and Analysis of Optical 
Remote 


J. P. Kerekes, and D. A. Landgrebe. Aug 89, 201p 
NAS 1.26:186648, TR-EE-89-49, NASA‘CR-; 186648 
Contracts NAGW-925, NSF ECS-85-07405 


Remote Sensing of the Earth’s resources from space- 
based sensors has evolved in the past 20 years from a 
scientific expe experiment to a commonly u: technologi- 
Cal tool. The scientific applications and engineering as- 
pects of remote sensing mere an have been studied 
extensively. However, most of these studies have 
been aimed at understanding individ 





remote sensing process while relatively few mare set stud- 
ied their interrelations. A . motivation for 


sophisticated configurable sensors Dacmnlo can ofeit 
aaa System (EOS) proposed by NASA for the 
1990's. Two approaches 
ing systems are developed. In one 
models of the scene, the sensor, the processing 
aspects of the system are implemented in a discrete 
pon ee no enge! 
pa Xe for use in 


a 


classes are parameterized by their spectral mean 
vector and covariance matrix. fe class statistics 


Senn 


ports. 

J. P. Connolly, R. E. Grindeland, and R. W. Ballard. 
Feb 90, 501p NAS 1.15:102254, A-90013, NASA- 
TM-102254 


No abstract available. 


105,681 
N90-26869/9/GAR PC A08/MF A01 
Utah State Univ., Logan. 

Design Study for Infrared Limb Experi- 
ment (IRLE). 
D. J. Baker, J. Ulwick, R. Esplin, J. C. Batty, and G. 
Ware. Sep 89, = NAS 1.26: 186950, SDL/89-083, 
NASA-CR-186950 
Contract NAG1-899 


The phase A engineering design study for the Infrared 
jr Experiment (IRLE) instrument, the infrared por- 

of the Mesosphere-Lower 
(MELTER) satellite payload is — The pete a 

ment is a satellite instrument, based 
the Limb Infrared Monitor of the Seenagmens (L mS) 
‘am, that will make global measurements of O3, 
C08, NO NO2, H20, and OH from earth limb emis- 

These measurements i 


pA understanding of the photochemistry, radi- 
ation, dynamics, energetics, and transport 

in the lower thermosphere, mesosphere, and strato- 
sphere. The IRLE instrument is the infrared portion of 
the MELTER satellite payload. MELTER is being pro- 
posed to NASA Goddard by a consortium of 
the University of Michigan, weryoang A of Colorado and 
NASA Langley. It is proposed that the Space Sto 
ics Laborat +t at Utah State University (SDL/USU 
build the IRLE instrument for NASA Langley. MELTE! 
is scheduled for launch in November 1994 into a sun- 
synchronous, 650-km circular orbit with an inclination 
—_ of 97.8 deg and an ascending node at 3:00 p.m. 
local time. 


105,682 
N90-27142/0/GAR 
(Order as N90-27140/4/GAR, PC A10/ME 


02) 
National Aeronautics and oases Administration, 


In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 21-32. 


The rapid expansion of remote sensing capability over 
the last two decades will take another major leap for- 
ward with the advent of the Earth Observing System 
(Eos). An is presented that will permit experi- 
trations in onboard information ex- 
traction. The approach is a non-intrusive, ea’ 

ping mode in which a small amount of spacecraft real 
estate is allocated to an onboard computation re- 
source. How such an approach allows the evaluation 


105,685 


SPACE TECHNOLOGY 
General 


(Order as N90-27140/4/GAR, PC — 
Hamton, VA. ae Research Center. 
Lidar Instruments for EOS. 


bag m2 vate . Jul 90, Me 

In Its Earth Sciences Ri equirements for the Information 
Sciences Experiment System p 61-67. 

Lidar, an acronym for detection and 

route @ Cah of pekumaes utilize 42 


time as the beam ites through the 
backscatter arises molecular (Ri ) and 
aerosol (Mie) scattering, while attenuation 
aerosol scattering and 
systems that measure distance to the Earth’s surface 


measurements objectives 
of the three lidar systems proposed for Eos are given. 


105,684 
N90-27146/1/GAR 
(Order as N90-27140/4/GAR, PC se 


National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


W. L. Barnes. Jul 90, 13p 

In NASA, Langley Research Center, Earth Sciences 
Requirements for the Information Sciences Experi- 
ment System p 69-81. 


Some of the Earth System (Eos) 
oO proposed re eo 


R); 
polarimeter (EOSP). and the lightening mae sensor 


105,685 
N90-27147/9/GAR 
(Order as N90-27140/4/GAR, PC ar 


) 

eronautics one Soaen! Administration, 
H , VA. 
SAGE 3: A Visible Wavelength Limb a 
W. P. Chu, M. P. Mccormick, J. Zawodny, and L. R. 
Mcmaster. Jul 90, 6p 
In Its Earth Sciences Requirements for the Information 
Sciences Experiment System p 83-88. 


ph cera bed omega Aeegh Be (Strato- 
instrument 


with the i 
technique measuring the ultraviolet (UV), the visible, 
and the near infrared (IR) wavelength solar solar radiation. 
The instrument will 
vertical distribution of aerosol, ozone, nitrogen dioxide, 
water vapor, and oxygen. The details of the instrument 
design, data flow, and processing requirements are 
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105,686 
N90-27283/2/GAR 
(Order as N90-27275/8/GAR, PC ae) 


Alabama Univ. in Huntsville. 

Artificial Intelligence in the Materials Processing 
Laboratory. 

G. L. Workman, and W. F. Kaukler. May 90, 9p 
Contract NAS8-36955 

In NASA, Marshall Space Flight Center, Fifth Confer- 
ence on Artificial Intelligence for Space Applications p 
59-67. 


Materials science and engineeri ng provides a 
arena for applications of artificial intelligence. ‘Ade 
vanced materials research is an area in which chal- 
lenging requirements confront the researcher, from 
the drawing board through production and into service. 
Advanced techniques results in the development of 
new materials for specialized applications. Hand-in- 
hand with these new materials are also requirements 
for state-of-the-art inspection methods to determine 
the integrity or fitness for service of structures fabricat- 
ed from these materials. Two problems of current in- 
terest to the Materials Processing Laboratory at UAH 
are an expert system to assist in eddy current inspec- 
tion of graphite epoxy components for aerospace 
an expert system to assist in the ign of superalloys 
for high temperature applications. Each project re- 
cules a different approach to = rm defined goals. 
lesults to date are described for the eddy current 
analysis, but only the original coheniita and approach- 
es considered are given for the expert system to 
design superalloys. 


105,687 
N90-27306/1/GAR 
(Order as N90-27275/8/GAR, PC — 


— Missiles and Space Co., Inc., Sunnyvale, 


Application of Design Knowledge Captured from 

Multiple Sources. 

P. A. Cox, and J. H. Forbes. May 90, 10p 

Contract NAS8-32697 

In NASA, Marshall Space — Center, Fifth Confer- 

— Artificial Intelligence for Space Applications p 
1- 


The Hubble Space Telescope Operational Readiness 
Expert Safemode Investigation System (HSTORESIS) 
is a reusable knowledge base shell used to demon- 
strate the integration and application of design knowl- 
edge captured from multiple technical domains. The 
design of HSTORESIS is based on a partitioning of 
knowledge to maximize the potential for reuse of cer- 
tain types of knowledge 


105,688 
N90-27309/5/GAR 
(Order as N90-27275/8/GAR, PC wa 4 
) 


SENTAR, Inc., Huntsville, AL. 
Artificial intelligence Software Engineering (AISE) 


Abstract Only. 

P. A. Kiss. May 90, ip 

In NASA, Marshall Space Flight Center, Fifth Confer- 
po on Artificial Intelligence for Space Applications p 


The American Institute of Aeronautics and Astronau- 
tics has initiated a committee on standards for Artificial 
Intelligence. Presented are the initial efforts of one of 
the working groups of that committee. A candidate 
model is presented for the Lg eng life cycle of 
knowledge based systems (KBSs) intent is for the 
model to be used by the aerospace community and 
eventually be evolved into a standard. The model is 
rooted in the evolutionary model, borrows from the 
spiral model, and is embedded in the standard Water- 
fall model for software development. Its intent is to sat- 
isfy the development of both stand-alone and embed- 
ded KBSs. The phases of the life cycle are shown and 
detailed as are the review points that constitute the 
key milestones throughout the development process. 
The applicability and strengths of the model are dis- 
cussed along with areas needing further development 
refinement by the aerospace community. 


105,689 
N90-27774/0/GAR 
Jet Propulsion Lab., Pasadena, CA. 
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Observation Model and Parameter Partials for the 
JPL Geodetic (GPS) Modeling Software ‘GPSOMC’ 
(Revised). 

O. J. Sovers. 15 Jun 90, NAS 1.26:186972, JPL- 
PUBL-87-21-REV-2, NASA-CR-186972 
Contract NAS7-918 


The physical models employed in GPSOMC, the mod- 
eling module of the GIPSY software system develo} 
at JPL for analysis of geodetic Global Positioning 
ellite (GPS) measurements are described. Details of 
the various contributions to range and phase observa- 
bles pe ah en, as well as the partial derivatives of the 
quantities with respect to model parameters. 
peo glossary of parameters is to enable per- 
sons doing data analysis to identify quantities with their 
peer in the computer programs. The present 
version is the revision of the original document 
which it supersedes. The modeling is expanded to pro- 
vide the option of using Cartesian station coordinates; 
parameters for the time rates of change of universal 
time and polar motion are also introduced. 


105,690 

N90-27784/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Electrical Characterization of a Mapham Inverter 
Using Pulse Testing Techniques. 

E. D. Baumann, |. T. Myers, and A. N. Hammond. 

1 roo 7p NAS 1.15: 103254, E-5683, NASA-TM- 
103254 


Contract FY1455-89-N-0655 

Presented at the 25th Intersociety Energy Conversion 
Engineering Conference, Reno, NV, 12-17 Aug. 1990; 
—— by Aiche, Ans, Sae, ‘ACS, Aiaa, Asme, 
an 


Electric power requirements for aerospace missions 
have reached megawatt power levels. Within the next 
few decades, it is anticipated that a manned lunar 
base, interplanetary travel, and surface exploration of 
the Martian surface will become reality. Several re- 
search and development projects aimed at demon- 
strating megawatt power level converters for space 
applications are currently underway at the NASA Lewis 
Research Center. Innovative testing techniques will be 
required to evaluate the components and converters, 
when developed, at their rated power in the absence 
of costly power sources, loads, and cooling systems. 
Facilities capable of testing these components and 
systems at full power are available, but their use may 
be cost prohibitive. The use of a multiple pulse testing 
technique is proposed to determine the electrical char- 
acteristics of large megawatt level power systems. 
Characterization of a Mapham inverter is made using 
the proposed technique and conclusions are drawn 
concerning its suitability as an experimental tool to 
evaluate megawatt level power systems. 


105,691 
N90-28159/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


—- AL. George C. Marshall Space Flight 
inter. 

Atmospheric Environment for Space Shuttle (STS- 
33) Launch. 

Gi. Jasper, and G. W. Batts. Mar 90, 44p NAS 
1.15:100399, NASA-TM-100399 


A summary is presented of selected atmospheric con- 
ditions observed near space shuttle STS-33 at launch 
time. STS-33 carried a DOD payload and the flight azi- 
muth is denoted by a reference flight azimuth, since 
the actual flight azimuth is not known. Values of ambi- 
ent pressure, temperature, moisture, ground winds, 
visual observations (clouds), and winds aloft are in- 
cluded. The sequence of pre-launch Jimsphere meas- 
ured vertical wind profiles is given. The final atmos- 
pheric tape, which consists of wind and thermodynam- 
ic parameters versus altitude, for STS-33 vehicle 
ascent, was constructed. The STS-33 ascent atmos- 
pheric data tape was constructed by NASA-Marshall to 
provide an internally consistent data set for use in 
postflight performance assessments and represents 
the best estimates of the launch environment to the 
Be asa ft altitude that was traversed by the STS-33 
vehicle. 


105,692 

N90-28327/6/GAR PC A04 
National Aeronautics and Space Administration, 
Washington, DC. 


Aerospace Medicine and Biology: A yr 


ret with Indexes (Supplement 5 
Aug 89, 53p NAS 1.21:7011(339), NASA-SP- 
7011(339) 


This bibliography lists 105 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System during July 1990. Sub- 
ject coverage includes: aerospace medicine and psy- 
chology, life support systems and controlled environ- 
ments, —_ equipment, ex and extraterres- 


trial life, and flight crew behavior performance. 
105,693 
N90-28333/4/GAR PC A03/MF A01 


National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Generation Rates and ee Com) 

Waste Streams in a Typical Crewed Space Hal 

T. Wydeven, and M. A. Golub. Aug 90, 27p NAS 
1.15:102799, A-90099, NASA-TM-102799 


A judicious compilation of generation rates and chemi- 
cal compositions of potential waste feed streams in a 
typical crewed space habitat was made in connection 
with the waste-management —e of NASA’s Physi- 
cal/Chemical Closed-Loop Support Program. 
Waste composition definitions are needed for the 
design of waste-processing technologies involved in 
closing major life support functions in future long-dura- 
tion human space missions. Tables of data for the con- 
stituents and chemical formulas of the following waste 
streams are presented and discussed: human urine, 
feces, hygiene (laundry and shower) water, cleansing 
agents, trash, humidity condensate, dried sweat, and 
trace contaminants. Tables of data on dust generation 
and pH values of the different waste streams are also 
presented and discussed. 


105,694 
N90-28440/7/GAR PC A07/MF A01 
JAI Press, Inc., Greenwich, CT. 

Government Information Quarterly. Volume 7, No. 
2: National Aeronautics and Space Administration 
Scientific and Technical Information Programs. 


Special Issue. 
P. Hernon, C. R. Mcclure, and T. E. Pinelli. 1990, 
137p 


No abstract available. 


105,695 
N90-28441/5/GAR 
(Order as N90-28440/7/GAR, PC — 


) 
National Aeronautics and Space Administration, 
Hampton, VA. pores ree en al Center. 
Introduction to Aeronautics and Space 
Administration’s Scientific and Technical Informa- 
tion Programs. 
T. E. Pinelli. 1990, 4p 
In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 123-126. 


A brief overview of the NASA program for eee 
scientific and technical information (STI) is given. 
program's history and goals are discussed. 


105,696 
N90-28442/3/GAR 
(Order as N90-28440/7/GAR, PC Ss 


National Aeronautics and Space Administration, 
Washington, DC. 

——— of Information in a Research and De- 
velopment Agency. 

W. O. Keene. 1990, 14p 

In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: ‘National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 127-140. Previously an- 
nounced in laa as A90-34043. 


The NASA program for managing scientific and techni- 
cal information (STI) is examined, noting the techno- 
logical, managerial, educational, and legal of 
transferring and disseminati information. A definition 
of STI is introduced and NASA's STI-related manage- 
ment programs are outlined. Consideration is given to 
the role of STI| management in NASA mission pro- 
grams, research efforts supporting the management 
and use of STI, STI program interfaces, and the Auto- 


—— ss oS > 


Vw eo 


rae 


AF 
)1) 
Qn, 


rly. 
Ad- 
'ro- 


ing 
The 


MF 
01) 
ion, 


erly. 
Ad- 
Pro- 


shni- 
ts of 
ition 
age- 
an to 


Auto- 


mated Information naiee ene nae Program to eliminate 
redundant forts in administra- 


tive functions. The The infrastructure oo to manage 
the broad base of NASA information and the interfaces 
between NASA’s STI management and external orga- 
nizations are described. 


(Order as N90-28440/7/GAR, PC A07/MF 


A01) 
National Aeronautics and ce Administration, 


Greenbelt, MD. Goddard ight Center. 
New Space and Earth Information Sys- 
tems at NASA’s Archive. 


J. L. Green. 1990, 7p 

In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration —— and nn Information oo 
grams. Special Issue p 47. Previously An- 
nounced in laa as A90-34044. 

The on-line interactive eerie, of the National Space 
Science Data Center iM. cones ISSDC) are examined. The 
worldwide lag twork connections that allow 
access to NSSDC users are outlined. The services of- 
fered by the NSSDC new technology on-line systems 
are presented, including the IUE request system, Total 
Ozone Mappi mse oven (TOMS) data, and data 


sets on astr science, land sci- 
ences, and space na physics. Pans fo for future in- 
creases in the he N ings are considered. 


105,698 
N90-28447/2/GAR 
(Order as N90-28440/7/GAR, PC A07/MF 


01) 
National Aeronautics and Space Administration, 


In Jai Press, Inc., Government Information Quarterly. 
Volume 7, No. 2: National Aeronautics and Space Ad- 
ministration Scientific and Technical Information Pro- 
grams. Special Issue p 185-195. Previously An- 
nounced in laa as A90-34048. 


The educational programs of NASA's Educational Af- 
fairs Division are examined. The problem of declining 
numbers of science and engineering students is re- 

. The various NASA educational programs are 
described, including programs at the elementary and 
secondary school levels, teacher education programs, 
and eg ye raduate, and university faculty 
programs. coordination of aerospace education 
activities and future plans for increasing NASA educa- 
tional programs are considered. 


105,699 
TIB/B90-81999/GAR MF E01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn 
Gomem, F.R.). Information r Dokumentation. 

it 


re ae ng. (Tech- 
nology management as a strategic element in effi- 


cient corporate 

H. Prem. 1990, 10p Rept no. MBB-Z-0307-90-PUB  . 

In anes Technical meeting on integrated innova- 
tion management, (Germany, F.R.), 19-20 

Jun 1990. 

Microfiche only. 


The article examines the development of capabilities 
- ~ ee Se facilitating the performance 
of tec logically demanding projects on a profitable 
basis. In the aerospace industry, where there is no 
mass production, an analysis of the entire environment 
is required for a profitable business to result. (HM). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081999.) 


TRANSPORTATION 
Air Transportation 
MiG-90-01737/GAR PC E12/MF E01 


pa ao Development Center, Montreal 


Design of an automatic counting/track- 
system for airports: report. 
Ptienien and M. Barre. c1989, 143p 


Description of a detection/coun system designed 
Canadian airports na 


to provide with stattetical data on a 
day-to-day basis about and deplaning pas- 
sengers, their escorts ( meeters and ) 
and visitors. Four ai (Dorval, Thunder , TO- 
ronto Terminal 1 Terminal 2, and Ste-Foy) were 


visited to acquire knowledge of airport operational en- 
were documented prior to system design. 


105,701 
N90-25089/5/GAR 
(Order as N90-25075/4/GAR, PC ae 


Messerschmitt- hme mien G.m.b.H., Hamburg 
(Germany, F.R. 
Simulation von Transportflugzeugen (Simulation 


of Sanepatae 
R. Luckner. 1989, 3p MBB-UT-007/89-PUB 
Text in German. In Its Research and 

Technical and Scientific Publications 1989 p 115-122. 
Presented at Asim-Arbeitskreis-Treffen Simulation 
Technischer Systeme, Stuttgart, Fed. Republic of Ger. 
many, 2-3 Mar. 1989. 


A realtime development simulator is described. It is 
made of three simulation , a Simulation soft- 
ware, a cockpit with sight simulation, noise system, 
interfaces and reading and service unities, and test 
plants with avionic testbench, avionic signal conver- 
sion and test computer, test control computer, test 
registration and analysis computer. Other devices are 
tested, such as flight augmentation computer, center 
of com control system, flutter margin augmentation 
system, fly-by-wire apron hydraulic actuator. The 
calculation programs simulate physical properties by 

mathematical models, such as elastic structure of the 
plane, aerodynamic forces and moments and inertia 
moments. The simulations made on the Airbus planes 
are shown to be successful. 


105,702 

N90-25103/4/GAR 
(Order as N90-25075/4/GAR, PC A 

Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 


(Germany, F.R.). Unternehmensbereich Raumfahrt. 
prone Be und Pruefung von Software bei Si- 


Luftfahrtsystemen cneny 4 
ment and Test of Software by Safety Citical 


1009, Op MBSE 

1989 MBB-FE-363/S/PUB-384 

Text in German. In Its Research and Development: 
Technical and Scientific Publications 1989 p 319-324. 
Presented at Fachseminar Sicherheitstechnik AM 
spiel des Schienenverkehrs: Entwicklung ins 
Naechste Jahrtausend, Brunswick, Fed. Republic of 
Germany, 18-19 Oct. 1988. 


A software validation and checkout me is 
presented. An aeroplane needs onboard itor 
systems for navigation, communication, ‘ation of 


The securty aspects are achieved by software require: 
ments hazard analysis, oe ed 

sis, detailed design hazard analysis, code level soft- 
ware analysis, software safety testing and software/ 
user interfaces analysis. 


105,703 

N90-25123/2/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 
e of NASPAC Dallas/Fort Worth 


Study. 
OTIFAAICT J. Richie, and A. Pomerantz. Jul 
0, are DOT/F: ‘AA/CT-TN90/26 


A simulation a conducted at the Technical Center 
using the N a System Performance 
Analysis Capability Laon AC) is described. The simu- 
lation was an attempt to reproduce 

MITRE Corporation which examined the effects of the 
Dallas/Fort Worth (D/FW) Metroplex Plan on NAS 
delays and throughput. The results closely approximat- 
ed the results found in the earlier simulation. 


105,707 
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105,704 


N90-25136/4/GAR PC A04/MF A01 
Federal Aviation Administration Technical Center, At- 


lantic City, NJ. 
— Aircraft Size on Cabin Floor Dynamic 
Firs Sopent. Oct. 1087, Dec. 198 

G. Wittlin, and L. Neri. Mar 90, Gp DOT/FAA/CT. 
88/15, LR-31426 
Contract D 


JTFA03-84-C-00004 


105,705 

N90-25150/5/GAR PC A03/MF A01 
lente Cy Nd Administration Technical Center, At- 
Taxiway Sign Effectiveness under Reduced Visibil- 


P. H. Jones. May 90, 23p DOT/FAA/CT-TN90/20 


An evaluation was conducted to determine whether 
any or all of the standard internally lighted taxiway 


oes Sanday C25 on be Nas hy 
tion taxiway runway on 

International Airport. Data were collected during peri- 
ods of actual reduced visibility. Over 200 observations 
Thomas taraneen aoa seetaten Gaetotties ache oh 

taxi stopping were 

tained through actual tests with a Boeing 727 aircraft. 
to tee Seeel angelic Getemabe hr tn sips coi 
distances for the signs under 
From the data collected, all 
sizes of signs tested provided adequate guidance to 
allow a pilot to recognize the sign message and take 
Sicbdhtn sted Uhareasded 


105,706 

N90-25964/9/GAR PC A08/MF A01 
Ohio State Univ., Columbus. 

Enroute Planning: The Design of Coopera- 


Final Report. 

P. J. Smith, C. Layton, and E. eer. Jul 90, 153p 
NAS 1.26:186797, NASA-CR-186797 

Contracts NCC2-615, RF PROJ. 767591/722399 


Design concepts and principles to guide in the building 
of cooperative oes pages bo age adpabeng. pee 
veloped and evaluated. In particular, the design of co- 
operative systems for enroute flight planning is being 
studied. Fa agen gen involves a three stage proc- 
eee ae ge gpa pe mong 
pene Sore a oo lacts, and studying 
be in collaboration with 
concepts 
ae identified thus far are principle 
locus. 


105,707 

N90-25965/6/GAR PC A07/MF A01 
Technische Univ. Brau ig (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 
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Storprozesse Auf den Datenstrecken des Mode-S- 
der Fiugsicherung (Disturbance Process- 

pay tin gg Links of the Mode-S Air Traffic Con- 

Ph.D. Thesis. 

F. Ziegler. 1989, 141p ETN-90-96960 

Text in German. 


The influence of system-inherent disturbances on the 
behavior of both data links used in the mode-S air traf- 
fic control system was investigated. The characteris- 
tics of the uplink and downlink signals and the cyclic 
error correction code are outlined. A hardware model 
was developed because the present system exists 
only in a few test stations. The different disturbances 
were analyzed for the downlink as well as for the uplink 
signals. The probabilities for the occurrence of the im- 
portant phenomena test error and signal breakdown 
were determined in the case of signal overlapping. 


105,708 
N90-26493/8/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Choosing a Pilot Subjective Workload Scale to Fit 
Aig oy Operational Requirements. 

ot . Chambers, and K. J. Kilmer. Oct 89, 26p IAR- 
89-21 


The assessment of pilot and aircrew workload is vital 
to the success of flight operations. It is also important 
in the design of cockpit instrumentation, display and 
control subsystems, and flight tests, whether it be civil- 
ian or military. Currently, there are three different types 
of subjective assessment scales available for pilot 
subjective workload evaluations: (1) the Modified 
Cooper-Harper Scale; (2) the NASA TLX Scale; and (3) 
the Subjective Workload Assessment Technique 
(SWAT). Engineering design information and human 
factors data concerning the advantages and disadvan- 
tages of each scale is provided. Also, recommenda- 
tions and constraints regarding the pilot’s use of these 
scales in design, test, and operations are provided. 


105,709 
N90-26494/6/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Biodynamic Simulations of an Aircraft Pilot/Pas- 
senger in Various Crash Environments. 

H. Lankarani, D. Ma, and G. Ermer. May 90, 26p 
NIAR-90-6 


A simple multiple-segment model of the human body is 
developed in order to examine its dynamic response 
under the action of external forcing conditions. The 
system is modeled as a collection of rigid elements 
interconnected by an array of kinematic joints con- 
straining the relative motion of the elements. These 
elements include upper combined with head and 
neck, lower legs, and thighs. Nonlinear rotational 
springs are incorporated at the joints accounting for 
the anatomical characteristics and limits. The con- 
structed model is used to simulate the post-crash be- 
havior of an aircraft pilot or passenger during surges 
such as frontal/side collisions and crashes in the verti- 
cal plane. A mathematical representation of the seat 
and interaction of the passenger with the seat cushion 
and back is developed. Restraints representing the 
seatbelts are also introduced in the model in a few dif- 
ferent configurations. The complete model is then sub- 
jected to various pulse accelerations or decelerations 
in different directions. To perform a dynamic analysis a 
3-D code is developed that generates and numerically 
solves the governing differential equations of motion in 
a systematic fashion. This feature of generality allows 
future additions to the present simple model or con- 
struction of more advanced models in a convenient 
way. This computerized model and the results of the 
simulations provide a base for predicting the motion 
behavior of the human body parts during crashes, un- 
derstanding the effects of various types of seats and 
seatbelts on passenger safety, and design of mecha- 
prise for crash protection and cockpit/cabin interior 
elements. 


105,710 

N90-26495/3/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Human Performance in Cockpit-Related Systems. 


R. M. Chambers, and M. Cihangirli. May 90, 18p 
NIAR-90-7 


A complex cognitive assessment battery of computer- 
ized cognitive performance tests was installed in the 
cockpit of a flight simulator, and cognitive performance 
capabilities of thirty volunteer subjects were measured 
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on nine cognitive tests. Research on the effects of 
cockpit-related conditions on cognitive performance 
indicated that performance capabilities were affected 
by the process of attending to and reading selected 
instruments in the cockpit. Aircraft noise of 90 dBA sig- 
nificantly increased jective mental workload with- 
out altering cognitive performance significantly. Al- 
t lh there were many individual differences among 
the thirty volunteer test subjects, mean nitive per- 
formance for the fifteen males was not signi tly dif- 
ferent from the mean cognitive performance of the fif- 
teen females. 


105,711 
N90-26496/1/GAR 
Wichita State Univ., KS. 
Human Factors: The Human Interface with Aircraft 
Interiors. 

R. Chambers, J. Fernandez, S. Nandigam, and V. 
Palaniswamy. Jun 90, 29p NIAR-90-1 


The pilot, crew, and passengers interface with the air- 
craft's interior, its ational performance, its protec- 
tive features and crash worthiness, its utilization during 
linear and angular accelerations and decelerations, 
and its management during crisis of a severe stress of 
impact and fire. Human factors considerations enter 
into the measurement and evaluation of crashworthi- 
ness performance, especially in the design criteria for 
seats, seat belts, shoulder harness, air bags, floors, 
and wall structures. Human factors considerations and 
design criteria also enter into the measurement and 
evaluation of performance, especially in crisis man- 
agement and control, and performance of flight crew 
and passengers during fire, e: , depressurization, 
and other e ncy situations. The human interface 
for protection in Gx accelerations and decelerations, 
and in Gy and Gz, have important design criteria for 
seats, back angle, shoulder straps and seat belts, dy- 
namic and static supports, for head, neck, and torso. 

jody size position for adults and for children re- 
quire special considerations within acceleration fields 
produced within varying transportation systems. Sub- 
jective judgments of ride quality, comfort, and well- 
being are important in the human use of restraints and 
other interior protective components. Similarily, physi- 
ological indices and specific body distortions during 
deceleration, impact and burn provide important 
design criteria. Human use of controls and displays 
during emergency preparations and escape add spe- 
cific ign criteria and requirements for aircraft interi- 
or development. 


PC A03/MF A01 


105,712 
N90-26694/1/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Measurement of the Effectiveness of the Airway 
Science Program to Meet Federal Aviation Admin- 
istration Work Force Needs. 

B. D. Bowen. May 90, 28p NIAR-90-5 


A potential means is proposed to enhance air traffic 
control safety through increased human performance 
capabilities of the nation’s Air Traffic Controller Work 
Force. The FAA initiated the Airway Science Program 
to facilitate the development of collegiate education 
programs as a means of meeting future FAA manpow- 
er needs, primarily in the area of air traffic control. The 
FAA realized that it must update the skill level of its 
work force to adapt to an increasingly technical and 
automated environment. Research data gathered 
through this study should allow the FAA to better un- 
derstand the potential of the Airway Science Program 
to enhance air traffic safety. This program allows the 
availability of a means of pre-hire training through a 
baccalaureate degree program which stresses techni- 
cal and managerial capabilities. This will provide an air 
traffic control work force with the increased human 
performance capabilities which are required to staff 
the increasingly difficult systems of the rapidly devel- 
oping National Airspace System. 


105,713 

N90-26806/1/GAR PC A03/MF A01 

Technische Univ., Brunswick (Germany, F.R.). Inst. 

fuer Verkehr, Eisenbahnwesen und Verkehrssicher- 

ung. 

Un von Mi isgestuetzten Fun- 

kortungssystemen Zur Sicherung des Rollver- 

kehrs (investigations of Ise-Assisted 
tion Systems for the Safety of Surface 


Radio Loca’ 
beg ier 4 

W. Detlefsen. Nov 89, 41p ETN-90-97324 
Text in German. 





4 radio location system for airport surface traffic, 
based on the mode S squitter is presented. The ad- 
dress-selective mode S allows positioning with identifi- 
cation as well as bidirectional data transmission be- 
tween ground station and aircraft. The expected accu- 
racy is between 10 and 20 m. Transponder and data 
link are standardized for the mode S. The location can 
be performed with a small number of sensors usii 
time of flight difference measurements. The basis o 
the location system is the J sy sent every second 
by the transponder. Tests with an experimental sensor 
in a strongly perturbed environment show that time of 
flight difference measurements and angle measure- 
ments can be performed using the amplitude mono- 
pulse technique. The requirements for the signal proc- 
essing are very high. 


105,714 
N90-27244/4/GAR PC A06/MF A01 
Analytics, Inc., Willow Grove, PA. 

= Ocular Recording System (CORS). 

Final Report. 

E. Rothenheber, J. Stokes, C. Lagrossa, W. Arnold, 
and A. O. Dick. Mar 90, 104p NAS 1.26:4281, TR- 
2107, NASA-CR-4281 

Contract NAS1-18473 


The overall goal was the development of a Cockpit 
Ocular Recording System (CORS). Four tasks were 
used: (1) the development of the ps eg (2) the ex- 
perimentation and improvement of the system; (3) 
demonstrations of the working system; and (4) system 
documentation. Overall, the proto’ represents a 
workable and flexibly designed CORS system. For the 
most part, the hardware use for the prototype system 
is off-the-shelf. All of the following software was devel- 
oped specifically: (1) setup software that the user 
specifies the cockpit configuration and identifies possi- 
ble areas in which the pilot will look; (2) sensing soft- 
ware which integrates the 60 Hz data from the oculo- 
meter and heat orientation sensing unit; (3) processing 
software which applies a spatiotemporal filter to the 
lookpoint data to determine fixation/dwell positions; 
(4) data recordi it routines; and (5) playback 
software which allows the user to retrieve and analyze 
the data. Several experiments were performed to 
verify the system accuracy and quantify system defi- 
ciencies. These tests resulted in recommendations for 
any future system that might be constructed. 


105,715 
N90-27637/9/GAR 
(Order as N90-27617/1/GAR, PC ener ++ 


Swissair, Zurich (Switzerland). 

— Studies on the Compressibility of Aircraft 
ata. 

M. E. Siegrist. Jan 90, 20p 

y+ at Aircraft Integrated Monitoring Systems p 411- 


Swissair conducted a series of feasibility studies on 
the possible introduction of data compression tech- 
niques. The findings and recommendations are pre- 
sented. With the increasing amount of aircraft flight 
data available for aoe supersystem aircraft/ 
human, recording data u! the minimal use of the 
storage capacity provided becomes necessary. The 
limited data storage capacity of the aircraft data acqui- 
sition system tapes motivated the investigation on data 
compression methods. 


105,716 
N90-27638/7/GAR 
(Order as N90-27617/1/GAR, PC eer v4 


Helitune Ltd., Malvern (England). 

Reconfigurable Integrated System Architecture 
for Future Monitoring Systems. 

W. A. Clearwaters. Jan 90, 21p 

- = Aircraft Integrated Monitoring Systems p 435- 


Next generation monitoring systems will require capa- 
bilities not found in current systems. The ARIA (Ad- 
vanced Reconfigurable Integrated Architecture) pro- 
gram is developed to capitalize advances in computer 
technology in the areas of object oriented program- 
ming systems, very large scale integration and data- 
base and CASE systems. ARIA employs the power in- 
herent in the object paradigm to address the problems 
of integration and reconfiguration in future monitoring 
systems. ARIA also encompasses a hardware element 
to develop a modular, distributed hardware set and a 
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software toolbox for the reliable implementation and 
maintenance of these new systems. 


105,717 
N90-27669/2/GAR PC A04/MF A01 
Stark Draper Lab., Inc., Cambridge, MA. 


Real-Time 

S. E. Kolitz, M. Terrab. Jun 90, 69p NAS 
1.26:177558, A-90198, NASA-CR-177558 
Contract NAS2-12419 


One of the most important functions of any air traffic 
management system is the assignment of ground- 


C) postponed 
reduce the likethood and extent of airborne delays. An 
analysis is presented for the fundamental case in 
which flights from many destinations must be sched- 
uled for arrival at a single led airport; the formu- 
lation is also useful in luling the landing of air- 
borne flights within the extended terminal area. A set 
of approaches is described for addressing a determi- 
nistic and a probabilistic version of this problem. For 
the deterministic case, where airport capacities = 


the dela fu = poy fe 
ly cost function, an fast 
ar ng algorithm was developed. For the probabi- 
be pn using an estimated probability distribution 
of airport capacities, a mode! was developed with an 
associated low-order polynomial-time heuristic algo- 
rithm with useful properties. 


N00-27671/8/GAR PC A10/MF A02 
Federal “are Administration Technical Center, At- 
lantic rer day Me 


S Operational Test and Evaluation/Iintegra- 
tion T Test Plan. 
E. Mancus. Aug 90, 223p DOT/FAA/CT-TN89/51 


The Mode Select Beacon System oo S) Operation- 
al and Integration tests that will be conducted at the 
Federal Aviation Administration (FAA) Technical 
Center are presented. These tests will be executed fol- 
lowing the performance test baseline data collection 
effort. Each Mode S terminal and en route test configu- 
ration is addressed in conjunction with the associated 
interfaces which will be required to perform the — 
in as near an operational environment as 

National Airspace System sy requirements. ~~ 
test objectives can be traced to those designated in 
the Mode S Master Test Plan. In addition to providing 
requirements traceability, this plan contains a descrip- 
tion of the tests which will be executed, associated 
success criteria, roles and responsibilities of test per- 
sonnel, and the overall flow of activities required for a 
successful test program. 


105,719 
N90-27672/6/GAR PC A03/MF A01 
Federal — Administration Technical Center, At- 


tic NJ. ‘ . 
Capacity, WAS Operational Tes ind Eval on te 
esta valua in- 
be ay ve eer 
A. Mackuse, and R. F. Havel. Aug 90, 45p DOT/ 
FACT oaye 


The overall Spoon GAS and approach for the National 
Airspace System (NAS) Operational Test and Evalua- 
tion (OT pe E)/ eee Test of the Flight Service 
Automation System (FSAS) Model 1 Full Capacity 
(M1FC) are presented. The M1FC oe consists of 
three subsystems: (1) the Aviation Processor 
(AWP); yt?) the Flight Service Data Processing System 
an Al and (3) the Automated Flight Service Station 
fone fees. requirements from the NAS 
NAS-SS-1000), which will provide the 

bests fort ~s of and E/Integration testing of this par- 
item, are discussed. This test plan ad- 

pear C only, and does not address FSAS end- 
State interface ments. The only interfaces to be 
tested are the Weather Message Switching Center 
(WMSC) and the National Airspace Data Interchange 
Network 1A (NADIN 1A), as outlined in the Master Test 
Plan (MTP). The M1FC is not designed to satisfy the 

Area er Control x (Al 
ing Center placement 
| Airspace Data Interchai 2 


Weather ieee 
(WMSCR), 
(NADIN , Traffic Management Processor (TMP), or 


These end-state interfac interface ogee are included in 


Sone implemented as separate enhancement to 


105,720 
N90-27677/5/GAR 
(Order as N90-27676/7/GAR, PC aka +4 


Technische Univ. Berlin (Germany, F.R.). 
Air Traffic Management in Europe: Structure, 


R 
(Order as N90-27676/7/GAR, PC yy 


) 
Lufthansa A.G., Hamburg (Germany, — 
Airline Requirements for a Future Air Traffic Man- 
agement 


J. Devt Dec 89, 1 
In Dir, integrated Air Traffic Management 18 p. 


Airline requirements for an Air Traffic Measurement 
(ATM) — are Soo mane To meet the challenges 
of the future the efficiency and the capacity of the Air 
Traffic Control (arc) system must be increased. New 
technologies, a higher degree of automation in ATC 
equipment and an edeeuals number of highly qualified 
and motivated staff are required. An efficient and cost 
effective system capable of coping with future de- 
mands is needed. The ultimate objective must be the 
He go vetaant of a common European air traffic con- 

eo with full authority from its member 
states for the planning, implementation and operation 
of the new ATM system. 


105,722 
N90-27679/1/GAR 
(Order as N90-27676/7/GAR, PC —_ 


) 
Bundesanstalt fuer Flugsicherung, Frankfurt am Main 
(Germany, F.R.). 
R and D Sante of the Future Operational Con- 
cept of the BFS. 


K. Platz. Dec 89, bes 
In Dir, Integrated Air Traffic Management 18 p. 


A new operational concept for Air Traffic Control (ATC) 
system is described. The ATC lem of the future 
Gomand. Colne enpests of tre capadly, the Colpo 
the capacity, 

nents of the for the there oyelion 
oe Raed oe evade yt etre 1 ee 
lor ion tenia major areas 
research work are given. SS ee cee 
tional field, air traffic management service, air tra’ 
flow management, and monitoring are underlined. A 
concept for the replacement of the printed control 
strips is evaluated. 


105,723 
N90-27683/3/GAR 
(Order as N90-27676/7/GAR, PC A15/MF 


A02) 
Deutsche Forschungsanstait fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, ~y 9 
Four-Dimensional Planner: A Ground Based — 
— System for Time Accurate Approach Guid- 
D Di Dippe. Dec 89, 24p 
In Its Integrated Air Traffic Management 24 p. 


The (four dimensional) 4D-Planner is a ground based 
a system, destined to assist the Air Traffic Con- 
trol (A ss controller in the time accurate approach 
equipped aircraft in a future time 

sed air “trate environment. The necessary data 


105,727 
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pee pian npn tee pe 
curate profiles are explained. The role of the human 
controller is discussed. The best iar oh te 


N90-27684/1/GAR 
(Order as N90-27676/7/GAR, PC wer 


) 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt 
pa emmy , F.R.). ‘ m 
for the ATC 
Germany). 


PAS 
Contre at Frankfurt (red. Repub 
In Its Integrated Air Traffic Management 22 p. Original 
Contains ! i 4 


i 


requirements 

to implement an human interface be- 
qenen COMPAS ane tn ehrbelliveaeiueantan: 
essary. 


105,725 
N90-27685/8/GAR 
(Order as N90-27676/7/GAR, PC A15/MF 


A02) 
Technische Univ. a (Germany, F.R.). inst. 
for ne en 


P. Form. Dec 89, ve 
In Dir, Int ited Air Traffic Management 21 p. Original 
Contains Illustrations. 


Safety net functions, which discover potentially dan- 


the design of these systems with respect to false alarm 
rates and induction of problem situa’ 


105,726 
N90-27686/6/GAR 
(Order as N90-27676/7/GAR, PC —- 


) 
Deutsche a ny Fo ne Luft- und Raumfahrt 
e.V., Brunswick (Germany, F. 

Towards a Nand Integrated Airport 
Surface Traffic Management. 
U. Voelckers. Dec 89, 19p 
In Its Integrated Air Traffic Management 19 p. 


A concept of modular design for a ground con- 

system is set up. The air traffic control system is in 
need of improved airport surface traffic control system. 
Any new system must be an integral part of the overall 
future air traffic system. All aspects of 


ities management 
oiow safe and efficient ones operations of aircraft. A 
new operati concept under development is pre- 
sented. It necessitates new solutions in hardware or 
software functions and a new design of the ground 
controller's working environment. 


105,727 
N90-27687/4/GAR 
(Order as N90-27676/7/GAR, PC —_ 


crocenennneted é a Luft- und Raumfahrt 
e.V., Brunswick cr age er s% 
Ground Movement ental, Shady Towers 


R. Beyer. Dec 89, 30p bf 
In Its eer: Air Traffic Management 30 p. Original 
Contains Illustrations. 


The Air Traffic Management and Operations Simulator 
(ATMOS) complemented by a Ground Movement Sim- 
ulator (GMS) for taxii om and vehicles is pre- 
oe In preparation development experimen- 
tal studies were made to ye crucial topics like a 
workstation based concept, communication, 
voice recognition, visualization of taxiing aircraft peng a 
movement planning system. results 
sented support the specification of the planned G S. 
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105,728 
N90-27688/2/GAR 
(Order as N90-27676/7/GAR, PC — 


A02) 
Deutsche ce oy me ay J fuer Luft- und Raumfahrt 
e.V., Brunswick (Germany, F.R.). 
Aspects of Data Link Applications for ATC Pur- 


W. Gerling. Dec 89, 29p 
In Its Integrated Air Traffic Management 29 p. 


Significant changes in Air Traffic Control (ATC) sys- 
tems and procedures are required for the near future in 
order to guarantee safety and regularity of air traffic 
operations. The application of computer based plan- 
ning and advisory systems for strategical and tactical 
control together with a higher degree of automation 
are also required. Aircraft equipment and ilities 
must be adequately adapted. In this future ATC envi- 
ronment the existence of digital data link capacity be- 
tween ground and air will be a —— for an effi- 
cient use of ATC planning and flight management sys- 
tems and for automated functions. Potential de data link 

ications are described in the context of the essen- 
ial elements of a future ATC conception. 


105,729 
N90-27689/0/GAR 

(Order as N90-27676/7/GAR, PC har --4 
Deutsche ogee AG., — Sen ».FR.). 
Application of a Company Data Lin at Lutthansa 
German Airlines. 
B. ag ree Dec 89, 2: 
In Dir, Integrated Air Traffic | Tanagarnent 22 p. 


Effective air traffic 2 ete is highly dependent 
upon the information flow between all participants. The 
introduction of Datalink which connects ground based 
and airborne electronic data processing (EDP) is de- 
scribed. The main kinds of transmitted data are airline 
administrative communication, airline operational con- 
trol and air traffic services related. The motivation for 
Lufthansa to install a Datalink system is justified. Pos- 
sible improvements and extensions for Datalink are 
considered. 


105,730 
N90-27690/8/GAR 
(Order as N90-27676/7/GAR, PC Sar 4 4 


) 
= in Organization for the Safety of Air Naviga- 
‘ooees a 
and Programme. 
Bt Kietetion Dec 89, 23p 
In Dir, Integrated Air Traffic Management 23 p. 


Future developments of the Air Traffic Ma _ 
(ATM) system are investigated. The cone 

tions produced during the studies of AT' require. 
ments are summarized. The need for the integration of 
automated systems on the ground and in the air is jus- 
tified. The program PHARE was set up to draw togeth- 
er and coordinate ongoing and planned research ac- 
tivities in the field of air traffic control, avionics and 
human factors. PHARE objectives, multidisiplinary ac- 
tivities and obtained results are summarized. 


105,731 
N90-28463/9/GAR PC A03/MF A01 
Wichita State Univ., KS. 

Evaluation of Existing Aircraft Operator Data 


Final Report. 

J. Hutchinson, F. H. Macheers, and B. K. Smith. Aug 
90, 48p DOT/FAA/CT-90/18 

Contract DTFA03-89-C-00057 


Existing sources of aircraft operator information were 
researched. The research determined the availability 
of aircraft operator information, assessed the factors 
involved in its acquisition, and evaluated the feasibility 
of using these data in an International Aircraft Opera- 
tors Information System for the FAA. This evaluation 
was completed as part of the first phase of a two 
phase program to develop an operational aircraft oper- 
ator information system. system will include an op- 
erator data base and will use existing data from com- 
mercial data suppliers. Results of the search for avail- 
able aircraft operator data from data suppliers, manu- 
facturers, and other organizations indicate there are a 
number of data suppliers capable of providing more 
ny and better scope than those now available to the 
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105,732 
PB89-916916/GAR PC A18/MF A03 
National Transportation Safety Board, Washington, 


DC. Bureau of Accident Investigation. 
Aircraft Accident Reports - Brief Format U.S. Civil 
and Foreign Aviation Issue Number 9 of 1988 Acci- 


18 Dec 89, 423p NTSB/AAB-89/16 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviation operations during Calendar Year 1988. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in the publication represent a random 
selection. The publication is issued eee a normal- 
ly eighteen times each year. The Brief Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 


105,733 


PB91-108415/GAR PC A04/MF A04 
Transportation Research Board, Washington, DC. 
Public-Sector Aviation Issues, 1988-1989 Graduate 
Research Awards Papers. 

1990, 66p TRB/TRR-1257, ISBN-0-309-05012-X 

See also PB90-191206. Library of Congress catalog 
card no. 90-41736. 


Contents: 

Land use controls and policy for airport 
development; 

General aviation safety: 

Where can safety improvements be made; 

Cockpit-crew crisis decision making; 

Robust tracking and control strategies for 
automatic landing systems; 

Empirical analysis of runway occupancy with 
applications to exit taxiway location and 
automated exit guidance. 


105,734 


TIB/A90-81995/GAR PC E07 

Giessen Univ. (Germany, F.R.). Fachbereich 2 - Wirts- 

chaftswissenschaften. 

Theoretische Grundlagen und Anwendung von 

Planungssystemen in Luftverkehrsunternehmen - 
auf am a der Deuts- 

chen Lufthansa AG. (Theoretical principles and ap- 

plication of planning systems in airlines - demon- 

= by the example of Deutsche Lufthansa 

Diss. (Dr.rer.pol). 

C. Volkmann. 30 May 89, 355p 

In German. 


The aim of this project was to analyze potential struc- 
tures and configurations of planning systems and their 
concrete application to the airline sector on the basis 
of sound theoretical principles. The primary object of 
study was Deutsche Lufthansa AG. The airline was 
characterized on the basis of the systems theory ap- 
proach. A number of specific economic, political, legal, 
sociocultural, technological and ecological develop- 
ment components in its environment were of interest. 
Within the framework of the economic environment, 
general and sadly esa: early warning indicators which 
should sig eed for change in good time to an 
airline wee o identified, Due to the serious current de- 
velopments, arguments for and against deregulation of 
air traffic and their economic reasoning were examined 
within the framework of the political and legal environ- 
ment. Particular attention was paid to the arguments of 
external effects, natural monopoles and ruinous com- 
petition as reasons for failure on the market. With 

to sociocultural developments, the change of 
values in the population was of predominant interest. 
os effects of this change in values = the demand for 

traffic services could be clearly roy: (orig./ 

AKF). (TIB: DR 9665.) (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081995.) 


105,735 


TIB/B90-81980/GAR PC E15 
Deutsche Gesellschaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 


Mensch und Technik im System Luftverkehr des 
Jahres 2000 und danach - der Weg dorthin. (Man 
and machines in the = ae system of the year 
2000 and thereafter - the way there). 

ee. 249p Rept nos. DGLA-29-04, ISBN 3-922010- 


- Gustin: DGLR symposium: Man and machines in 
Sons tun Uneiebauert aa e and thereafter - 
the way there, Berlin (Germany, F.R.), 13-14 Jun 1989. 


The volume contains the presentations from the sym- 
coon on ‘Man and machines in the air traffic system 
2000 and thereafter’. The symposium was 
into three subject areas: 1. Air traffic today - the 
patos situation and analysis of the problems. 2. The 
development and growth of air traffic. 3. The way to 
the year 2000 and thereafter. (HM). (Copyright (c) 
1990 by FIZ. Citation no. 90:081980.) 


Global Navigation Systems 


105,736 

N90-27692/4/GAR PC A12/MF A02 
Norwegian Defence Research Establishment, Kjeller. 
Report from GPS Manpack Tests in Spitsbergen 
Area (Norway). 

oat and O. Kandola. 20 Mar 90, 257p FFI-90/ 


The results from test of a global positioning system 
(GPS) MANPACK receiver at high latitudes are pre- 
sented. The receiver was first located on a stationary 
reference position and therafter placed aboard a coast 
guard vessel. Testing was conducted up to about 80 
degrees north. Indications are that ionospheric activi- 
ties may cause reduction of the C/N ratio and possibly 
switching between the L1/L2 frequencies. The vari- 
ations in the ionospheric corrections were larger at the 
high latitude than at 60 degrees north. Plots of the ion- 
ospheric correction shows frequent noise spikes which 
may be attributed to this particular receiver. Negative 
values are also registered. The test indicates that the 
receiver navigation performance as reduced by iono- 
spheric activities. 


Marine & Waterway Transportation 


105,737 

PB90-916407/GAR Standing Order 
National Transportation Safety Board, Washington, 
DC. Bureau of Accident Investigation. 

Marine Accident Report - Engineroom Fire Aboard 
the U.S. Tankship CHARLESTON in the Atlantic 
Ocean about 35 Miles off the South Carolina Coast, 
March 7, 1989. 

10 Oct 90, 46p NTSB/MAR/90/06 

Paper copy available on Standing Order, it ac- 
count required (minimum deposit $100 Ni Ameri- 
can Continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The report explains the engineroom fire aboard the 
U.S. tankship CHARLESTON in the Atlantic Ocean on 
March 7, 1989. The safety issues discussed in the 
report are fixed fire protection systems in the enginer- 
ooms of steam-propelied tankships, crew response to 
engineroom emergencies, and crew operation of the 
emergency diesel generator. Safety Recommenda- 
tions addressing these issues were made to the U.S. 
Coast Guard and the Apex Marine Corporation. 


105,738 
PB91-110957/GAR PC A03/MF A03 
Statens Provningsanstalt, Boras (Sweden). 


Twistiocks. 
Technical rept. 
L. Andersson. 
91-7848-204-6 
The investigation shows that there are great problems 
especially in the ports during loading and of 
containers. The problems are to a large extent due to 
the fact that securing re ay is of several different 
types. The largest problem is the twistlocks, where a 


a number of different varieties are used. A s' 
tion of these twistlocks is of great importance to 


1990, 30p SP-RAPP-1989:53, ISBN- 
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Pipeline Transportation 


105,739 
N90-27447/3/GAR 
(Order as N90-27438/2/GAR, PC weal 


Munitions Systems Div. (AFSC), Eglin AFB, FL. 
alarms GPS to Conventional Weap- 


3M M. Mcelroy, and L. R. Cerrato. cMay 90, 13p 
In AGARD, Tactical Applications of Space Systems 13 
p. 


The potential role of Global Positioning System (GPS) 
in future conventional bain al ications are dis- 
cussed. Short range weapons from accu- 
rate GPS initialization, while medium and long range 

bem ag tinge could jee pe meh GPS ed navi- 
gation systems. problem conn 
pve to improve the capabilities -, GPS will 

Several important integration issues will 

poy be highlighted. 


105,740 
PB91-111575/GAR PC A03/MF A03 
Argonne National Lab., IL. Energy and Environmental 


Systems Div. 

Documentation of Successful Reclamation of a 
bev we vdhty mar Right-of-Way in a Gulf Coast Barrier 
= ‘cosystem. Topical Report April 1980-April 


pe en and J. F. George. Jun 87, 25p GRI- 
Contract GRI-5082-254-0690 
Sponsored by Gas Research Inst., Chicago, IL. 


The study evaluates the revegetation of a 30-m-wide 
gas pipeline right-of-way (ROW) across Padre Island, 
exas, 5 Gem Conan bertlor tend Th The ROW study site 
includes about three-fourths of the width of the island 
- is within the Padre Island National 
it-of-way construction activities were completed i in 
e 9 and included breaching of the foredunes, grad- 
ing, trenching, pipeline installation, and leveling -- 
which effectively removed all existing vegetation from 
the ROW. Following construction, the foredunes were 
rebuilt, fertilized, and sprigged with bitter panicum 
(Panicum amarum), a native dune grass. The remain- 
der of the ROW inland from the foredunes was allowed 
to pete pn naturally. At four study plots, vegetative 
er by species was measured on ‘ed permanent 
cawedle on the ROW and in the — undisturbed 
vegetation in 1980, 1981, and 1 


Railroad Transportation 


105,741 
N90-25104/2/GAR 
(Order as N90-25075/4/GAR, PC —— 


) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
Somnasy. F.R.). Unternehmensbereich Raumfahrt. 
—— eee In of the Magnetic 


H. Alscher. 1989, , 6p 

In Its Research and Development: Technical and Sci- 

entific Publications 1989 p 325-330. Presented at the 

11TH International Conference on Magnetically Levi- 

pe ee and Linear Drives, Yokohama, Japan, 8 
ui 


Dominant sources of aero-acoustic noise are identified 
on the surface of the magnetic train Soomeeid 06 by 
microphone — measurements, in order to minimize 
the ic drag and the noise. Wind tunnel tests 
were carried out an. } snes meeson gem Do.saae @ 
the train and led to reshaping. For the measure- 


monte, a.Reses on eiieehamananans ot Spine 
phones with characteristic. The 


ous signals received are recorded in parallel or later 


See algo 91-104596. 


The report is divided into the following sections: Intro- 
duction and background; Current state of lev tech- 
nology; winger ne apn rng are easibility 
of a te aay Preliminary analysis of the eco- 
nomic feasibility of maglev systems; Measures to 
mote U.S. leadership in maglev development. 
Report Supplement presents a more detailed exposi- 
tion of these issues. 


743 
PB91-104596/GAR PC A07/MF A07 
Federal Railroad Administration, a. DC. 
America; New 


of the Potential fo for 
Levitation Transportation Systems in the 
States. Report Supplement. 
Jun 90, 143p 
See also PB91-104588. 


peed pe sr yh oe yes pant So nant 
peo ry tem 2 adie pe fhe technological, economic 
see A canes otton in advancing a U.S. maglev 


syst Ag lossary of terms and a bi y are in- 
luded at the Senta of this Supplement. 

105,744 

TIB/B90-81913/GAR 


Bundesministerium fuer Forschung und nedmeniin 
Bonn (Germany, F.R.). 


(lbanunenion: tiepaemion projent.T 2/K 
Abechhiaberen Comparison de syrtames 


eration. Pt. 2/A. Rapport final final, Mothede zur Bes- 
parang, egies nese Methode de determi- 

nation pera cher ne ee no (Comparison of 
high velocity systems on project. 
OU RIA. Pinel topurt. A tasted te evaluate eparat 
ing costs). 

1990, 91p 

In German, French. 


In this German-French cooperation project a compari- 

son between the high speed Intercity Express ICE), 
the hig naglow rapid anstsystom franeanid i srawn, 
the maglev rapid transit agpete cco is drawn 
Investment costs for einocedine sel | network 
and operating costs, te Gaan for tes coeediionel tian: 
agement, maintenance and capital cost are compared. 
For this a method has been worked out for the calcula- 
tion of operatin cost ratios and a model has been de- 
veloped for ing operating rammes and for the 
evaluation of operating costs. faye (Copyright (c) 
1990 by FIZ. Citation no. 90:081913. 


Road Transportation 


105,745 
MIC-90-03003/GAR PC E07/MF E01 
— Univ. (Quebec). Centre de Recherche sur les 


Tite paper neie ith tro euneahastens al eur sod 
peng that is the estimation of the relative importance 

nificance of the factors explaining the number of 
po oe pe okie tie 
basis. The study uses a data base consisting of the 


105,749 


the regression component) 
Statistical results are then applied 
to a model of insurance rating in the presence of mora 


105,746 
N90-27656/9/GAR PC A03/MF A01 
Hampton, VA. Langley Research Center. 


Method for the Reduction of Aerodynamic Drag of 
wy ‘ehicies. 


N. Pamadi, L. W. Taylor, and T. O. Leary. Jan 90, 
SP NAS 15:102589, NASA-TM-102589 


A is for the reduction of the aerody- 
namic drag of bodies, for application 
to road vehicles. Thi: i consists of 


PB91-101832/GAR PC A03/MF A03 
are Univ., Ann Arbor. Transportation Research 
inst. 


Prediction of Brake Temperatures on Urban Bus 


ing tool to aid in i iting where problems 

may exist in routes and that contribute dis- 
i ro eae Arey od cage cicramese gy oa 
per ead oar the tests, measurements, and 

+ pra entree weina agar fmpmias enn 

nae dmachantoat popette set (b) predict brake tem- 
perature variations for a t urban bus. In a practi- 


cal sense, the main of the report may well 
be the presentation of methods for obtartng tre are- 
metric data needed to brake temperature. With 
regard to bus operations, the 
ployed by the driver was found to 
ancl brake temperature and thereby i 
brake wear to a greater extent than expected from 
considerations of braking effort alone. 


it 


a major factor 


105,748 


1 
by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


The purpose of the project was to provide cost data 
and information for use in determini the total cost to 


105,749 
PB91-106021/GAR 
Rhomicron, Inc., Fairfax Station, VA. 


January 15,1991 379 
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TRANSPORTATION 


Road Transportation 
Automobile impacts _ Small Signs. 
by rept. Jul 86-Dec 8 

R. P. . May 90, 1o8p a cepa one 
Contract D 16 1-86-Z-0004 

Federal Highwa Administration, 

Lean, VA. of Safety and Traffic Operations 

Research and Development. 


The report examines the physics of low-speed and 
geste impacts of an automobile with a small a +4 
The vehicle parameters that are important in 
impact and post-impact or runout po onl ewe are defined. 
pee signs are classified as either breakaway or ride- 

down depending on their mode of failure. The empha- 
sis of the report is on small signs with a ridedown type 
of failure mode. Two models for this type of behavior 
are defined. The low-speed model addresses both the 
inertial effects based on the sign and post weight and 
formed in post 
high- model is more com- 
ed in a BASIC computer program 
icle/Sign Impact Model ‘VSIM). The re- 
silts Of fe two models are used to deune tre npor. 
tant vehicle characteristics for impact conditions. 
Based on this information, the requirements for a reus- 
able ie we vehicle (bogie) for use at the Federal 
Outdoor Impact Laboratory (FOIL) are defined. 


105,750 
PBS1-106047/GAR PC A05/MF A05 
— Corp., Washington, DC. Engineering Systems 


Final rept. Jul 87-Jun 88. 

J. A. Hinch, A. G. Hansen, M. W. Hargrave, and D. 
R. Stout. Feb 89, 81p FHWA/RD-89/157 

Contract DTFH61-86-Z-00047 


sored Federal Highway Administration, 
Lean, VA. of Safety and Traffic Operations 
Research and Development. 


The report describes the results of recent research 
conducted by the Federal Highway Administration 
(FHWA) on occupant injury due to single vehicle side 
impacts into roadside objects. Injuries and fatalities 
due to side impacts on our nation’s highways are dis- 
cussed, followed by a review of historic testing con- 
ducted by FHWA. Results from current research are 
then presented and conclusions stated. Recommen- 
dations are provided with regard to the strengthening 
and/or provision for energy absorption for vehicle 
sides, and with regard to test and evaluation criteria for 
future side impact research. 


Pest P86 1060627 2/GAR PC A10/MF A10 
indiana Dept. of Highways, West Lafayette. Div. of Re- 


pm 
Pilot pos Mand of a Portable High Speed Weigh-in- 


Motion Syst 

Final rept. pt May 86-Aug 88. 

J. J. Lew, G. D. Hooker, and K. J. Kercher. Aug 88, 
203p RD-88/1, FHWA/IN/RD-89/1 

Contract HRP-2378(025) 

Sponsored by Federal Highway Administration, Indian- 
apolis, IN. Indiana Div. 


Tho soph dinationp fio shliidieen, aompe-ene Ord 
ings of the pilot 
In-Motion System. ponen 

ble WIM equipment consists of a Weighpad, a Weigh- 
man, a Retriever and a set of traffic loops. The system 
was installed in the vicinity of truck weigh stations 
along interstate highways. Field calibration of the 
system was accomplished at these weigh stations with 
the cooperation of the Weighmasters. Static weights 
vs. WIM weights for total and various axle weights 
were . The percent of overweight vehicles 
for open versus closed weigh stations was compared 
to evaluate the effectiveness of the permanent WIM 
sites. The WIM system was found to be accurate to 
within 20% of static gross weight, 90% of the time. 
Individual axle weight accuracy ranged from 30% for 
ec and trailer axles to 40% of steering axles, 90% of 

ime. 


105,752 
PBS1-108399/GAR PC A06/MF A06 
——— Age jn , Washington, DC. 


Nu ee Kast Kassabian, A. G. Tobias, L. Crayton, 

Solomon, and N. eee 1990, 124p TRB/TRR- 
1258, ISBN-0-309-05007- 

See also PB90-172891. Destls of Congress catalog 
card no. 90-38193. 


380 VOL. 91, No. 2 


Contents: 
na Oe on breakaway barricades--Wind and crash 


Evaluation of small-sign systems from existing 
crash test da 


ta; 
Crash test of modified Texas C202 bridge rail; 
Performance Level 2 bridge railings; 
gory Pleasing concrete beam-and-post 


wyoming —— ee bridge rail and box-beam 
rail transition; 
Rollover caused by concrete safety-shaped 
barrier; 


Development of an IBC MK-7 barrier capable of 
restraining and redirecting an 80,000-Ib tractor 
van-trailer; 

Performance ‘evaluation of a movable concrete 


Temporary pare medians for two-lane, two-way 
operation. 


105,753 

PB91-108407/GAR PC A09/MF A09 
Transportation Research Board, Washington, DC. 
=_—s Management, and Economic Analysis, 


N. C. Kassabian, A. G. Tobias, L. Crayton, and N. 
pew 1990, ‘191p TRB/TRR-1262, ISBN-0309- 
Library of Congress catalog card no. 90-6643. 


be con Cea Update hina Analysis of Hi ighwey 
planning topics. ten fe Analysis of Highway 
Cost Allocation; Depreciation of Motor Vehicles in New 
Zealand; Relations Between i as ney re and Pro- 
duction; Roadway Vehicle Delay at Rail-High- 
way Grade Crossings; Quick ‘coach to Estimate 
Law Enforcement Cost on Urban Roads; Evaluation : 
Truck Impacts on Pavement Maintenance 
Measuring Economic Development Benefits for High 
way Decision Making in Wisconsin; Utilities Study for 
the Alabama Highway ent; Review of the 
HDM-IIi User Cost Model for Suitability to Canadian 
Heavy Vehicles; Cost-Effectiveness for Circulation- 
Distribution Systems; Computer Tran: ition 
Models for Land Use Ay and Master Planning 
in Motgomery inty, Maryland; Dual Equilibrium 
Model of Urban Commercial Activity and Travel; Eval- 
uation of RAMS-DO1 as a Tool for Project 

ming; Combined Road Plan Start-Up Procedures and 


Operating Experience; Environment_ for 
puns yo The U' with Con- 
Ei i mr _ ae one Sched- 
ngineering nt 
ule, and Monitor awe yee Highway ee 
Improvement ay eoneree | Computers Project 
Management in Transportation Consulting; Approach 
to nang Ranking and Optimization Techniques in 
Highway Pr oject Selection; U.S. Highway Capital Pro- 
rr aes of Dynamics and enovelionn Can the 
Sai Involvement Process Be an Asset to 
Project Execution in Major Roadway Developments. A 
Case Study of a Delaware Experience. 


105,754 
PB91-108423/GAR PC A05/MF A05 
a Research Board, Washi 1900. DC. 


Information 
N. C. Kassabian, A. G. T , L. Caryton, 
Solomon, and N. Solomon. 1990, 77p TRa/ TRR- 
1261, ISBN-0-309-05015-4 
Library of Congress catalog card no. 90-13240. 


Contents: 

Potential for geographic information systems in 
transportation planning and highway 
infrastructure management; 

Using geographic information system technology 
to enhance the pavement management 


process; 

Pavement management applications of GIS: 

A case study; 

Automated conversion of milepoint data to 
intersection/link network structure: 

An application of GIS in transportation; 

Use of geographic information systems in 

nee ing hazardous materials shipments; 

Hydrolog geographic information system; 

Evaluation of GIS workstation performance within 
a distributed network environment; 

Emergent roles for optical media in transport 


engineering. 
105,755 
PBS1-108449/GAR PC A03/MF A03 





pianignn Univ., Ann Arbor. Transportation Research 
inst. 


Time to Change Lanes: A Literature Review. 
Technical rept. (interim). 
P. Fini , and P. Green. Sep 90, 24p IVHS-TR- 
90-13, UMTRI-90-34 
nsored by General Motors Corp., Detroit, MI., Ford 

lotor Co., Dearborn, MI., Motorola, Inc., Schaumburg, 
IL., and National Highway Traffic Safety Administra- 
tion, Washington, DC. 


The report reviews five articles concerning driver lane- 
changing behavior. Four of them report driver visual 
scanning — while changing lanes, emphasizing 
the use of mirrors. It appears that driver eye —— 
have a mean and standard deviation of about 0 gh vn 
onds and are distributed log normally. yee lly, when 
change | lanes, drivers make about 2.5 hea 

ments which take about 1 to 1.5 seconds each. When 
glances to the road ahead are included, the mean 
visual search time for preparing a lane change is as 
much as 3.7 seconds without traffic and as much as 
6.1 seconds with traffic (depending on the condition). 
Standard deviations of those estimates are about 0.3 
seconds. Allowing for 2 standard deviations, this sug- 
gests that 6.6 seconds should be allowed for the visual 
search associated with a single vehicle lane change 
and about 1.5 seconds to execute the change. These 
estimates should be applied with some caution since 
the data are primarily for moderately experienced driv- 
ers (who take less time than novice and elderly driv- 
ers). Further, while traffic volume is not specified, it is 
believed that the traffic counts were less than those 
found on contemporary highways. 


105,756 
PB91-108456/GAR PC A03/MF A03 
Michigan Univ., Ann Arbor. Transportation Research 


inst. 

Interfacing the Nintendo Power Glove to a Mac- 

intosh Computer. 

Technical rept. (interim). 

M. Williams, and P. Green. Sep 90, 21p IVHS-TR-90- 

14, UMTRI-90-36 

Senet by General Motors Corp., Detroit, MI., Ford 
jotor Co., Dearborn, MI., Motorola, Inc., Schaumburg, 

IL., and National Highway Traffic Safety Administra- 

tion, Washington, DC. 


The article describes the software and hardware nec- 
essary to interface a Nintendo Power Glove to a Mac- 
intosh computer. Located on top of the hand are two 
speakers whose output is received by an array of three 
microphones. Right hand location (to the nearest 1/4 
inch) and orientation are determined by three dimen- 
sional triangulation of the sound signals. In addition, 
independent information on the state of all fingers on 
that hand except the little finger (flexed or extended) is 
provided. The glove is normally used as the input 
device to a video . In this case the device serves 
as a sensor of driver hand position in human factors 
on the use of automobile controls. The hard- 
ware interface described controls the Power Glove’s 
— lines and converts the data from the Glove into 
22 for the Macintosh serial port. The interface 
samples the Glove’s under control of a C pro- 
gram. in-vehicle tests have shown that some ise whi 
of the data is required. When the glove is not point 
towards the sensors the ultrasonic pulse from the 
glove is reflected off of the windshield or instrument 
panel and the location of the glove is incorrectly identi- 
fied. This is easily corrected. 


105,757 

PB91-108472/GAR PC A14/MF A14 
Transportation Research Board, Washington, DC. 
HRIS Abstracts. Volume 23, Number 1 - Spring 


Quarterly rept. 

1990, 316p ISBN-0-309-02693-8 

See also Volume 22, Number 4, PB90-240037. Library 
of Congress catalog card no. 75-642521. 


The document contains abstracts of research reports, 
technical papers in conference, proceedings, and jour- 
nal articles on the following topics: Administration, 
Hmge ag oe Finance, Socioeconomics, 
needs, Energy and environment, Facilities 
deuten. Hydrology and coeuen Environmental 
cane Pavement design and performance, Structures 
and performance, Bituminous materials and 

vas, Cement and concrete, Construction, General 
materials, _Mineral aggregates, General maintenance, 
Construction and maintenance equipment, Safety, 
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Human factors, Vehicle characteristics, Operations 
oer ae Traffic flow, capacity, and measure- 

ts, Exploration-Classification (Soils), Foundations 
(Soils), Mechanics (Earth mass), and Law. A source 
index, an author index, and a retrieval term index are 
also included. 


105,758 
PBS1-108480/GAR PC A06/MF A06 
JHK and pate rp bey etna : Ald High 
f Limiting Federal- way 
Secavan to eatae: Significance 


Fw pong outes of Interstate 


Tht. Weeioweld, M A. Penic, Md. A. Penic , M. L. 
prego ih and M. C. Connors. Feb 89, 124p FHWA/AZ- 
8 


Contract ae ioe 

Portions of this document are not fully ag en Spon- 
sored by Federal Highway Administration, 

AZ. — Div., and Arizona Dept. of Tneaen 


The naie evaluates the impacts of shifting federal-aid 
highway funds to state and local governments, and as- 
signing jurisdictional responsibility for routes of inter- 
te significance to the Federal Government. The 
poe Be is based on highway expenditure data from 
1981 through 1985 for Petcone, North Carolina, Penn- 
——: and Washington. Seven — ay redistribu- 
tion scenarios were evaluated, and the legal implica- 
tions of altering the current — of responsibility 
and finance were discu: 


Ether -108508/GAR ee ofC A06/MF A06 
Color. ite Dept. o ays, Denver. 
Pavement Marking ated 


Final rept. 

R. G. Griffin. Jul 90, 121p CDOH-DTD-R-90-4 

See also PB90-264615. Sponsored by Federal High- 
way Administration, Washington, DC. 


This is a final report for a study to review and evaluate 
the performance of pavement marking in Colorado. 
The report covers the performance of materials in- 
Stalled transverse to the road and panel review of sev- 
eral long-line striping projects with higher-type pave- 
ment marking. The transverse test deck included nu- 
merous brands of both permanent and removable 
grades of preformed plastic, extruded thermoplastic, 
be paint, standard alkyd traffic paint, and fast dry 
syd trafic paint. These materials were applied on 
and concrete. Conclusions in the report 
on ra) 100% solids epoxy paint is a durable —— 
material which outlasts numerous applications o 
standard alkyd traffic paint both on asphalt and con- 
crete. (2) Catalyzed polyester paint seems to be un- 
suitable for the severe environment of Colorado Moun- 
tain interstate highways. (3) Extruded thermoplastic is 
a durable marking material, maintaining its retroreflec- 
tivity throughout its Pa when applied to asphalt. On the 
test deck on asphalt, extruded thermoplastic’s per- 
formance was eauvalet to that of the better pre- 
= wes preemie hen ied to concrete, however, 
xtruded thermoplastic <a up and debonds quick- 
Wy Epoxy paint is now used statewide on rural inter- 
state lane lines. Thermoplastic is not recommended 
on concrete pavement. 


105,760 
PBO1-108548/GAR PC A08/MF A08 
ns Univ., Ann Arbor. Transportation Research 
nsi 


Safety Im ie of Various Truck Configura- 
tions. Volume ixes. “ 


Final rept. Aug 6. p 88. 
P. S. Fancher, and A. Mathew. Dec 88, 161p UMTRI- 
88-32, FHWA/RD-89/019 

Contract DTFH61-85-C-00091 

See also PB90-244138. Prepared in cooperation with 
Texas Transportation Inst., Coll Station. Spon- 
n by Federal Highway Administration, McLean, 


The purpose of the study is to examine changes to size 
and weight limits in order to determine their effects on 
the designs and tions of heavy vehicles, the 
performance capabilities of the resulting vehicles, and 
the ensuing safety oo pane thereof. The technical 
report provides results and findings from an 

investigation of the influences of size and weight limits 
on trucks. In an analytical sense, pavement loading 
— and bridge formulas are the inputs to the analy- 

ses and vehicle performances are the . Ulti- 

mately, the work shows the manner in which size and 


weight rules influence the safety-related performance 
of vehicles designed to increase productivity. By treat- 
ing a number of projected size and weight scenarios, 
the study has developed a basis for generalizing to 
sets of principles that can be used in evaluating the 
possible safety consequences of changes in size and 
weight regulations. 


105,761 


PB91-108563/GAR PC A05/MF A05 

Arizona State Univ., Tempe. Center for Advanced Re- 

search in Transportation. 

ee ta Distine, of Conant 

pasar A Signs, Nayar! Lighting, and Intersection 
ra 

Final rept. Mar 86-Feb 89. 

J. E. Upchurch, P. E. Russell, and E. F. McBrien. Feb 

89, 76p CART-1989-1, FHWA/AZ-88/212 

Sponsored by Federal Highway Administration, Phoe- 

nix, AZ. Arizona Div., and Arizona Dept. of Transporta- 

tion, Phoenix. 


The principal objective of the study was to demon- 
strate the technological and — feasibility (or 
lack thereof) of photovoltaic powered systems oe 
overhead guide sign lighting, lean lighting, and 
traffic signalization. A preliminary technical and eco- 
nomic feasibility study concluded that the first two ap- 
plications were feasible, but that full-scale traffic sig- 
nalization was not. In lieu of full-scale traffic signaliza- 
tion, the project developed a system to power flashing 
warning lights. Photovoltaic systems were designed, 
constructed, field tested and evaluated for overhead 
guide sign lighting, roadway lighting, and powering of 
an warning lights. All these systems were found 

and economical for application at 
pte sites where a conventional power supply is not 
available. In addition, previous research has shown 
that roadway lighting can have a safety benefit at 
remote locations which have a high nighttime accident 
rate and that flashing warning lights have a safety ben- 
efit. 


105,762 


PB91-108597/GAR PC A06/MF A06 
Texas Univ. at Austin. Center for Transportation Re- 
search. 

Design of an Automated Traffic Counting System 
with Turning Movement Flow Analysis. 

Final rept. 

A. M. Mechler, R. B. Machemehi, and C. E. Lee. Nov 
86, 103p CTR-3-18-81-309-1F, RR-309-1F, FHWA/ 
TX-87/50 + 309-1F 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The feasibility of developing an automated system for 
making vehicular traffic counts for at-grade intersec- 
tions was investigated. Various conceptual approach- 
es were explored; however, all calculation methods 
which attempted to deduce traffic-turning volumes di- 
rectly from detector information were found to produce 
fewer than the required number of independent equa- 
tions. A new technique based upon real-time forecasts 
of the time required for making right-turn movements is 
proposed. The technique utilizes the right-turn fore- 
casting technique as a means of supplementing infor- 
mation collected from a system of detectors on in- 
bound and outbound lanes, and thereby allows calcu- 
lation of all traffic movements through the intersection. 
The accuracy of the method is improved by sensing 
the ‘state’ of the intersection signal controller. The 
signal-controller status permits direct calculations of 
all turning movements except right-turns made during 
green-signal indications. The proposed counting meth- 
odology was implemented through the use of off-the- 
shelf hardware consisting of an open-architecture 
microcomputer and a TTL-compatible data-acquisition 
board. Although the technique is independent of de- 
tector type, use of a vehicle, rather than an axle detec- 
tion device, is strongly preferred. 


105,763 


PB91-108605/GAR PC A11/MF A11 
Walcoff and Associates, Inc., Alexandria, VA 


105,765 
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of W ane 
Rehabilitation of Traffic Control Devices: Restor 
5-7, 1990 and Sett Salt cee Ome City, 
February 21-23, 1990. 


s | by Fed | Hiat Administration, 
McLean, VA. of Implementation, and Federal 
Highway Administration, Richmond, VA. Virginia Div. 
The Federal ional “apes Administration (FHWA) has 


begun a number Se heer teense 
Nation’s roadways. These include workshops to obtain 


continued with a plenary session on Field 
Assessment Techniques. A session on Main- 
t Procedures and followed. The 
ended with breakout sessions on sign re- 
methods, usi 
i ith reports on 
previous day’s breakout followed by a plena- 


105, 764 


op Light. 
Final rept. Jan 88-Feb 90. 
M. S. Sanders, B. Shaw, B. L. Nicholson, and J. 
Merritt. Feb 90, 6ip pan DOT-HS-807 640 
Contract D TNH22-88-C-071 


istration, Washington, DC. 


passenger 
the range ot typical Center-High- 
Mounted Stop ight (CHM (CH O steretcs and 
(2) to study the entially as- 
sociated with glare produced Oy CHMSLS. Two lab 
cuales of ania wae ooadeamae The first used a red 
glare source mounted inside a viewing box. The 
siongite aoe Bare argc. A ove O77 ca 

cars 


nll 
i 


source. did not correlate with discomfort glare 
rating, but did correlate with disability glare. 


105,765 
PB91-110288/GAR 
Florida State p~ Transportation, Gainesville. 


of Reflective Sheeting. 
Final opt. 1 Jul 82-30 Jun 
J. A. Wagner. Oct 89, 109p  FHWA/FL/DOT/SMO- 


357/89 
Federal Highway Administration, Talla- 
hassee, FL. Florida Div. 


Pete merger i ee Se 
rials through field of weather condi- 


surveys, the 
tions (dew, epee smoke, ye pt 
formance, the effect of sign angular position on pre- 
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mirror problem, the effect of sign 


roadway improved control over screened 
colors, use of Type II A sheeting, angular mounting of 
etc. 


PC A12/MF A12 


Final rept. Jul 85-Mar 86. 

N. F. eeoe and W. R. Osen. Mar 86, 257p DOT- 
HS-806 97: 

Contract OTNH22-85-C-06006 

Sponsored by National Highway Traffic Safety Admin- 
istration, Washington, DC. 


The consumer cost trends resulting from the imple- 
mentation of FVSS 581 was determined by a process 
of tear down analysis of representative vehicle bump- 
ers for 1985 domestic and imported vehicles, and for 
— 1981, 1983 and 1984 domestic and imported 

removed from the selected ve- 
ticles of or over-the-counter were used to es- 
tablish the basic cost of the bumper systems produced 
for the 1985 model year. Automotive industry type 
manufacturing cost eetimati es techniques were uti- 
lized to dove the costs attributable to the systems. 


105,767 

TIB/A90-82028/GAR 
Umweltbundesamt, Berlin (Germany, F.R.). 
Entwicklung und Erprobung elektrisch betriebener 
Leichtmofas/Mofas. (Dev: t and testing of 
electrical ‘Leichtmo: 


D. Naunin, K. Gutekunst, R. Klug, and Apr 88, 180p 
Rept no. UBA-FB-89-062 

Contract UFOPLAN-Nr. 10505132/02 

in German. With 41 refs., 28 tabs., 40 digrams, 37 figs. 


The environmental noise and the air pollution, caused 
by the individual traffic in the town centers, is extreme- 
ly high. As an alternative to motorized bicycles with 
combustion engines two- or three-wheeled vehicles 
powerd by electromotors are designed, constructed 
and evaluated in their behaviour in this project. 

have an appropriate motorization and adequate driving 
range and are easy to handle. All components are 
motor, gear, batteries, control, charging device, and 
chassis have been extensively optimised using the 
newest technoigies. These electric vehicles are a fea- 
sible choice for the local traffic and in view of compara- 
ble vehicles driven by combustion engines they can be 
preferably accepted by users, who are conscious of 
evironmental problems. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:082028.) 


PC E07 


TiB/AS0-#2090/GAR PC E07 

Ueberwachungs-Verein Bayern e.V., 

Munich (Germany, F.R.). 

Erprobung von Russfiltern fuer schwere Diesel- 
Schiussbericht. = of particulate 

—— for heavy duty vehicles with diesel engines. 

tt P. ore 1989, 254p Rept no. UBA-FB-89-135 

a FOPLAN-Nr. 10405742 

— 


Five buses and heavy duty trucks were equipped 


ifferent particulate traps and tested over a period 


regeneration was forced usii 
an oilburner, qn onion beaten or ty Seaton ae 
exhaust gas. In one case a coating was tested in order 
to decrease the ignition temperature of soot. For the 


generation by oilburner fitt into a bus and one with 
heating installed into a truck showed the best 
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results. These both systems have been proved to be 
suitable in principle for fitting into vehicles in use. 


Therefore they will be developed and improved in the 
future. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:082039.) 

105,769 

TIB/B90-81912/GAR PC E07 
Deutsche Shell A.G., Hamburg yy F.R.). 
Grenzen der cece ge Ma Sicht. Shell-Prog- 
nose des zum Jahr 2010. | 4 


Pkw-Bestandes 
torization limits in sight. Shell forecasting of 
yy Fh automobiles till the year 2010). 
In German. Aktuelle Wirtschaftsanalysen, Deutsche 
Shell Aktiengeselischaft, no. 20. 


After the summarized results of the Shell forecasting 
the most i nt parameters of the development of 
motorization are explained. In two scenarios it is aimed 
at coining S e possible development of motorization 
till the year 2010. In a further section the development 
of fuel demand and CO sub 2 emissions are dealt with. 
In the appendix details are given about the forecasting 
method, about the amount of motor vehicles according 
to models and the amount of automobiles divided into 
groups according to their cubic capacity. Finally the 
previous publications in the field of motorization and 
road construction of the Deutsche Shell AG are listed. 


(UA). (Copyright (c) 1990 by FIZ. Citation no. 
Y 081912.) 
Transportation Safety 
105,770 
N90-25956/5/GAR PC A04/MF A01 
Wichita State Univ., KS. 

| Crash Dynamics. Project 1.2: Com- 
putational Crash Dynamics Analysis. 
Final Report. 
bs *. Horn, and D. L. Christmore. Oct 89, 75p IAR- 
he DTFA03-96-C-00041 


The purpose of this research effort was to develop an 
analytical capability to predict the crashworthiness 
characteristics of composite aircraft. A literature 
survey of crashworthiness research work indicated 
that ler code, KRASH, was probably the 
best suited for information. The code is a hybrid and 
thus requires a great deal of input data that is typically 
generated by structural tests. In an — to make this 
code useful at the preliminary stage, modifica- 
tions were investigated which cou i be incorporated 
into KRASH so that the casmmarethees of the vehicle 
could be evaluated without the requirement for struc- 
tural testing. A finite element method was investigated 
for inclusion in the code to generate the nonlinear stiff- 
ness matrix for the beam elements in KRASH. Recom- 
mendations are presented for the modification of the 
computer code to accommodate the nonlinear analy- 
sis of the vehicle. A preliminary assessment of the 
effect of composite materials on the crashworthiness 
of aircraft structures was conducted using the KRASH 
code. The influence of composite material mechanical 
properties such as anisotropy, ultimate strength, tor- 
sional stiffness and nonlinearity on the dynamic re- 
sponse was investigated. Very minor influence on the 
vehicle responses were observed for the range of pa- 
rameters investigated. 


105,771 

N90-25958/1/GAR PC A07/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, Community and Economic Development Div. 
Aviation — Conditions within the Air Traffic 
Control Work Force. Fact Sheet for Congressional 


Requesters. 
Apr 89, 131p GAO/RCED-89-113FS, B-222217 


The complete 1988 questionnaire responses of air 
traffic controllers, supervisors, and facility managers 
(the air traffic work force) are compared with those of 
the air traffic control work force survey done in 1985. 
The 1985 questions were replicated, and new ones 
were added. The survey and scope of and methodolo- 
gy are described and the responses to each question 
are summarized for the air route traffic control centers, 
which control flights between airports and over ocean- 
ic routes; the largest terminals; and the overall com- 
bined responses of centers and terminals. The ques- 


tions and responses address a variety of air traffic 
issues facing the Federal Aviation Administration 
(FAA), including, among others, work load, staffing, 
overtime, training, morale, and system safety. The per- 
ceptions of the air traffic work force on these subjects 
have changed little since the 1985 survey. 


105,772 

N90-25959/9/GAR PC A04/MF A01 
General Accounting Office, Washington, DC. Re- 
sources, Comi and Economic Div. 
Aviation Safety: Continue to 
Yea the Air be a Sg Work Force. Report 


yo 89, 59p GAO/ Re D-89-11 12, B-222217 


Federal Aviation Administration (FAA) air traffic con- 
trollers, supervisors, and managers were surveyed to 
determine how they feel about their working condi- 
tions. This updates a similar study done in 1985. 
Eighty-four facilities were surveyed on various issues 
including en adequacy, training of new control- 
lers, morale, safety of the air traffic control system. 
Five thousand ninty-eight out of six thousand four hun- 
dred sixty-nine questionnaires were returned. The 
Flight Safety Foundation, an independent international 
membership organization dedicated solely to the im- 
provement of flight saftey, evaluated the Bsa 
results and provided its views on safety. Founda- 
tion concluded that the air traffic control system is not 
unsafe, remains essentially unchanged from 1985, and 
is less than desirable. FAA has planned or undertaken 
several nationwide initiatives to address work force 
concerns. These include plans for improving its recruit- 
ment and hiring techniques, revolutionizing the way it 
trains air traffic controllers, and using a pay demon- 
= project to attract personnel to hard-to-staff fa- 
cilities. 


105,773 
PB89-916711/GAR PC A24/MF A03 
— Transportation Safety Board, Washington, 


Tra tion Initial Decisions and Orders and 
Board Opinions and Orders Adopted during the 
Month of November 1989 - Page 1 of 1. 

Nov 89, 553p NTSB/IDBOO-89/11 

Paper copy available on Standing Order, it ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copy also avail- 
able in paper copy of microfiche. 


The publication contains all J 
Board 
Seaman 


Initial Decisions and 
inions Orders in Safety Enforcement and 
nforcement Cases for October 1989. 


105,774 
PB89-916712/GAR PC A19/MF A03 
a Transportation Safety Board, Washington, 


Transportation Initial Decisions and Orders and 
Board Opinions and Orders —. and Issued 
during the Month of December 1989. 

Dec 89, 436p NTSB/IDBOO-89/12 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains all J 
Board 
Seaman 


Initial Decisions and 
inions Orders in Safety Enforcement and 
nforcement Cases for December 1989. 


105,775 
PB90-916606/GAR PC A04/MF A01 
National Transportation Safety Board, Washington, 


Jun 90, 56p NTSB/REC-90-06 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The publication contains safety recommendations in 
aviation and marine modes of transportation adopted 
by the National Transportation Safety Board during the 
month of June, 1990. 


105,776 


PB90-916701/GAR PC A23/MF A03 


ppenel Transportation Safety Board, Washington, 


Treney pan lly and Orders Adopted and 2 
during the Month of January 1990. 
Jan 90, 534p NTSB/IDBOO-90/01 


Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U. S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in Paper copy or microfiche. 


The publication contains all J Initial Decisions and 
Board Opinions Orders in Safety Enforcement and 
Seaman Enforcement Cases for January 1990. 


105,777 

PBS90-917006/GAR PC AO6/MF A01 
National Transportation Safety Board, Washington, 
DC. Bureau of Accident Investigation. 

Hazardous Materials Accident R 
of a CSX Transportation F 
volving Butane, Akron, Ohio, February 26, 1989. 

25 Sep 90, 107p NTS8/H2M'90/02 

Paper copy available on Standing Order, deposit ac: 
count required (minimum deposit $100 U. S., Canada, 
and Mexico; all others $200). Single copies also avail- 
able in paper copy or microfiche. 


The report addresses the derailment of a freight train 
in Akron, Ohio, on February 26, 1989, and 

fire involving butane carried by the train. The sa 
issues discussed in the report are (a) the proximity of 
hazardous materials storage and plant facilities to 
mainline railroad tracks; (b) the lack of Federal require- 
ments to maintain on board a train documents that 
identify the position and contents of cars carrying haz- 
ardous materials; (c) needs of e 

personnel for technical assistance to evaluate dangers 
and risks during wreckage-clearing operations involv- 
ing hazardous materials; (d) repair and inspection pro- 
cedures at a rail car repair facility; (e) ov of 
freight car repair facilities; (f) inspections of freight 
cars; and (g) maintenance and inspections of track. 


105,778 

PB91-105346/GAR PC A03/MF A03 
National Highway Traffic Safety Administration, Wash- 
ington, DC. Office of Driver and Pedestrian Research. 
Factors Related to Increasing Safety Belt Use in 
States with Safety Belt Use Laws. Second Annual 
Report to Congress, 1988. 

M. Smith, J. Hedlund, and J. Blatt. Jan 89, 16p DOT- 
HS-807 409 

See also report for 1989, PB90-258120. 


The report is the second in a series of four annual re- 

to the Congress on provisions of state safety belt 
use laws and other programmatic factors related to in- 
creasing safety belt use levels. The first Congressional 
Report reviewed what was known about some 
states and communities have achieved higher belt use 
than others under their belt use laws. It concluded that 
effective, well-publicized belt law ———_ is the 
major key to achieving greater belt use. The report 
identified the gaps in the knowledge of how best to 
conduct these programs and suggested research and 
demonstration activities necessary to fill these gaps. 
The second annual report describes the research and 
demonstration activities implemented to test alterna- 
tive enforcement strategies and publicity approaches. 
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105,779 

MIC-90-00521/GAR PC E07/MF E01 
Committee on Sustainable Economic Development, 
Ottawa (Ontario). 

Sustainable economic development: Report. 
c1989, 43p 

Text in English and French (Bilingual). Conference of 
New England Governors and Eastern Canadian Pre- 


URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT 


5 .. on 
the same fiche. Presented at the Conference of the 
New England Governors and the 

Premiers. 

This document defines 

ment, and discusses New E and 


plements 
benefit the two regions, and opportunities recom- 

also includes and programs 
proposed by each state and province consistent with 
the concept of sustainable economic t. 
1 
PB91-108084/GAR PC A03/MF A03 
‘conomic Research Service, Washi 

as Economic De- 

velopment in Small Communities. 
Research rept. 


A. D. Sokolow, and J. Spezia. Oct 90, 39p USDA/ 
RDRR-77 


While local government officials are heavily involved in 
the implementation of rural economic development ef- 
forts in rural and other small communities, they 


nt entrepreneur- 


matters, lack the driving force of salltcel ambition and 
accept the preeminence of business people and other 
development 


leaders in the economic arena. 

105,781 

PB91-108118/GAR PC — A03 
Economic Research Service, Washington, DC. Agri- 
culture and Rural Economy Div. 

| ano =p aaa 1987. 

Research rep’ 


A. R. Bird. Sop 90, 28p RDRR-79 


Nonmetro workers had higher unemployment rates 
than metro workers in 1987, were more likely to be em- 
ployed on an involuntary part-time basis or to be dis- 
couraged from seeking employment at all, were less 
likely to hold ial and professional jobs, and 
were less likely to have health insurance. Thirteen per- 
cent of nonmetro workers had earnings below the indi- 
vidual poverty line compared with 7 percent of metro 
workers. Education enhanced nonmetro workers’ 
labor force status but did not close the nonmetro em- 
ployment gap. 


Environmental Management & 
Planning 


105,782 


/GAR MF E01 
British Columbia Univ., Vancouver. Centre for Human 
Settlemen 
sustainable development. 
CHS research bulletin. 
W. E. Rees. c1989, 8p 
Microfiche only. 


This publication offers a working definition of sustain- 
able development and examines some of its immedi- 
ate implications. It also includes a number of defini- 
tions of sustainable development offered by govern- 
ment and environmental leaders, and presents a dis- 
cussion of sustainable vs. traditional forms of develop- 
ment. 


PC E17/MF E01 
a Ministry of the Semonmer’, Toronto. 
investigation, recommendations 
of biomonitoring organisms for procedures devel- 
opment for environmental monitoring. 

c1989, 206p 

A considerable body of information has developed 
over the past decade on the uses of different orga- 


105,787 


Regional Administration & Planning 


nisms as biomonitors, with the bulk of the information 
environment. 


literature summary included in an appendix. A 
of terms is included. setts 


105,784 
Ontario 
Diacussion paper on the estaba and 
the development of environmental standards and 


c1988, 22p 
Text in English and French (Bilingual). 


bers ered ayn decd rhe cece ba. gpha~ oA 


PC E07/MF E01 


the establishment of an Advisory Committee on Envir- 
ommental Standards. This i 
recommendations on standards and guidelines for en- 
vironmental contaminants i i ion of 


pres a pe information on 

and guidelines, son eee’ 
ting standards and guidelines, and a description of 
proposed public consultation process, including os 
bership, and role. 


105,785 
MIC-90-02435/GAR PC E07/MF E01 
RBG-H20 Co. a Regina (Canada). 

Assessment of client services and data publica- 


tions. 
1989, 30p 


This report evaluates client moe ong with the data 
and information services provided by the Water Re- 
source Branch (WRB), Sestatehonen District. The 
evaluation includes a subjective look at the value of 


WRB’s data publication series, how new tech 
for distributing WRB’s data are accepted, what 
additional data and information would be useful, and 


how clients rate the quality of the service being provid- 
ed by the WRB, Saskatchewan District. 


105,786 
MIC-90-02516/GAR PC E07/MF E01 
Quebec (Province). Bureau d’audiences publiques sur 


l'environnement. 

Hazardous waste in Quebec: Issues and questions: 
Information and consultation document: Summa- 
ry. 

c1989, 65p ISBN-2-550-20159-0 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


The Commission was established in 1989 to investi- 
gate the question of hazardous waste and hold hear- 
ings throughout Quebec in order to assess the prob- 
lem, establish policy guidelines, and give recommen- 
dations. This summary report reviews the ition 
overall, focuses on various environmental, social and 
economic issues, then examines traditional technolog- 
ical, legal and administrative methods of dealing with 
hazardous waste. The conclusions summarize various 
questions raised throughout the report. 


Regional Administration & Planning 


105,787 

MIC-90-00462/GAR PC E07/MF E01 
Northwest Territories. Land Use Planning, Inuvik. 
Mackenzie Delta Beaufort Sea Regional 

Planning Commission: interim 

c1988, 39p 


= Commission was established in waters! —_— 
the planning region ae with the indary 
the inuvialur Settlement Region. This interim report 
defines land use planning, the goals and objectives of 
the Commission, the activity and findings to date, and 
the strategy for implementation of the plan, which will 
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involve community planning, establishment of special 
use or protected area a integrated resource 
use, establishment of effective management 

and establishment of a regional information and data 
base system. Regional issues of importance include 
protected areas, renewable rag economic de- 


velopment, non-renewable resources, transportation. 
environmental effects, scientific ic semaen, culture and 


tradition, military installations and activities, municipal 
issues, overlap, land claims, and issues of sovereignty. 


105,788 


MIC-90-00560/GAR PC E07/MF E01 
Alberta. Surface Reclamation Fund, Edmonton. 
Alberta. Surface Reclamation Fund: Annual report 
1987-88. 

c1989, 54p 


Annual report of the Fund, which holds all security de- 
posits as an incentive to assure satisfactory land recla- 
mation will be carried out pursuant to ovals under 
the Act. This document also reports on the disposition 
of all non-cash security sits which have been ac- 
cepted instead of cash. The report includes a balance 
sheet, an operating account summary, a list of cash 
and non-cash securities by company name for coal, 
pipelines, and sand and gravel. 


Transportation & Traffic Planning 


105,789 
MIC-90-01811/GAR 
Edmonton (Alta.). Tran: 
Edmonton Brokerage 


evaluation 
1987, 98p 


This project was undertaken to evaluate the effective- 
ness of a brokerage management concept in a para- 
transit operation and to demonstrate the application of 


PC E12/MF E01 
tion Dept. 
tration Project: Final 
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an off-the-shelf computerized scheduling aid and man- 
agement assistance program. The Mane evaluates 
the performance of the project and the cost effective- 
ness achieved in 2 years of operation. The computer- 
aided scheduling and management assistance pro- 
gram is described and Anan for its bution to 
pie Pe 5g tir of the system. The experience 
in introducing and operating such a system is 
oie including dealing with the taxi industry, con- 
tracting to independent owner-operators, and imiz- 
ing the partnership between the private and public sec- 
tors in providing paratransit services. 


105,790 

MIC-90-02254/GAR PC E17/MF E01 
British Columbia. Motor Vehicle Dept., Victoria. 

Traffic accident statistics, 1988. 

Annual publication. 

c1989, 295p 


This document supplies summary statistics; the 
month, day of week, and hour of accidents; and 
contributing factors of accidents. It also includes infor- 
mation on victims, pedestrians, safety equipment, en- 
vironmental factors, accident configurations, licensed 
drivers, alcohol related accidents, motorcycle acci- 
dents, schoo! bus accidents, public bus accidents, 
commercial vehicle accidents, heavy commercial vehi- 
cles, and bicycle accidents. It provides accident and 
victim summaries by jurisdiction. 


105,791 

MIC-90-02266/GAR PC E12/MF E01 
New Brunswick. Dept. of Transportation, Fredericton. 
New Brunswick. Dept. of Transportation: Annual 
report 1988-89. 

c1989, 99p ISBN-1-55048-121-5 

Text in English and French (Bilingual). 


This annual report reviews the activities of the Depart- 
ment’s various services and branches, such as engi- 
neering services, operations, vehicle management, 

administration and policy, Corporation Securities Reg- 
istration Act, Securities Frauds Prevention Act, plan- 


ning, design, traffic engineering, Right of Way Branch, 
materials and research, construction, structures, tech- 
nical services, adminstrative services, information sys- 
tems, transportation and communications icy, 
motor vehicle, human resources, Motor Carrier Board, 
and Board of Commissioners of Public Utilities. It also 
contains financial statements. 


105,792 


PB91-108969/GAR PC A14/MF A14 

Urban Mass Transportation Research Information 
, Washington, 

Urban Transportation Abstracts. Volume 8, 1989. 

Rept. for Mar-Dec 89. 

Jun 90, 310p UMTA-DC-06-061-089 

Contract UMTA-DC-06-063 

See also Volume 7, PB89-21 ee: Fe went of od by Orban 

catalog card no. 83-640066. S| 

Mass Transportation Administration, nWashington, DC 


Urban Transportation Abstracts is an annual publica- 
tion that features abstracts and research project sum- 
maries on planning, designing, financing, constructing, 
operating, maintaining, managing, and marketing all 
modes of public transit. Some of these modes are ad- 
vanced guideway systems, buses, carpools, commuter 
services, elderly and handicapped transport, heavy rail 
transit, light rail transit, paratransit, rapid transit, street- 
cars, taxicabs, trolley buses, and vanpools. Each issue 
is divided into five sections: (a) abstracts of reports 
and journals, (b) summaries of ongoing research, (c) a 
source index, (d) an author index, and (e) a subject 
index. The issue contains 1,068 abstracts of research 
reports, journal articles, and other information sources, 
and 471 summaries of ongoing research. Referenced 
documents come from both U.S. and foreign sources. 
The material is arranged according to the UMTRIS 
classification scheme; that is, abstracts and summa- 
ries are grouped by subject area, and within one sub- 
ject area they are listed in ascending numerical order. 
Each issue of Urban Transportation Abstracts should 
be = because subsequent issues will not be cu- 
mulative. 


KEYWORD INDEX 





Index entries in this section are selected to indicate important ideas and concepts presented in a 
report. When using the keyword index, be sure to look under terms narrower, broader, or related 
to a particular topic. Although some of the keywords are not selected from a controlled vocabulary 
of terms, most of them have been selected from the DoD, DoE, NASA, or NTIS controlled 
vocabularies. The entries are arranged by keyword and then by the NTIS order number. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


SAMPLE ENTRY 








NTIS order number/Media code Abstract number 


Keyword term 


Title 


Methane Oxidation 


Electrochemical Oxidation of Methane at Metal 
and Metal Oxide Electrodes. Final Report 
December 1, 1986-December 1, 1989. 


PB90-205196/GAR 036,027 








*3C 273 RADIO SOURCE 
Long Term Multi-Frequency Study of 3C 273. 
N90-25879/9/GAR 

A-300 AIRCRAFT 
Simulation von Transportflugzeugen (Simulation of Trans- 


Aeroplanes). 
Rig0-28080/5/GAR ~~ 105,701 


Autour de la Maquette de |’A300 
P roisieme ine d’Essais a 
F2 et a oe aux Resultats de Calcul (Study of 


102,721 


the ok the Prototype of A300: Results of the 
bg ‘est Campaign at F2 and Comparison with Caicula- 
N90-27663/5/GAR 102,316 
A-310 AIRCRAFT 
Simulation von Transportflugzeugen (Simulation of Trans- 
90-25089/5/GAR 105,701 
A-320 AIRCRAFT 
Aircraft Condition System for Future Airbus 
Aircraft: New Concept for Programming and Data Re- 
N90-29619/7/GAR 102,489 
ABRASION 
Mechanisms of Galling and Abrasive Wear. 
PB91-112318 104,191 
ABRASIVES 
Erosion Mechanisms in Composite Materials and Ripple 
Formation in Erosion. (Part 2). 
N90-26079/5/GAR 104,190 
ABSORPTION CROSS SECTIONS 
eee oe a oe eananee cat eee 
sphere: A General Parametrization the Schumman- 
Runge Bands. 
N90-26427/6/GAR 102,945 
ABSORPTION SPECTRA 
Infrared absorption in boron carbides: Dependence on 
nope and carbon concentration. 
DE90017592/GAR 103,209 
Spectral some ot Marine Stratocumulus Clouds De- 
rived from in Situ Cloud Radiation 
N90-28238/5/GAR "102,980 
27-28 October 1986 FIRE IFO me: Case Study: Com- 
of Satellite and Aircraft Particle Size. 
28285/6/GAR 103,026 


Remote Sounding Through Semi-Transparent Cirrus 
N90-28296/3/GAR 103,037 


ABSORPTIVITY 
Radiative Properties of Cirrus Clouds inferred from 
Broadband Measurements During FIRE. 


N90-28295/5/GAR 103,036 
ABSTRACTS 

HRIS Abstracts. Volume 23, Number 1 - Spring 1990. 

ere 108472/GAR 105,757 


irban Transportation Abstracts. Volume 8, 1989. 
Poor 108969/GAR 


AC SYSTEMS 
Harmonic currents and torque —- with pulse width 


105,792 





modulation methods in AC motor 
DE90518769/GAR 103,726 
ACARICIDES 
Chiordimeform-induced End Regula- 
tion within the Male Rat fapemmne System 
PBOt 109736/GAR 104,418 


——— LIFE TESTS 
Component Behaviour and Life ppp ae The Need 
for Comune AGARD Approaches and Actions. 


N90-27710/4/GAR 102,453 
ACCELERATORS 
HERMES III Control and Monitor System, technical refer- 
ence. 
DE90014867/GAR 105,230 
Some new methods of RF control. 
DE90016435/GAR 105,270 
Generation of a rectangular beam distribution for irradia- 
tion of the accelerator production of tritium target. 
DE90016504/GAR 105,280 
Recent advances in RF power generation. 
DE90016615/GAR 105,288 
Interaction ri considerations for a B-factory. 
DE90016684/GAR 105,300 
ACCELEROMETERS 


Capacitive silicon accelerometer with highly symmetrical 
ign. 
TIB/B90-81830/GAR 103,516 


ACCESS 
Privacy-Enhanced Electronic Mail. (Revised) 
N90-25261/0/GAR 
ACCIDENT INVESTIGATIONS 
Marine Accident Report - Engineroom Fire Aboard the 
U.S. Tankship CHARLESTON in the Atlantic Ocean 
about 35 Miles off the South Carolina Coast, March 7, 


1989. 
PB90-916407/GAR 105,737 


103,357 


Transportation Safety Recommendations Adopted during 
the Month of June, 1990. 
PB90-916606/GAR 105,775 


ACCIDENTS 
offsite emergency planning zones (EPZs) for 
Plant. Overview. 
De90016000/GAR 105,408 
Effectiveness of sheltering in buildings and vehicles for 


Besoot 6697/GAR 104,792 


GPHS-RTG Response to Challenger Type Accident. 
N90-25163/8/GAR 105,605 


Slip-and-Fall Accidents during Equipment Maintenance in 
the Surface Industry. 
PB91-110064/ 104,658 


pen eee ey rte tee a gra Fatal and Non- 
oh ol es a on the Surface at Un- 


and Metal-Nonmetal | Mines. 
1-110098/GAR 104,661 
ACCOUNTABILITY 
OSE material control and accountability inspection re- 
DE90016294/GAR 104,918 
ACCREDITATION 
NVLAP Acoustical Testing Services. 
PB91-107524/GAR 104,016 
ACCRETION DISKS 
Iron K-Shell Lines from Relativistic Accretion Disks. 
N90-25714/8/GAR 102,559 
Accretion Disks in Low-Mass X ray Binaries. 
N90-25726/2/GAR 102,571 


hy mesa 
N90-25728/8/GAR 102,573 
Unified Model of Accretion Flows and X ray Emission in 


Low Mass X Binary 

N90-25742/9/GAR 102,587 

Three Dimensional Accretion Disk Simulation with Exter- 

nal Field. 

N90-25754/4/GAR 102,599 

X ray Nova GS 2000+ 25 = Nova Vul 1988: X ray and 

Optical Light Curves, Spectra, and Model 

N90-25757/7/GAR 102,602 
Turbulization of Shear Flows in Astrophysics. 

N90-25763/5/GAR 102,608 


ale i es he reat eee 


KW-1 











N90-25771/8/GAR 102,616 

Viscosity in Accretion 

N90-25775/9/GAR 102,620 
i in Accreti isks: Possibili y for 

Observational Verificati 

N90-25779/1/GAR 102,624 


a ny Cie Seay Sam 
the SPH Method. 


N90-25807/0/GAR 102,652 


X ray Burster Spectra in the State of the Persistent Flux 
Level. Two Temperature Models of the Neutron Star At- 


mosphere. 
N90-25824/5/GAR 


KEYWORD INDEX 


ments to improve the information obtained from noise 
emission tests as fault finding and classification process- 





es. Final report). 
TIB/A90-81853/GAR 104,909 
ACOUSTIC MEASUREMENT 

Gradientenmikrofon zur sdupleane der _Vektoriellen 

on ties hone for fh of 
the Vectorial Sou’ nd Velo 

N90-25080/4/ GAR 105,004 
NVLAP im Handbook. Acoustical Testing Services. 

PEON 1075 A/GAR 104,016 


Analysis of Acoustic Responses of Domai Salt Mine 





102,669 PB91-110148/GAR 104,666 
Astrophysical Importance of the Slim Accretion Disks. ACOUSTIC PROPERTIES 
N90-25827/8/GAR 102,672 Aerodynamic Loads and Blade Vortex Interaction Noise 
IVE onaters of X-2 and Sco X-1: Accreti Predicti 
Disks and the Z-Shaped Curve. N90-25942/5/GAR 102,283 
Neo 2sese/e/Gan 102,677 ACOUSTIC SCATTERING 


X ray AGN Variability with Hour to Month Timescales. 
N90-25869/0/GAR 102,711 


Extended Line Emission in AGN: Looking at the Central 
NSO-25870/6/GAR 102,712 
EUV gg Shape ~ the Big-Bump in HS1700+ 6416 
and F Seyfert 





fert’s and 


Qso ~ 
N90-25878/1/GAR 102,720 


Accretion Disk in the Galactic Center: An Independent In- 
dication for a Massive Central Object. 





N90-25881/5/GAR 102,723 
Iron Lines from X ray Illuminated Accretion Discs in AGN. 
N90-25884/9/GAR 102,726 
Thermal Comptonizati A tion Disks. 

N90-25890/6/GAR 102,732 


X Ray Polarization of the Reprocessed Emission from 
Accretion Disk in Seyfert Galaxies. 
N90-25892/2/GAR 102,734 


foe with Thermal Pair Production as 
N. 


Models 
Noo 28807 1/GAR 102,739 


ay Spectrum of MCG-6-30-15. 
N90"25088/9/GAR 102,740 
Variability of the Continuum Emission of GQ Comae. 
N90-25903/7/GAR 102,745 
ACCURACY 
Precision and Accuracy of Mass Flow Measurement in 
the NIST-Boulder Nitrogen Flow Facility. 
PB91-112417 
ACETATES 
Development, characterization, and applications of opti- 
cal pH sensors supported at cellulosic film. 


103,175 


DE90016416/GAR 103,203 
ACETIC ACID 
wwe and Mass- ‘oscopical Identification of Cer- 


iss-Spectr: 
tain Polyhalogenated Acetic Acids. 
PB91-109603/GAR 
ACETYLCHOLINESTERASE 
Neurotoxicity of Subchronic Acetyicholinesterase (AChE): 
Inhibition in Rat Hippocampus. 


103,179 


PB91-109611/GAR 104,414 
ACETYLENE 

lonic Mechanism of Carbon Formation in Flames. (Ab- 

stract Only). 

N90-27582/7/GAR 103,271 


ACID BONDED REACTION CEMENTS 
Methacrylate Oligomers with Pendant Isocyanate Groups 
as Tissue Adhesives. 
PB91-111971 103,102 


ACID ELECTROLYTE FUEL CELLS 
Production and Characterization of Non-Platinum Catalyt- 
ic Materials Formed by lon Implantation. Final Report 1 
November 1986-31 January 1990. 
PB91-109033/GAR 

ACID MINE DRAINAGE 
Draft acid rock drainage technical _ vol. 1: British 
Columbia Acid Mine Drainage Task Force report. 
MIC-90-02482/GAR 104,612 


pone A of the treatment of acidic seepages employing a 
bination of wetland ecology and microbiology. 
MIC-90-02540/GAR 104,616 


Metal Speciation and Immobilization Reactions Affecting 
the True Efficiency of Artificial Wetlands to Treat Acid 


103,742 





Mine Drain 

PB91-107300/GAR 104,286 
ACID RAIN 

Global and regional environmental atmospheric chemis- 

DE90016693/GAR 102,912 
ACOUSTIC ATTENUATION 

Preliminary Study of the Masking of Wind Turbine Noise 

by Ambient Sound. 

N90-26636/2/GAR 103,741 
ACOUSTIC EMISSION TESTING 

he zur Verb ty’ Au: faehig- 
keit der Schall F toma eo A 





Klassierverfahren. Abechtusebertehi. (Container ot 


KW-2 VOL. 91, No. 2 


Confinement Acoustique dans le Grand Tunnel Hydro- 
dynamique: Identification des Caracteristiques Acousti- 
ques d’UN Milieu a |’Aide d’Une Source Directive, Rap- 
port Final (Acoustic Confinement in the Hydrody- 
namic Tunnel: Identification of the Acoustic Charateristics 
with a One-Directional Source). 
N90-28399/5/GAR 


ACOUSTIC SIGNALS 


Computer-Automated Measurement- and Control-Based 
Workstation for Microseismic and Acoustic Emission Re- 


104,945 


search. 

PB91-110049/GAR 104,657 
ACOUSTIC SIMULATION 

Simulation von Transportflugzeugen (Simulation of Trans- 

port Aeroplanes). 

N90-25089/5/GAR 105,701 


ACOUSTIC VELOCITY 
Gradientenmikrofon zur Messung der Vektoriellen 
Schalischnelle (Gradient Microphone for Measurement of 
the Vectorial Sound Velocity) 


N90-25080/4/GAR 105,004 
ACOUSTIC WAVES 

PREGO: A — code for one-dimensional viscoe- 

lastic acoustic: 

DE90014859/GAR 105,002 

eesattion of Acoustic Waves Generated by Coupled 

jate. 

N90-27464/8/GAR 105,007 
ACOUSTICS 

Creating a VAPEPS Database: A VAPEPS Tutorial. 

N90-26705/5/GAR (05,642 


ACTINIDE COMPOUNDS 
Magnetism and bonding in actinide and rare earth sys- 


tems. 

DE90016571/GAR 103,206 
ACTINIDES 

Dissolution and particle size characterization of radioac- 

tive contaminants in Hanford facilities: Criteria for meth- 

ods of measurement. 

DE90015972/GAR 104,351 


Research activities in actinide chemistry and small ai je 


scattering research. Foreign trip report, July 28, 19! 
August 11, 1990. 


DE90015974/GAR 103,185 
Actinide separations conference. 
DE90016541/GAR 104,776 


Prove di declassificazione del rifiuto liquido MTR conten- 

uto nel serbatoio F-710/D dell’ yer EUREX. (MTR 

—_ waste, contained in EUREX F-710/D storage tank, 
classification tests). 

beeos! 4468/GAR 104,836 


L'impianto pilota SERSE: descrizione e risultati delle 
prove rimentali del trattamento chimico di un rifiuto li- 
quido simulato. (SERSE pilot plant: Description and re- 
sults of experimental tests on the chemical treatment of 
a simulated liquid waste). 

DE90514472/GAR 103,182 


Determination of Tyree alpha activity in urine sia micropre- 
cipitation with LaF3 and alpha spectrometry 
DE90514500/GAR 

ACTIVATED CARBON 
Chemical functionalities of carbon in activated carbon; A 
si by proton NMR, high resolution solid state NMR of 
(sup 13)C and FTIR. 

DE90016414/GAR 103,201 


Entwicklung und Optimierung von Filtermedien zur hoch- 
gradigen Abscheidung von Schadstoffen geringer Kon- 
zentration aus Al n kleiner und mittlerer Emissions- 
quelien. Abschiu icht. (Development and optimization 
of filter media for high-grade of p in 
low concentration in off-gas from small and medium 
emissions. Final report). 

TIB/A90-81849/GAR 103,852 

ACTIVATION ENERGY 
Struktur und Dynamische Eigenschaften_ von Kombinier- 


104,365 








ten Polymeren Haupt/S 

(Structure and amic Properties of Combined Polymer- 

ic Main-Chain/Side-Chain Liquid Crystals). 

N90-27921/7/GAR 103,233 
ACTIVE CONTROL 


Active Control of Aerothermoelastic Effects for a Concep- 
tual Hypersonic Aircraft. 


N90-27725/2/GAR 102,467 

Role of separation autopilots for modern missile con- 

cepts. 

TIB/B90-82007/GAR 104,452 
ACTIVE GALACTIC NUCLEI 


Black Holes in X ray oo mg X ray Properties of the Ga- 
lactic Black Hole Candidai 
N90-25712/2/GAR 102,557 


Model for 1/F-Type Variability in Active Galactic Nuclei. 
N90-25799/9/GAR 102,644 
Astrophysical Importance of the Slim Accretion Disks. 
N90-25827/8/GAR 02,672 
Optical Characteristics of a Sample of Soft X ray Select- 
ed Active Galactic Nuclei. 


N90-25843/5/GAR 102,685 

Population or ogg of AGN in the Soft X-ray oo. 

Llama 102,686 
ray Spectra of Emission Line Agn. 

N90°25880/0/GAR 102,692 

Very Low Luminosity Agn. 

N90-25851/8/GAR 102,693 


Spectra (2 to 10 Kev) of High Luminosity Quasars. 
N90-25852/6/GAR 102,694 


Environmental Impact of the X ray Flux from Active Ga- 
lactic Nuclei. 
N90-25853/4/GAR 102,695 


Ginga Observations of the X ray Spectra of AGN. 


N90-25854/2/GAR 02,696 
Complex X ray Spectra of AGN. 
N90-25855/9/GAR 102,697 
Is AGN Spectral Evolution Needed for the CXB. 
N90-25856/7/GAR 102,698 
AGNs and the Spectrum of the X ray Background. 
N90-25858/3/GAR 102,700 
Ultrasoft ee in X ray-Selected AGN. 
N90-25864/1/GAR 102,706 
pe Qed to the Future. 

25867/4/GAR 102,709 
Long Timescale X ray Variability in AGN. 
N90-25868/2/GAR 102,710 


X ray AGN Variability with Hour to Month Timescales. 
N90-25869/0/GAR 102,711 


Extended Line Emission in AGN: Looking at the Central 


Noe oe 25870/8/GAR 102,712 
Quantum Effects in Pair Cascade Models of AGN Spec- 
tra. 

N90-25873/2/GAR 102,715 


Dependence of the Soft X ray Spectral Slope with Radio 

ew. Luminosity, and Redshift, for a Large Sample of 
AGN from the Einstein IPC Data Base. 

N90-25876/5/GAR 102,718 


lon-Heated Thermal Comptonization Models and X Ray 
tral Correlations in Active Galactic Nuclei. 
N90-25880/7/GAR 102,722 


Pure Luminosity Evolution and the AGN Contribution to 
the X ray Background. 
N90-25883/1/GAR 102,725 


Iron Lines from X ray Illuminated Accretion Discs in AGN. 
N90-25884/9/GAR 102,726 


Simulations of High-Resolution X ray Spectra of AGNs. 
N90-25885/6/GAR 102,727 


Electron Positron Pair Winds and the Eddington Limit. 


N90-25888/0/GAR 192,730 
Hard X ray Observations of AGN. 

N90-25889/8/GAR 102,731 
Thermal Comptonization in Accretion Disks. 
N90-25890/6/GAR 102,732 


X ray Emission from Relativistic Jets in AGNs and Statis- 
tical Implications. - 


N90-25893/0/GAR 102,735 
Constraints on the High Energy Properties of Active Ga- 
lactic Nuclei. 

N90-25894/8/GAR 102,736 


Spherical Accretion with Thermal Pair Production as 
Models of AGN. 
102,739 


N90-25897/1/GAR 
Cc ing M of AGN X ray Spectra with the 
102,744 





Shape of the Diffuse X ray Background Spectrum. 
N90-25902/9/GAR 


Mai po ge Flare Model for X Ray Variability in Agn. 


25907/8/GAR 102,749 
Neutral Column Density and Soft Excesses in Active Ga- 
lactic Nuclei. 

N90-25908/6/GAR 102,750 
Spectroscopy of AGNs with Xspect/Sodart in 1993. 
N90-25909/4/GAR 02,751 
Soft X ray Excess in Einstein Quasar Spectra. 
N90-25910/2/GAR 102,752 


Origin of the Continuum of AGN and the X ray Back- 


pom. 
90-25912/8/GAR 102,754 
X ray Variability of Active Galactic Nuclei. 


N90-25914/4/GAR 102,756 
ACTIVE GALAXIES 
Active Star-Fi Galaxies in the X ray Tee 
N90-25848/4/G. Gan 
ACTUATORS 
Simulated poveneg Response of a Servovaive Controlled 
N90-261 67/B/GAR 104,092 


ACUTE NONLYMPHOCYTIC LEUKEMIA 
Child-rearing and adult leukemia: Epidemiologic evidence 
in — of competing hematopoietic stem cell differen- 
tia 
DE90016297/GAR 


104,301 
ADA (PROGRAMMING LANGUAGE) 
Une Application de I’intel Artificielle a la Synthese 
Architecturale des Circuits Ay. Visi ( tion of 
Artificial | Architectural 
VLSI aegrened Orcute). 
N90-26589/3/GAR 103,525 


ition Generator for Rapid Prototyping of Ada Real- 
Control Software. 
N90-27316/0/GAR 


103,445 
Compiling Knowledge-Based Systems from KEE to Ada. 
N90-27334/3/GAR 103,472 


Automated Unit-Level Testing with Heuristic Rules. 
N90-27335/0/GAR 103,425 


Ada as an Implementation Language for Knowledge 





N90-27337/6/GAR 103,426 
DARK: Distributed Ada Real-Time Kernel (Version 3.0). 
PB91-505255/GAR 103,437 
ADAPTERS 
= Adapter-to-| Chamber Deflection Test. 
'90-27780/7/ 103,340 
ADAPTIVE 
comm Moy for an a pony | Robot a (ARM) 
NBO. 28581 /0/GAR 104,083 
ADDITION RESINS 
N90-26129/8/GA 103,230 
Autoclavable Addition Polyimides for 371 C Composite 
N90-27874/8/GAR 104,144 
ADENOSINE TRIPHOSPHATE 
Experiment K-6-10. Effects of Zero Gravity on ge 
Protein Content and Isomyosin Distribution in Rodent 
N90-26464/9/GAR 104,380 
ADENOVIRUSES 
of Cytopathogenicity, Immunofluorescence 
and pais DNA Fitedization aa thethods for te Detec 
tion of Adenoviruses. 
PB91-109280/GAR 104,291 
ADHESION TESTS 
M-52 Spray Booth Qualification Test. 
N90-27727/8/GAR 104,127 
ADHESIVE BONDING 


Evaluation of EA-934NA with 2.5 Percent Cab-O-Sil. 
N90-27909/2/GAR 104,105 


Metal/polymer interface in aluminium adhesive joints: A 





104,106 
ee CONDITIONS 
Volistaendige adiabatische V: stark ueber- 
po A + superheated me jets). isis 
evapora’ 
eth. 4 105,047 
A 
Hyperthermal Atomic Oxygen Generator. , 
N90-27889/6/GAR 103,213 
Pumping and Probing: Vibrational Relaxation in Time 
PB91-112227 , 103,221 


ADVANCED LAUNCH SYSTEM (STS) 

ew Optimization for an Asymmetric Launch Vehi- 

f90-26089/2/GAR 105,610 
ADVANCED PROGRAMS 

Report to on the Study of Need for Nurse Ad- 

iT 4 

PB91-105155/GAR 103,992 
ADVANCED SCIENTIFIC COMPUTING 

JTEC (Japanese Tech Evaluation Center) Panel 

eosnan laeemacl Cioelitte Mi ipan Final Report. 
PB90-215765/GAR 


103,434 
ADVANCED VERY HIGH RESOLUTION RADIOMETER 
ae oe ee ee Paths: An 
N90-28237/7/GAR 
ADVECTION 


102,979 


nie ahs of aa - Forest Fi 
pee ally Bord mae J Lande 's Re- 
publ of Gina USSR on RoceMay 196 
90-27216/2/GAR 104,464 
AERIAL MONITORING 


Some preliminary results from airb teorological 
measurements in a coastal region in Blekinge 1989. 





KEYWORD INDEX 


DE90518781/GAR 102,879 
pe th allee2A nad swe Agee sles ancy haeny 
turbulence measurements, with some wind energy 


cations. 

DE90518782/GAR 103,778 
AERIAL PHOT 

Integracao de | ng A 


Multispectral E Aerofoto 
Do USO = Urbano (inte- 


Pancromatica Para 

— of i shy =~ Panchromatic 
erial Pho! for Saat in Ui Land Use). 

N90-28125/4/ 104,737 


es Moisture Structure Observed During 
N90-28235/1/GAR 


102,977 
FIRE Aircraft Observations of Horizontal and Vertical 
T in Marine Stratocumulus. 
N90-28261/7/GAR 103,003 


October 27-28, 1986, FIRE Cirrus Case Study: Cloud Mi- 
crostructure. 
N90-28283/1/GAR 





103,024 
AERIAL RECONNAISSANCE 
Bete. rom Variability in Marine Stratocumulus Clouds 
from Simultaneous Aircraft and Satellite Meas- 
N90-28226/0/GAR 102,875 
July 16, 1987 Revisited: Lessons for Modelers. 
N90-28232/8/GAR 102,975 
AEROACOUSTICS 
waa Investigations of the Magnetic Train Trans- 
fr 5 
N90-25104/2/GAR 105,741 
Aeroacoustics of Advanced Propellers. 
N90-26635/4/GAR 102,418 
Development of a Linearized Unsteady pega 
Analysis for Cascade Gust Response 
N90-27655/1/GAR “102,311 
AERO. 
Guidance and Control Strategies for Aerospace Vehicles. 
a comp hate 102,403 
lowfield Computation of Entry Vehicles. 
NO027006/0/GAR 105,622 
AEROBIC BACTERIA 
Bi ition of fork an wr aromatic com- 
Besoorr" 7189/GAR 104,262 
AEROBRAKING 
Guidance and Control Strategies for Aerosp Vehicles. 
N90-26013/4/GAR 102,403 
Effect of interplanetary on Options on a Manned 
Mars Aerobrake Configuration. 
N90-26036/5/GAR 105,517 
Aerobraking Transfer Vehicle. 
N90-26053/0/GAR 105,526 
AEROCAPTURE 
ili Radiation and Chemistry Models for Aero- 
e Flowfields. 
N90-27973/8/GAR 105,621 


AERODYNAMIC CHARACTERISTICS 
Prediction oe 9 oe oye i Nonlinear Aerodynamic 
Characteristics of 
NOD DSOSTGAR 102,279 


Effect of Tail Size Reductions on Longitudinal Aerody- 
namic Characteristics of a Three Surface F-15 Model 


with Nonaxisymmetric 
N90-25938/3/GAR 102,280 
Identification of Aerodynamic Models for Maneuvering 


Aircraft. 
N90-25943/3/GAR 


102,284 
Transatmospheric Vehicle Research. 
pre ona 102,384 
a Linearized Unsteady Aerodynamic 
Analysis for cy tn Gust Response Predictions. 
N90-27655/1/GAR 102,311 
Etude des Missiles en Incidence: R No. 4, Rapport 
Final 1988-1989 (Study of Missiles in ). 
N90-27662/7/GAR 104,453 


Active Control of Aerothermoelastic Effects for a Concep- 


tual Hypersonic Aircra‘ 
N90-27725/2/GAR 102,467 
Essai d’un — Ultra-L dans la Soufflerie Anechoi- 
Cepra 19, Rapport Final (Tests of an Ultra-Light 

Mnnelt; the Anectere Wind Tunnet Facility Cepra 19). 

N90-27729/4/GAR 102,523 
AERODYNAMIC CONFIGURATIONS 

Effects of Forebody Geometry on Subsonic Boundary- 
Layer Stability. 
N90-25939/1/GAR 102,281 
AM-X High fa Trials, Development and Results. 


N90-26016/7/ 102,405 
AERODYNAMIC DRAG 

Aero-Acoustic Investigations of the Magnetic Train Trans- 

Nbo-25104/2/GAR 105,741 


Application of Laminar Flow Control to Supersonic Trans- 


90-25049/1/GAR 102,285 


Method for the Reduction of Aerody Drag of Road 
Vehicles. 





AERONAUTICAL ENGINEERING 


N90-27656/9/GAR 
Etude des Effets de yeoneos, appt — 
the, Compressay Ehect Ettects Papper ral of Super- 
N90-27661/9/GAR 102,315 
Etude de l’Ecoulement Autour de la Maquette de |’A300 
; Resultats de la Troisieme d@Essais a 
F2 et aux Resultats de Caicul (Study of 
the Flow around 


the Prototype of A300: Results of the 
Third Test Campaign at F2 and Comparison with Calcula- 


seniiins 746 


tions). 

N90-27663/5/GAR 102,316 
AERODYNAMIC FORCES 

hy Than 10 he) (short Time Oven System for 

ess 

Shock Wave Channels). 

N90-25084/6/GAR 102,518 
AERODYNAMIC INTERFERENCE 

Beitrag Zur bei der Parameteri- 


AM Beispiel der 

| (Contribution to the Improvement of 

the Accuracy in Parameter identification of Nonlinear 
Processes, by Example of the Aircraft Motion). 

N90-25974/8/GAR 102,388 








calculation flow). 
TIB/B90-81840/GAR 102,365 
AERODYNAMIC LOADS 

Aerodynamic Loads and Blade Vortex Interaction Noise 
F redictior 1. 

N90-25942/5/GAR 102,283 
Identification of Aerodynamic Models for Maneuvering 
N90-25943/3/GAR 102,284 


In-Flight Interaction of the X-29A Canard and Flight Con- 
au 73/0/GAR 102,387 
oe Nel Rilievo in Volo di Carichi Aerodina- 

mic a Inflight Experiments to Measure Aerodynamics 
N90-26834/3/GAR 
AERODYNAMIC NOISE 


eee © ee ee eae 
by Ambient Sound. 


102,372 


N90-26636/2/GAR 103,741 
AERODYNAMICS 
Unsteady aerodynamics of windmill 1otors in presence of 
90514420/GAR 109,720 
Unsteady Lifting Surface Method for Single Rotation Pro- 
N90-25940/9/GAR 102,282 
Advanced Recovery Systems Wind Tunnel Test Report. 
N90-27653/6/GAR 105,567 
Aerodynamics of a Linear Oscillating Cascade. 
N90-27657/7/GAR 102,312 


Aerosol Me tee woe with Centrifugal Aerosol Spec- 

trometers: Experiment. 

PB91-109496/GAR 103,847 
des gefesselten Fluges eines ———_ 

in der 

kanals. 


Simulation 
Messstrecke st 
! Se _ tethered fight ofa ghder nthe 
a Linea tunnel). 
Til/B100-81985/GAR 
instationaer: d 


zur Li der E . 
(Calculation of unsteady two three-dimensional flows 
around —— using an implicit relaxation method for solu- 
tion of the Euler a 
TIB/B90-81988/ 102,969 

—s 
OS input deck description. 

Besos 18784/GAR 103,735 
Structural Dynamics Branch Research and Accomplish- 
ments. 
N90-26373/2/GAR 105,639 
Development and Testing of Methodology for Evaluating 


the Performance of Multi-input/Multi-Output Digital Con- 


trol Systems. 
N90-27699/9/GAR 102,446 
Effects of Spoiler Surfaces on the Aeroelastic Behavior 


of a Low-Aspect- 

N90-27700/5/GAR 102,447 

Active Control of Aerothermoelastic Effects for a Concep- 

tual Hypersonic Ai 

N90-27725/2/GAR 102,467 
AERONAUTICAL ENGINEE 


January 15, 1991 KW-3 








N90-27647/8/GAR 102,528 
Aeronautical Snepeeae ing: A Continuing Bibliography with 
Indexes (Supplement 255). 

N90-27648/6/GAR 102,529 


ROSOLS 
Characterization of Biogenic Aerosol Particles from the 
Basin During Dry and Wet Season. 


N90-26418/5/GAR 102,938 

Development of Eye-Safe Lidar for Aerosol Measure- 

ments. 

N90-26503/4/GAR 102,906 

Influence of Continental Sources Aerosois on the 

Marine Stratocumulus During FIRE KOT 

tect serch 102,992 
of Marine Stratocumulus Clouds Modi- 

fied by Ship Track Effiuents. 

N90-28253/4/GAR 102,995 


Verification of the Naval Oceanic Vertical Aerosol Model 
toe be A 
N90- '7/5/GAR 102,999 


Exposures to Acidic 
PB91- 109447/GAR 103,846 


Aerosol Characterization with Centrifugal Aerosol Spec- 
trometers: Theory and Experiment. 
PB91-109496/GAR 


Aerosols. 


103,847 

Predicted Deposition of Nonhygroscopic Aerosols in the 
Human Lung as a Function of Subject Age. 

PB91-109587/GAR 104,348 


Histamine and Methacholine Aerosol Bronchial Challenge 
in Awake Guinea Pigs. 
PB91-109652/GAR 
AEROSPACE ENGINEERING 
Materials and Structures for 2000 and Beyond: An At- 
tempted Forecast by the Dir Materials and Structures De- 


N90-2617 73/6/GAR 


104,349 


102,409 
NASA Patent Abstracts Bibliography: A — Bibli- 
ography. Section 2: indexes (Supplement 3 7). 
N90-26700/6/GAR 104,031 


Introduction to National Aeronautics and Space Adminis- 

tration’s Scientific and Technical Information 

N90-28441/5/GAR 105,695 

Technology Utilization: oe oe the Be serps of NASA 

Aerospace Technology to 

N90-28446/4/GAR 102,263 

NASA's Educational Programs. 

N90-28447/2/GAR 105,698 
AEROSPACE ENVIRONMENTS 


Space Environments and Their Effects on Space Auto- 
mation and Robotics. 

N90-25543/1/GAR 105,627 
Photovoltaic Array Space Power Plus Diagnostics Experi- 
ment. 


N90-25559/7/GAR 105,629 
Experiment K-6-09. Mi and Biochemical In- 
tion of Micr ‘avity-l Nerve and Muscle 
down. Part 1: Investigation of Nerve and Muscle 
aan During ight; Part 2: Biochemical Anal- 
is of Edi and Pit Muscles. 
90-26463/1/GAR 104,379 


AEROSPACE INDUSTRIES 
Labour market study of the British Columbia aerospace 


industry: Final report. 

MIC-90-01771/GAR 103,139 
a a 

Model f nowledge-Based System's Life Cycle. 

N50-25569/6/GAR 105,675 


Technology Utilization: Managing the Transfer of NASA 
N90-28446/4/GAR _ 102,263 
nt als Stra’ it einer effi- 


Technologiemanageme: 
zienten Unternehmensfuehrung. Give manage- 
ment as a strategic element in efficient corporate man- 





a it). 
TIB/B90-81999/GAR 105,699 
AEROSPACE Sadan. 
shay onan ie A Continuing Bibliogra- 
with Inde: me Ghappiemen 
N'90-28327/6/GAR 105,692 


AEROSPACE PLANES 
Prediction of the Ullage Gas Thermal Stratification in a 
aon bee Propellant Tank Experimental Simulation 


N90-26160/3/GAR 103,282 
Flight Control issues of the Next Generation Space 
ransportation Vehicles. 
N90-27742/7/GAR 


105,599 
National AERO-Space Plane: Flight Mechanics. 
N90-27759/1/GAR 105,572 
AEROSPACE SYSTEMS 


— A Model-Based Diagnostic System for Space- 
crat 
N90-25511/8/GAR 


105,501 

K Representation to Support Reasoning Based 
on Mu Models. ” 

N90-25825/8/GAR 103,463 


Low-Gravity Fluid Physics: A Program Overview. 
KW-4 VOL. 91, No. 2 


KEYWORD INDEX 


N90-26273/4/GAR 105,678 
paar ~ ony for 25 Kwe Advanced Stirling Con- 
version Systems for Dish Electric Applications. 
N90-26729/5/GAR 105,643 
Application of Intelligent Process Control to Space Based 


Si § 
N90-27282/4/GAR 105,443 
Automated Tool for the Design and Assessment of 
Space Systems. 
N90-27289/9/GAR 105,444 
Nr A Knowledge-Based Design Aid for the Engineering 
lems. 
N90-27327/7/GAR 105,565 
Tactical Applications of Space Systems. 
N90-27438/2/GAR 104,450 
Tactical from Space: The Next Decade. 
Sig R 104,969 
Block 6: ‘uture Dmsp Space Systems. 
NS0-27449/2/GAR 105,647 
Tactical Uses of the DSCS 3 Communications System. 
N90-27450/7/GAR 104,437 
Testing DOD Systems: The Chall . 
NOODITTIeIGAR - _ 105,604 
Advanced Onboard Propulsion Benefits and Status. 
N90-27786/4/GAR 03,342 


AEROSPACE TECHNOLOGY TRANSFER 
Government Information Quarterly. Volume 7, No. 2: Na- 
tional Aeronautics and Administration Scientific 








and Technical Information ‘ams. Issue. 

N90-28440/7/GAR 105,694 

Enhancing US Competitiveness Through Federal Scientif- 

ic Technical Information: Issues and Opportunities. 

N90-28450/6/GAR 102,265 
AEROSPACE VEHICLES 

Guidance and Control S' gies for Aerosp hicles. 

N90-26013/4/GAR 102,403 

priced Radiation and Ch y Models for Aero- 
capture Vehicle FI s. 
iaoarersiaran 105,621 
id Computation of Entry Vehicles. 

NSO-27986/0/GAR 105,622 

Thermal Structures: Four Decades of Progress. 

N90-28105/6/GAR 102,471 
AEROTHERMOCHEMISTRY 

Results from the IVL TOR Station at Roervik, Sweden. A 

Contribution to the Euratrac Subproject TOR. 

N90-26415/1/GAR 103,837 
AEROTHERMODYNAMICS 

Experimental Aerothermodynamic Research of Hyper- 

sonic Aircraft. 

N90-25954/0/GAR 102,289 


Structural Mechanics Division Research and Technology 
Plans for FY 1990 and Accomplishments for FY 1989. 








N90-26361/7/GAR 102,299 

Computer Modeling and Data ee omg Methods: An 

jeer e ld ned of Jet Engine Condition Monitoring and 

N90-276; 5/2/GAR 102,440 

Thermal Structures: Four Decades of Progress. 

N90-28105/6/GAR 102,471 
AEROTHERMOELASTICITY 

Active Control = mugen Effects for a Concep- 

tual Hypersonic 

NOO2T725/2/GAR = 102,467 
AFDM MODEL 

AFDM: An Ad\ d Fluid-Dy Model. Volume 1, 

Scope, approach, and summary. 

DE90016723/GAR 104,853 

oe An Ad\ d Fluid-Dy Model. Volume 5: 

The convective ithm. 
DE90017536/GAR 104,855 


AFDM: An Adi d Fluid- Model. ged 3: 
AFDM heat-transfer and peer eee 


cients. 
DE90017537/GAR 104,856 
AFDM: An Advanced Fluid-Dynamics Model. Volume 8, 
manual. 


The T6P pos! 
DE90017538/GAR 











104,857 
AFDM: An Ack d Fluid-Dy Model. Volume 7, 
The AFDM code user’s manual. 
DE90017539/GAR 104,858 
AFRICA 
Dust Clouds from African Dust Storms in 1986-1987 as 
Observed by METEOSAT. 
N90-27222/0/GAR 102,891 
AGE ESTIMATION 
aa. water dating by tritium measurements. 
/GAR - 104,499 
yar des NW-deutschen Jura als Grundlage der 
stimmung > der | . 
Beitrag zur Faziesanalyse von Erdoelmutterges- 
teinen. Abschi i ( the north west 


German Jurassic as a basis for dati in hydrocarbon ex- 
ee. a © to taclen anehale of of petrole- 


im bedrock. Fi oy ES ga 
T1B/A90-82014/GA 104,681 


AGGLOMERATION 





for tive coalescence of coals. Fossil 
energy quarterly ney October 1, 1988-December 31, 
1 


DE90017299/GAR 103,647 


Mechanisms for selective coalescence of coals. Fossil 
energy annual report, October 1, 1987-September 30, 


1988. 
Susser ress / oe 





103, ne 
Mech agglomeration of coals. Fossil 
—-_ quarto (2 =. January 1, 1 1989-March 31, ison 
DE90017303/ 103,649 
AGING 
— of motor current signature analysis at the EPR! M&D 
inter. 
DE90012595/GAR 103,546 
AGING (BIOLOGY) 
Microgravity Effects on Insect Development and Aging. 
N90-25243/8/GAR ‘To 661 
AGING TESTS (MATERIALS) 
Time Domain Spectroscopy to Monitor the Condition of 
Cable Insulation 
PB91-112466 104,908 
AGREEMENTS 
International Space Station: The Legal Framework. 
N90-26716/2/GAR 103,059 


Partnership yr and International Management. 
N90-26717/0/GA 103,060 


La Station Internationale: Conditions d’Acces et d’Utilisa- 
tion (The International Space Station: Conditions of 


and Use). 
N90-26718/8/GAR 103,061 


La Station Spatiale Nationale Habitee: Aspects Juridiques 
—— (The Manned National Space Station: 
International Legal Considerations). 





N90-26720/4/GAR 103,063 
Les Mouvements Transfrontieres: Biens, Personnes et 
Technologies (Ci Goods, Person- 
nel and Tech 

N90-26722/0/ GAR 103,065 


Le Droit de I’Espace a |’Epreuve de la Station Spatiale 
‘Space Law Put to the Test by the International Space 


tation). 
N90-26727/9/GAR 103,070 
GATT Activities, 1989: An Annual Review of the Work of 
the GATT. 
PB91-111419/GAR 103,156 
AGRICULTURAL ECONOMICS 


World Grain Situation and Outlook, September 1990. 
PB91-105163/GAR 102,531 


Export Markets for U.S. Grain and Products, September 
PB91-107722/GAR 


103,147 
World Tobacco Situation, September 1990. 
a 107730/GAR 103,148 
lorid Agricultural Production, September 1990. 
PBST. 108332/GAR 102,532 
AGRICULTURAL PRODUCTS 
a ricultural Trade Highlights, August 1990. 
PB91-108274/GAR 103,151 
es Trade Highlights, September 1990. 
PB91-108324/GAR 103,154 


Foreign gut 1990. Trade of the United States (FATUS), 


July/, 
PB91-108522/GAR 103,155 
rere WASTES 
rading of agricultural wastes. 
Dee0770680/GAR 103,667 
AGRICULTURE 





Energieeinsatz in der Landwirtschaft. Rae my Ver- 
brauch, Einsp fuer die 
Bayerische Landwirtschaftsberatung. (Use of energy in 
—— bonne consumption, saving - a manual 
lor the Bavarian Agricultural Extension Service). 
500817323/GAN 103,661 


Future directions for agricultural development on crown 

land in British Columbia: A public discussion paper. 

MIC-90-03062/GAR 102,530 
AID TO FAMILIES WITH DEPENDENT CHILDREN 

Child Care Used by Working Women in the AFDC Popu- 

lation: An Analysis of the SIPP Data Base. 
PBST, -106914/GAR 


103,095 
AIR 
Oxy: Wenn | Monitor System. 
DE90014866/GAI 104,299 





oe Bsecivtcany' -2 “7: analysis by direct sampling 
Mass y and lon Trap Mass 

Seovsemier Summary of pilot studies. Final report. 

DE90016687/GAR 103,970 


Review of Reaction Rates and Thermodynamic and 
Transport Properties for an 11-Species Air Model for 
Chemical and Thermal Nonequilibrium Calculations to 


30000 K. 
N90-27064/6/GAR 105,027 


New, accurate, vectorized approximations of state sur- 
faces for the thermodynamic and transport properties of 
equilibrium air. 


no = |} 


71 


7 


12 


ir- 





TIB/B90-82008/GAR 103,225 
AIR BAG RESTRAINT DEVICES 
— Factors: The Human Interface with Aircraft Interi- 
N90-26496/ 1/GAR 105,711 
AIR BREATHING BOOSTERS 
Ascent and Descent Optimizations of an Air-Breathing 
N90-27761/7/GAR 105,601 
Global Optimization of Air Breathing Launch Vehicle Tra- 
jectories. 
N90-27762/5/GAR 105,602 
AIR BREATHING ENGINES 
Descent Optimizations of an Air-Breathing 
N90-27761/7/GAR 105,601 
AIR CLEANING SYSTEMS 
— air monitor for alpha-emitting aerosol parti- 
DE90016511/GAR 103,886 
AIR CONDITIONING 
Laemmitys- ja ilmastointiprosessien dynaaminen simu- 
lointi ————- + = (HVACSIM(sup +) 
1871 1 /GAR 103,709 
AIR CONDITIONING EQUIPMENT 
Assessment and Economic Analysis of the Mod Ill Stir- 
1980 Jony oe Chiller System. Final Report October 
PB91- 100025/GAR 103,319 
AIR DATA SYSTEMS 
Characterization of the Effects of Pneumat- 
insteady Pressure Measurements. 
No0-27703/9/ GAR 102,510 
AIR ENTRAINMENT 
Comparison of Air Void i Measurements in Fresh 
versus Hardened Concret 
PB91-110254/GAR 103,244 
AIR FILTERS 
TT  spumann 
besooresre "9 09,885 
Powe bad dukt-Rueckhaltung durch HTR- 
@ nach dem Vented Confinement- 
Nteeene Feat it 2.6. Studie zur Filtrierbarkeit einer 


Hi Stoefalatmosphacre, Investigation of fission 


to the pee confinement concept. T 
report 2.6. Study into the filterability of an accidental at- 
—— in the modular HTR). 
TIB/A90-82015/GAR 104,801 


AIR FLOW 


sup 222Rn, (sup ge progeny and (sup ~—e H he 
eny as atmospheric tracers of air masses at the 


Loa Observatory. 

DE90014872/GAR 102,861 
Terrain-induced mesoscale circulations in the Columbia 
DE90016338/GAR 102,862 


Numerische Simulation von Kaltluftabfluessen im Raum 
Wiesbaden. (Numerical simulation of cold-air flow-offs in 


the area of Wiesbaden). 
DE90517479/GAR 102,865 


Modeling of li Reacting Flow Fields. 
N90-26898/8/GAR 103,308 


Comparison of Altitude Test Cell Results. 
N90-27715/3/GAR 102,458 
pee poy of Ground-Level Test Cells and Ground- 
Li 0 Altitude Test Cells. 

NOO-27716/1/GAR 102,459 
General Test Plan. (Revised). 

N90-27721/1/GAR 102,464 


AIR INFILTRATION 
of Multizone Infiltration Specialists (COMmISs) 





tals. 
DE90016649/GAR 103,702 
AIR MASSES 
Cloud Optical Parameters as Derived from the Multispec- 
tral Radiometer. 
N90-28239/3/GAR 102,981 
Observations of Anthropogenic Cloud Condensation 
N90-28251/8/GAR 102,993 
Instability Bursts Associated with Extratropical Cyclone 
Systems ann a Forecast Index of 3 to 12 Hour 
N90-; /4/GAR 102,901 
AIR POLLUTION 
a particulate formation during diesel 7 
progr y report, Mi 
1- Mey 314 31, 1900, 
DE90012682/GAR 103,809 
Uncertainties in energy scenarios and their conse- 
quences for CO2 emissions. 
DE90016293/GAR 103,814 
Survey of state PUC activities to incorporate environmen- 
tal ext into electric utility planning tion. 
DE90016630/GAR 103,816 
cores kankyo wo ki CO(sub 2) ni kansuru seki- 


riyo gijutsu no (eataclon of coms tech- 
masageuler tebtion te COL tor qe camboreneel men. 


KEYWORD INDEX 


DE90517226/GAR ae 
Stoej og luftforurening fra vejtrafikken 
(Noise y * air from road traffic in Copenhagen 
DE90518678/ 830 
Remote Sensing for Better Understanding of the System 
N90-25399/8/GAR 104,725 
Global Tropospheric Chemistry. 
N90-25411/ YGAR 102,810 
Pollutants: Production and Methods of Reduction. 
N90-25990/4/GAR 103,292 
Aircraft Exhaust Emissions: An Engine Manufacturer's 
N90-26004/3/GAR 102,398 
Measurements of T: ic Nitric Acid over the West- 
ern United States Northeastern Pacific Ocean. 
N90-26399/7/GAR 103,834 
Global Consequences of Increasing Tropospheric Ozone 
N90-26401/1/GAR 102,812 


leiaine tienen ed Opeiastionee 


NeczeOe Gan erapearneescic 


Results from Global Tropospheric Sulphur Simulations. 
N90-26413/6/GAR 102,935 
Roeeeneeen Se NT Sens hee Senden A 
Contribution to the Euratrac Subproject TOR. 
NO-28415/1/GAN 103,837 


the ao ae ye from MSW Sampling 
through 2. Combustion Studies. 
Press ms 103,275 


an Exploratory List of Chemicals to Initi- 
ite the —- for Alternatives. 
Peet 107508/GAR 103,276 
Effective Meme oo for Population Studies of Acute Air 
Pollution Health Effects. 
PB91-109439/GAR 103,845 


Exposures to Acidic Aerosols. 

PB91-109447/GAR 103,846 
Technology Trends in CFC and Halons Replacement. 
PB91-111112/GAR 103,850 


Ozone Dosimetry Predictions for Humans and Rats. 
PB91-113852/GAR 103,851 
Emitt = Ui eat mw der 
lenten Intersuchung oe ne eg 
Teilvorhaben 2. ee 
. (Heavy metal oo 
areas affected by industrial lution sources, bys here ie 
tion of accumulation effects. Meteoro- 
Studies and dispersion calcula’ ieummhe 
Ti 37A90-82008/GAR 103,853 


European propulsion forum: Future civil engines and the 
— . Proceedings. 
1B/B90-82011/GAR 103,858 
6. Statuskolloquium des PEF vom 6. bis 8. Maerz 1990 
im K Karlsruhe. Zusammenfassun- 
gen der yoy te tw 
project, on March 6-8, 1990 at Nuclear Re- 
search Center. . Summarizing reviews of the program man- 
. 
‘f/ B90-82043/GAR 104,473 


ne oe eS eae 
raeumlichen Verteilung-der derzeitigen und kuenftigen SO 


sub 2 - und NO sub x -Emissionen in Baden-Wuerttem- 
berg. (Evaluation ‘and discussion of the temporal resolu- 
tion and of and future SO sub 


present 
2 - and NO sub x -emissions in the State of Baden- 


bo yom ent, 3 
TIB/B90-82047/GAR 103,862 


AIR POLLUTION ABATEMENT 


Short-rotation woody crop opportunities to mitigate 
DE90016526/GAR 103,815 
Regeneration of alkali in caustic desulfurization systems. 
Fossil enersy quarterly report Api 1 1988-June 30, 
DE90017298/GAR 103,910 


Regeneration of alkali in caustic desulfurization systems. 
Fossil energy quarterly report, January 1, 1989-March 31, 


1989. 

DE90017302/GAR 103,911 
Regeneration of alkali in caustic desulfurization systems. 

= energy quarterly report, April 1, 1989-June 30, 

DE90017310/GAR 103,912 

New Italian energy plan: ran of differ- 

ent regulatory scenarios on the of air pollutant 

emissions ited by fossil fuels. 

DE90514425/GAR 103,821 


Aktionsprogramm ‘Rettet den Wald’ (3. Fortschreibung). 
DESBS17965/0AR ‘Save the forest’ he 
be 7385/GAR : t 


Drifts- og i et elsystem. (Plan- 
Ce a tuations oul eanatindl tn an chentty Gomer 





Bee0s 18681 /GAR 103,831 
oe for mitigating the greenhouse effect. 
19511/GAR 102,919 


Clean Air Act Amendments of 1990, S-1630. 





search development. 
DE90014848/GAR 103,811 
Indoor radon: for i 
Sapee ote options controlling 
DE9001 /GAR 103,880 
i i Steel filters for nuclear air Pe, 
peso 64 6472/GAR 03,885 


Comprehensive report to Congeee Goan Col Tecate 
gy Program. 10 MW demonstration of gas suspension ab- 


DE90016669/GAR 103,817 
approach for enhanced mass transfer effects 


in-duct flue gas processes. 
No. 8, 1, 1990 through June 30, 1990. 
90016794/ 103,819 
isub x)-Umsetzung mit NH(sub 3) an A-Koks nach 
= (Conversion of 
NOx from ‘A’ coke using NH3, downstream of a gas-fired 
power plant unit). 
DE90517368/GAR 103,824 
Aktionsprogramm ‘Rettet den Waid’ (3. Fortschreibung). 
a ‘Save the forest’ (3rd ). 
DE90517385/GAR 825 


PCDD/ en ta cnn nt ng 
brennungsaniage. Abschiussbericht. T. C. Zusammenfas- 

Ret 
Final report Pt ammny ant deen of 


DESOS! 741 1 7a13/GAR 103,826 





Umweilttechnologien v 
mental on 
DE90517430/ 103,829 
Restprodukter fra avfalisforbrenning. (Residues from mu- 
7 lid rene ion). 
DE90518765/GAR 103,892 


State of Illinois Environmental Protection Agency Final Air 
Pollution Control Program Plan for Federal Fiscal Year 


1991. 
PB91-105023/GAR 103,842 


Schadstoffen geringer 
of filter media for Le x ‘pata in 
low "h ogas om 
T1B/AS081840/GAR 103,852 
Erprobung von ae Seseeen ow schwere Dieselfahrzeuge. 
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Physiologische Indikatoren und Toleranzmechanismen 

bei Pflanzen unter Saeurebelastung. Abschlussbericht. 
i indicators and tolerance mechanisms in 

plants exposed to acidity. Final report). 

DE90517322/GAR 

Proximate Composition of Seed and Biomass from Soy- 

bean ee = at Different Carbon Monoxide (CO2) 


103,823 


VOL. 91, No. 2 


KEYWORD INDEX 


N90-26480/5/GAR 104,270 


Klimatische Verhaeltnisse in _- im Hinblick auf die 
Waldschaeden. Abschlussbericht. (Climatic 
conditions in Bavaria in view of novel forest disease. 


Final report). 

TIB/A90-81886/GAR 102,903 
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m_ in the ENEA’s research center in Saluggia, 
DE90514460/GAR 103,893 


Sm Bp ae Variation of Lead-210 in Relation to Particle- 
Bound Sulphur in Surface Air in Finland. 
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_— -aided design of commercial air- 
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N90-25091/1/GAR 102,375 
Towards 2000: The Composite Engine. 
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tempted Forecast by the Dir | Matonale and Structures De- 
partment. 
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N90-25937/5/GAR 102,279 
Effects of Forebody Geometry on Subsonic Boundary- 
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Stage 2 Re-Engining: The Only Way to Achieve a Real 
NOO2S077/ 17GAR 102,391 
Towards 2000: The Composite Engine. 
N90-26000/1/GAR 102,394 
a ee 
Gas Turbine Engines. 
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ft palo engines to the Sad pod mor +e 
arcraf aston 102,476 
European jon forum: Future civil engines and the 
ee . Proceedings. 
B/B90-82011/GAR 103,858 
AIRCRAFT EQUIPMENT 
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N90-27644/5/GAR 102,505 
Automation of the Readout, Transcription and Evaluation 
of SS ight Data at DLR. 
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AIRCRAFT MAINTENANCE 
CREW CHIEF: A Cs Se a & 
Aircraft inician. 
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terly technical progress report No. 10, October 1-Decem- 
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DE90016562/GAR 103,604 
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lyst for the Oxidation of CO in CO2 Lasers. 
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Electrocatalyst Surfaces. Annual Report January-Decem- 
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103,216 
Synthesis and Pr ies of a Novel Catalyst for the 
Combustion of Mothene. Final Report January 1986-De- 
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= pe toren. (investigations of the activity reduction of 
TIB/B90.61800/GAR 103,855 

CATALYTIC ACTIVITY 


oepey of Peroxy bone wy by Cu lon Catalysed Reac- 
N90-26429/2/GAR 


102,947 
Monoxide Oxidation Kinetics over 
NASA Carbon Dioxide Laser Catalysts. 
N90-27885/4/GAR 103,212 
CATALYTIC CRACKING 
Zeolite mga mode. Coked zeolite characterization 
by adsorption of various molecules. 
DE90518447/GAR 103,664 
CATALYTIC EFFECTS 
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a7 size pores. 
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tic catalyst in presence of hydrogen sulfide and ammonia. 
DE90518454/GAR 103,666 
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—_ — of the selective catalytic reduction of 
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ting lon Exchange for R ing Radium from 
Groundwater. 
PB91-109884/GAR 103,959 
CATTLE 
Soil ingestion by dairy cattle. 
DE90017196/GAR 102,539 
CAUCHY PROBLEM 
Hyperbolic Conservation Laws and Numerical Methods. 
N90-27990/2/GAR 102,326 
Vers un Schema Bidimensionnel de Type Godunov Ani- 
sotrope. Sur le Calcul des Vitesses des Noeuds dans les 


Codes Multidimensionnels Lagrangiens (Towards a Two 
Dimensional of teens Godunov Type. On 
the ie of the Velocity of the Nodes in the Multi- 
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Enhanced oil recovery through in-situ generated surfac- 
= augmented by chemical injection. Final report, 
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i oo Bumps through Conven- 

tional Gate Entry 

PB91- 110700/GAR 104,673 
CAVITATION FLOW 

Three-Dimensional Cavity Flow Fields at Subsonic and 

Transonic . 

N90-27650/2/GAR 102,308 
CAVITIES 

studies oe — affecting gas release 
an 

DE90016632/GAR 104,481 

CAVITY RESONATORS 


Statistical characterization of a mode-stirred chamber. 


DE90014860/GAR 105,229 
CEBAF ACCELERATOR 

Cebaf Instrumentation and Control System. 

N90-25657/9/GAR 105,346 

Simple Beam Position Monitor System for CEBAF. 

N90-25664/5/GAR 105,349 


CELL DIFFERENTIATION 


and adult leukemia: Epidemiologic evidence 
in support of competing hematopoietic stem cell differen- 
tiation. 
DE90016297/GAR 104,301 
CELL DIVISION 
Microgravity and Mammalian Cells. 
N90-25240/4/GAR 105,658 
CELL LINE 
Epidermal Growth Fostes (EGF) oe mestng Trans- 
duction in A431 Cells Is Sensitive to G 
N90-25241/2/GAR 105,659 
CELL MEMBRANES 
Mathematical analysis of bursting electrical activity in 
posenete beta cells. 
E90016119/GAR 104,288 
CELL NUCLEUS 


Determination of the cell and mucous distribution in the 
airways of the lung for modeling injury due to inhaled 
and daughters. Progress-performance 


radon radon 
£00016203/GAR 104,353 
CELL SURVIVAL 
Cytotoxicity in Human versus 
at Nasal Epithelial Calls In vitro. 
peor 109819/GAR 104,420 
CELLS (BIOLOGY) 


Experiment K-6-06. Morphometric and Em Analyses of 


Tibial Epiph “ae from Cosmos 1887 Rats. 
N90-26460/7/GAR 104,376 
Experiment K-6-17. Structural and Cell Turnover 
in the Rats Small intestine Induced by Spaceflight. 


N90-26470/6/GAR 104,386 
Experiment K-6-22. Growth Hormone Regulation, Synthe- 
sis and Secretion in Microgravity. Part 1: Somatotroph 
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thalamic Hormones. Part 3: Plasma Analysis. 
90-26475/5/GAR 104,391 
se omangie K-6-23. Effect of Spaceflight on Levels and 
ction of Immune Cells. 
NOO-26470/3/GARt 104,392 
CELLULOSE 
Development, characterization, and applications of opti- 
cal pH sensors ed at cellulosic film. 
DE90016416/GA 103,203 


Monitori Aang of Chiorine from MSW Sampling 
tn oy To ei Part 2. Combustion Studies. 
PBT 107383 103,275 


CEMENT INDUSTRY 


pps sulla possibilita’ di definire indicatori congiunturali 
consumi energetici. Un case-s' il settore ce- 
pont ng jae consumption trend ai ysis: Cement in- 


dustry case ). 
DE90514428/G R 103,583 
CEN X-3 X RAY SOURCE 


VHE gamma ray Emission from Southern Hemisphere X 


ray Binaries. 
N90-25758/5/GAR 102,603 
Orbitally Modulated VHE gamma Rays from Cen X-3. 
N90-25812/0/GAR 102,657 
CENSUS 
Census Catalog and Guide, 1990. 
PB91-104224 
CENTRAL HEATING PLANTS 
Central Heating Plant site characterization report, Marine 
Corps Combat Development Command, Quantico, Virgin- 


ia. 
DE90015512/GAR 104,432 
CENTRAL NERVOUS SYSTEM 
Polychlorinated Biphenyis and the Developing Nervous 
Comparisons. 
91-109710/GAR 104,416 
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mines et des Neuropeptides dans le Systeme Nerveux 
Central (Functional Properties of Certain Neuro-Excitatory 
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the Central Nervous System). 
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Experimental Investigation of the Hydrodynamic Forces 
on the Shroud of a Centrifugal Pump Impeller. pa 
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Internal Strain (Stress) in an SiC-Al Particle-Reinforced 
Com Study. 


posite: An X-ray Diffraction 
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Application of Eognestng Ceramics in Gas Turbines. 
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Elastische Eigenschaften von keramischen Verbundwerk- 
— bei hohen Temperaturen. (Elastic properties of 


Extension of a Noninteractive Reliability Model for Ce- 
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‘amic composite materials at high temperatures). 
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inal report) 
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Analysis of aluminum oxide ceramic. 
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Shock experiments in metals and ceramics. 
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heat exchangers. 
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Computer py ot 
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Development of Polysilsesquioxane Composites. 
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amics Analysis and Reliability Evaluation of Structures 
(CARES). Users and Programmers Manual. 
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Reliability Analysis of a Structural Ceramic Combustion 
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Micromechanical Model of Crack Growth in Fiber Rein- 
forced ics. 
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HTR-Modul-Kraftwerksanlage. Qualifikation von Brennele- 
menten und Werkstoffen. Schlussbericht. (The HTR mod- 


ular power reactor system. Qualification of fuel elements 
and materials. Final report). 
TIB/A90-81885/GAR 104,901 
Elastische Eigenschaften von keramischen Verbundwerk- 
— bei hohen Temperaturen. (Elastic of 
composite materials at high temperatures). 
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Profil- und Tiefschleifen von Hochleistungskeramik und 
Sonderverfahren. (Profile and deep grinding of high-per- 
formance ceramics and special processes). 
TIB/A90-81975/GAR 104,064 
CERENKOV COUNTERS 

Detection of VHE gamma Rays Using the Atmospheric 

Cerenkov Technique. 

N90-25761/9/GAR 102,606 
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Magnetism and bonding in actinide and rare earth sys- 
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CERIUM HYDRIDES 
Resistivity peaks and nonmetal-metal transitions in hy- 
drides of La and Ce. 
DE90017416/GAR 105,127 
CERIUM OXIDES 


bey Oe testing of in-situ cerium oxide coated anodes 
for aluminum electrowin ‘an mae Final report, De- 


Sauanead 1987- 

B2eS/GAR 104,198 
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CERMETS 
Long-term testing of in-situ cerium oxide coated anodes 
a 2: Final report, De- 
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Reservoir and geochemical study of Cerro 

Prieto | wells. 

DE90015727/GAR 103,690 
CERTIFICATION 

Erstellung von Richtlinien fuer die Abnahme 

und von Fae Be dbseeeny Tanne an 
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Role of NDI in the Certification of Turbine Engine Compo- 

nents. 
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Reaktorwerkstoffen. Suatalion Ps — sorption of 

cesium by reactor materials). 

TIB/B90-82052/GAR 104,911 
CESIUM 137 


Simulations of infiltration of meteoric water and contami- 
nant movement in the vadose zone at single-shell 
tank 241-T-106 at the Hanford Site. 
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of aha in forested 

study. 
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CHALLENGER (ORBITER) 

GPHS-RTG Response to Challenger Type Accident. 

N90-25163/8/GAR 105,605 
CHAMFERING 

Advanced Deburring and Chamfering System. 

PB91-112482 104,061 
CHANNEL FLOW 


CHANGE: A numerical model for three-dimensional mod- 
elling of channelized flow in rock: User’s manual and list- 
De9001 6620/GAR 104,479 


CHANGE: A numerical model f ree-dimensional 
eae channelized flow in ae = and design. 
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Flow Resistance and Critical Shear Stress in Steep 
Channels. 
N90-25282/6/GAR 105,013 
Measurement of Terms and Parameters in Turbulent 
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with Direct Numerical Simulation. 
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CHARACTERIZATION 
Characterization of Porous Media: Pore Level. 
N90-25303/0/GAR 104,508 
Characterization of Porous Media: Field Level. 
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Characterization of Fluids in Porous Media. 
N90-25305/5/GAR 105,017 
System Matrix Characterisation of Input-Output Equiva- 
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CHARGE-COUPLED — 
Radiation-induced noise , o- device (CCD) 
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3D, particle-in-cell code, QUICKSILVER. 
DE90016221/GAR 105,254 


CHARGED PARTICLES 
a, of the Saturn Dust Environment from the 


Analysis of ae Char: Particle Measurements. 
N90-26784/0. 9 102,548 
CHARM PARTICLES 


Charmproduktion in 800 GeV/c eet 

wirkungen. (Charm production in 800 GeV/c proton- 

T1B/A90-81862/GAR 105,373 
CHARON 

Carbon in the Outer Solar System. (Abstract Only). 

N90-27593/4/GAR 102,791 
CHARS 

Micropore diffusion in coal chars under reactive condi- 

tions. Final technical report. 
DE90018668/GAR 103,599 
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PFBC conditions. 
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Test for Automatic Neph-Analysis Chart. 
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frared Data Observed by the Gi 
N90-27223/8/GAR 102,957 
CHEBYSHEV APPROXIMATION 
Resolution de l’Equation d’Orr-Sommerfeid en Tridimen- 
sionnel et en incompressible Par Methode de Galer- 
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(Solution of the Orr-S ffeld Equation for Three Di- 
essible Flow Using Galerkin Method 
and Chebichev Polynomials: The Cocip ). 
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Methods for the Analysis of Mineral Chromites and Ferro- 
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CHEMICAL COMPOSITION 
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Deb0015304/GAR 103,163 
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Ae ee and Deposition of Pollutants. 
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CHEMICAL REACTORS 
Sobes rontenes Circumsteliar Envelopes. 
N90-27570/2/ 102,769 
Numerical —— of the ae 
Composition and GuusrOneaee aoe Solar 
Conditions. 
Po Nn 102,963 
Chemical Compositions of Waste 
Secures ina ype Sioawed Space Habitat. 
N90-28333/4/ 105,693 
CHEMICAL EFFLUENTS 
SamTrack: A sample tracking system for environmental 
DE9001 /GAR 103,968 
Toxics in the Community, 1988 National and Local Per- 
PB91-100230/GAR 103,865 
CHEMICAL 
Interstellar Grain Chemistry and Organic Molecules. 
N90-27569/4/GAR 102,768 
CHEMICAL EXPLOSIONS 
—— phenomenology in jointed rocks: New insights. 
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CHEMICAL EXPLOSIVES 
Chemistry and materials science research report. Second 
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Senate of detonation soot Il: More diamonds and vola- 
DE90017237/GAR 104,978 
CHEMICAL INDUSTRY 
Clean in the Italian chemical industry. 
DE90514419/ 103,913 
CHEMICAL PROPERTIES 
lonic Mechanism of Carbon Formation in Flames. (Ab- 
stract Only). 
N90-27582/7/GAR 103,271 
CHEMICAL RADIATION EFFECTS 
Irradiation-induced microchemical effects and |ASCC initi- 
DE90016565/GAR 104,187 
CHEMICAL REACTION KINETICS 
Transition state theory applying to the study of reaction 
processes in detonation. 
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Diy during the decomposition of aliphatic hydrocarbons 
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CHEMICAL REACTIONS 
Time-resolved FTIR emission studies of laser photofrag- 
mentation and chain reactions. Progress report, Septem- 
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Combustor i 
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tated by KIVA-2. 
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Carbon-Rich Particles in Comet Halley. 
N90-27565/2/GAR 102,764 
Unifying Picture of Gas-Phase Formation and Growth of 
PAH, Soot, Diamond and Graphite. 
N90-27575/1/GAR 102,774 
CHEMICAL mop hl 
Activated Double Bonds: Predic- 
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91-109256/GAR 103,217 
CHEMICAL REACTORS 
development of a multi-solid fluidized bed 
reactor concept. Final report. 
DE90009673/GAR 103,595 
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tion process the production of co-products. erly 
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C.A.R.S. diagnostics on photochemical reactors: Detec- 
tion of reaction ae in IR laser vapour deposi- 


i ultrafine SiC 

DE90514491/GAR 103, 166 

Formation of Chlorinated Organics during Solid Waste 

PB91-109850/GAR 103,957 
CHEMICAL SPILLS 

Structural integrity assessment of concrete slabs by non- 

destructive examination and Fourier transform-infrared 

methods. 

DE90017233/GAR 103,123 
CHEMICAL TREATMENT 


Chemical pretreatment of coal in a stirred ball mill. Fossil 
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eainan framework for v 

Chemical Weapons Convention. 
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Reaktorwerkstoffen. (Investigation of G0 camten of 


cesium reactor materials). 
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een REACTOR 
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Polychlorinated Biphenyls and the rt ot, Nervous 
191- 109710/GAR 104,416 
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DE90000362/GAR 103,782 


Two terminal CulnSe2 based cascade cells. Final sub- 


contract 16 January 1987-15 January 1989. 
De90000369/GAR 103,783 
COPPER OXIDES — 


of the Normal and 
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Role of the Oxide Film in the Transgranular Stress Corro- 
sion Cracking of Copper. 
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Case-Based Reasoning in Design: An Apologia. 
N90-27308/7/GAR 104,038 


Automated Extraction of Knowledge for Model-Based 


Nob27316/6/GAR 


104,039 
Documentation and Knowledge Acquisition. 
N90-27325/1/GAR 102,240 
Application of Meteorological Satellite (METSAT) Data to 
a Atlantic Treaty 
Nob 27440, /8/GAR — 102,894 


Wise GAR vo en “ 102,478 





DECISION THEORY 
Using Decision-Tree Classifier Systems to Extract Knowl- 
edge tom, Oates ; 103,471 
DECODERS 
M- ithm/Sequential Decoder for Convolutional 
and Trellis 4 
N90-26528/1/GAR 103,401 
DECODING 
oe M- ithm/Sequential Decoder for Convolutional 
and Trellis 
N90-26528/1/GAR 103,401 
DECOMPOSITION 
Closed-Form Solution of Decomposable Stochastic 
Models. 
N90-26619/8/GAR 103,388 
DECOMPOSITION oo 


yey ttmosphaerischen Real apy 
beim Aten aishation tischer Kohlenwasserstoffe durch i 
pera smog" (Investigation of the atmospheric reaction 

the decomposition of aliphatic hydrocarbons 


By nyo xyl radicals). 
B/A90-81893/GAR 102,860 
DECOMPOSITION REACTIONS 
memes sneer eel 8 fee orate ications on 
Sampling and Detection from SF6-Insulated Equipment. 
PB91-112540 103,222 
DECONTAMINATION 


Weiterentwicklung eines Verfahrens zur Entfernung ra- 
dioaktiv kontaminierter Beschichtunger, von Beton- und 
ew | bei der Stillegung von Meryl 
" a. 
development o1 sa daee to Ue cad daerioe. 
»o- contaminated coatit from concrete structures when 
a down nuclear plant by using shock cooling. Final 
report) 
TIB/A90-82013/GAR 104,847 


DEEP SPACE NETWORK 
Novel Multireceiver Communications System Configura- 
tion Based on Optimal Estimation Theory. 
N90-26216/3/GAR 103,359 


Telecommunications and Data Acquisition Report. 
N90-26217/1/GAR 103,360 


Goldstone Intracomplex Connected Element Interfero- 


metry. 
N90-26218/9/GAR 105,588 


Information Content of a Single Pass of Phase-Delay 
Data from a Short Baseline Connected Element Interfer- 


ometer. 

N90-26220/5/GAR 105,589 
Applications of Different Design Methodologies in Naviga- 
tion and Di pment at JPL. 
N90-26221/3/GAR 105,590 
Application of inertial Instruments for DSN Antenna 








Pointing and Tracking. 

N90-26224/7/GAR 105,591 
oe and ees Analysis of the Dss-13 Beam 
Noo: 228/4/GAR 105,592 


Two-Telescope Receiver Design for Deep Space Optical 
Communications. 
N90-26226/2/GAR 105,593 


Initial Results on Fault Diagnosis of DSN Antenna Con- 





trol Assemblies Using Pattern Recognition Techniques. 
N90-26228/8/GAR 105,595 
Long-Range ae A = Model for Support of Future 
Space Missions a Deep Space Network. 
N90-26231/2/GA\ 105,596 
DEFECTS 
Particle netw during p filtration 
and ae em tion: Analysis by gamma-ray densitometry. 
DE90016534/GAR 104,112 
Fabrication of artificial reference defects for non destruc- 
Deoostaeic 0/GAR 104,862 
Neural Networks for Detecting Defects in Aircraft Struc- 
tures. 
N90-26345/0/GAR 102, wid 1 


Stima Del Tasso di Guasto Per Ci i M 
pone (Estimation of Defective Rate of Mechanic-Hy- 
its). 


Component 
N90-27120/6/GAR 102,439 
Experimental Fault Characterization of a Neural Network. 


KW-40 VOL. 91, No. 2 





KEYWORD INDEX 


N90-28373/0/GAR 103,476 
DEFENSE INDUSTRY 
‘on i 90/1. 
26788/1/GAR 102,419 
DEFENSE PROGRAM 
Space-Based Wide Area Surveillance System Studies. 
N90-27444/0/GAR 102,896 


Potential New Tactical Applications of the Global Posi- 


pow Ss eyy. (GPS). 
N90-27449/9/GAR 








104,748 
Wirkungen von Ri und 
Ri in den Vereinigten Staaten: Eine Li- 
teraturanalyse eens of the Whole National Economy of 
Defense Spending and Space in the US: A Literature 
Analysis). 
N90-28464/7/GAR 103,138 
DEFICIT REDUCTION 
Conference Report on the Omnibus Budget Reconcilia- 
tion Act of 1990, HR 5835 - H. Apt. 101. 
PB90-960110/GAR 103,137 
DEFLECTION 
Refractive Error Ai ~aA the Ir ic M 
ment of 2-D Density Fields olant di 
N90-26655/2/GAR 105,073 
DEFORMATION 
Deformation effects on the development of grain bounda- 
ry ae depletion (sensitization) in type 316 austenit- 
tainless steels. 
E90016130/GAR 104,179 
Postbuckling Response of Long Thick Isotropic Plates 
Loaded in —— Including Higher Order Trans- 
Noozeteo/rIGAR ; 105,221 


Processus de Deformation des Matrices de Composite 
en Relation , Leur Structure Moleculaire (Deforma- 
tion Processes of Composite Matrices in Relation to 


Their Molecular Structures). 

PB91-111443/GAR 104,230 
DEGENERATION 

Experiment K-6-09. Mi ical and Biochemical In- 

v ition of Mi luced Nerve and Muscle 


——- of Nerve and Muscle 
light; Part 2: Biochemical Anal- 


90-26463/1/GAR 104,379 
DEGRADATION 
Spene Corrosion Forecasting Model for C-5 Air- 
craft. 
N90-26815/2/GAR 102,427 
DEGREES OF FREEDOM 
Rea sation Technology for Microgravity Lab- 
oratory Robots. 
N90-28062/9/GAR 105,461 
DEICERS 
NASA/University/Industry Consortium for Research on 
Aircraft Ice Protection. 
N90-25969/8/GAR 102,383 
DELAMINATING 


Strain Energy Release Rate Analysis of Delamination in a 
Tapered Laminate Subjected to Tension Load. 

N90-26076/1/GAR 104,136 
Characterization of Impact Damage in Composites. 
N90-26811/1/GAR 102,423 


nas meet of ot in og ~~ gd and 


Alumi ‘e Composite Panel 
N90-27876/3/GAR 104,146 


DELAWARE ESTUARY PROGRAM 

Citizen Opinions about the Delaware Estuary: Results of 

a Public Opinion Survey 

PB91-106831/GAR 104,721 
DELIVERY OF HEALTH CARE 

inovative Approach to Health Care for the Homeless/ 

Very Poor: A Nurse Managed Clinic. 

PB91- 104570/GAR 


103,999 
Health Care in Rural America. 
PB91- 104927/GAR 103,987 
DELTA WINGS 
Simulation des gefesselten Fluges eines Gleitflugzeuges 
in der Messstrecke eines Nieder hwindi ket Wind- 


kanals. (Simulation of ied eens. of a glider in the 
working section of a low-velocity wind tunnel). 
TIB/B 1985/GAR 
DEMOGRAPHY 
Hanford Site New Production Reactor (NPR) economic 
and demog ic baseline forecasts. 
DE90016195/GAR 104,850 


Trend Analysis of Women | Who Hold to Aviation Ad- 
Certificates: 


fon or side Collegia A Pr iy 
in ite Aviation wake anks. 
N90-25691/8/GAR 102,526 
DENITRIFICATION 
Flexible mode fluidized carbon bed biodenitrification 


system. 
DE90016193/GAR 


102,477 





103,882 
Unt eens zur Aktivitaetsminderung bei DENOX- 
— (Investigations of the activity reduction of 
TiByB90618 cat Gar 103,855 


po Lan oye dual purpose power ). 

18676/GAR 

Erhvervsmaessig ud ise og af krat 

og a (Commercial aieaton and 
of combined od and heating and surplus heat). 

DED05 18677 /GA 


103,557 

DENSITOMETERS 
Particle network rearrangement during pressure filtration 
and sedimentation: Analysis by gamma-ray densitometry. 








DE90016534/GAR 104,112 
DENSITY (MASS/VOLUME) 

riment K-6-12. Morph of Atrial or 

Dien yo ee Study 





and + Part 1: 
of the Liver: Part 2: The Atrial Granular Accumulations. 
N90-26466/4/GAR 104,382 


Numerische Unt Ebenen 
Scherschicht oy Swe rng Unterschiediicher 
Dichte (Numerical Investigation of the incompressible 





Plane Shear Layer Between Two Gases with Different 

Densities). 

N90-27084/4/GAR 102,307 
DENTAL MATERIALS 

Methacrylate Oli with Pendant lsocyanate Groups 

as Tissue 

PB91-111971 103,102 
DENTAL ee 


Children’s 
PB91-106708/ 08/GAR 
ae ic gery ACIDS 


| ee 


Coppene of Cytopathogenicity, Immunofiuorescence 
and In situ DNA Hybridization as Methods for the Detec- 
tion of Adenoviruses. 
PB91-109280/GAR 104,291 
DEPOSITION 
Carbon Deposition Model for Oxygen-Hydrocarbon Com- 
— Bn 6: Data Analysis and Formulation of an 
N90-26095/1/GAR 103,261 


Measurements of Tropospheric Nitric Acid over the West- 
ern United States and Northeastern Pacific Ocean. 
N90-26399/7/GAR 103,834 


Alluvial River Bed Transport Process with Graded Materi- 


PB91-111559/GAR 104,517 
DESCENT TRAJECTORIES 

Ascent and Descent Trajectory Optimization of Ariane 5/ 

Hermes. 

N90-27743/5/GAR 105,613 
DESIGN 


RAs ttl n 


for 
es, oyster Design he inMine Testing. 





PBOT- 1 1 10680/ 104,669 


hr und Untersuchung des OPTIWA-Rotorblattes 
mit der Methode der Finiten Elemente. (Design and in- 
vestigation of the OPTIWA rotor blade using the finite 


element method). 
TIB/A90-81869/GAR 103,745 
DESIGN ANALYSIS 

—— Methodologies for Mg aaa Aerodynamic 
Characteristics of Control Surfac: 

N90-25007/5/GAR 102,279 
en me er he Fluid — 3-D Analysis for Advanced 
N90-26291/6/GAR 103,304 
Design of an Autonomous Lunar Construction Utility Vehi- 

le. 

N90-26330/2/GAR 105,484 
Computer Module Used to Calculate the Horizontal Con- 


trol Surface Size of a Conceptual Aircraft Design. 
N90-26515/8/GAR 102,415 


ones d’ ee tgs som Configurable (Concep- 
a Reco! able Microprocessor 
NBO.2681774/GAR 103,523 


Space Station Definitions, Design, and Development. 

Task 5: Multiple oo, Telerobot Coordination and Con- 
trol: Manipulator thodology. 

N90-26577/8/GAR 105,536 


Finite Element Models of USAF Aircraft Structures. 
N90-26820/2/GAR 02,432 


Toward the Optimization of a Non-Diffusing, Two-Dimen- 
sional S-Shaped Duct. 
N90-27068/7/GAR 102,306 
Case-Based Reasoning in Design: An Apologia. 
N90-27308/7/GAR 

DESIGN CRITERIA 
Influence of Design Characteristics on Concrete Durabili- 


Pi91-110262/GAR 103,245 
DESIGN FLOOD 

Determination of an Upper Limit Rainstorm for the 

Colorado River Basin above Hoover Dam. 

PB91-104562/GAR 104,512 


104,038 


s~ 


ore?sSs> = 


a 


Laser-induced Desorption: State-Resolved Evidence for 
Processes. 


Carrier Driven 
PB91-112037 103,220 
DESULFURIEATION 
on ee wore i 1000 Aamnt Ste 31, 1990. ° am 
£00016756/GAR 103,636 


Pore structure and reactivity changes in hot coal 
eerie cohen, Vociaiah Gages $e 


90016764 '764/GAR 103,818 

pe me gy = ee a wastes from 
ee 

coal-fired power plants - Amount, quality and utilization in 


DE90518695/GAR 103,916 
DETECTION 

Real-Time Wore ARM Collision Detection System. 

N90-26582/8/GAR 104,084 

Detecting Perceptual Groupings in Textures by Continuity 

N90-27310/3/GAR 103,451 

Model for a Space Shuttle Safing and Failure-Detection 

N90-27314/5/GAR 105,562 
DETERIORATION 

Forensic Pavement Analysis. 

PB91-108498/GAR 103,252 
DETONATION 

Diamonds in Detonation Soot. (Abstract Only). 

N90-27585/0/GAR 102,783 

Multi streak radial technique. 

TIB/B90-81833/GAR 104,992 

expostes unde of the reaction behaviour of insensitive high 

—_ -_ 

TIB/B90-82003. 104,984 

DETONATIONS 


Analysis of pyrotechnic devices by laser-illuminated high 
DE90015741/GA 104,987 


Rameeientity ot checivinguned. custherate ceptions 
mixtures. 


in selected porous 
DE900161 04/GAR 104,975 
Ere See Stans Sggtny tb en ately eran 
90016558/GAR 104,989 
DETONATORS 
Finite difference modeling of laser diode ignited compo- 
nents. 
DE90015652/GAR 104,972 
DETOXIFICATION 
Sandia National Laboratories’ work in solar detoxification 
of hazardous wastes. 
DE90016106/GAR 103,904 
DEUTERIUM 
Search for cold fusion signatures in cathodically charged 
am. 
900 16288/GAR 105,255 
DEUTERIUM TARGET 
pany of structure of nuclei with neutrons and nuclear 
for MFE. poets report, December 
1 1087 Joly 31, 1990. 
DE9001 5733/GAR 105,243 
cence design of a system 
laboratory fon taciaty es cryogenic 
DEs00 160047 AR 104,752 
penn am of classical triton burnup with high plasma 
ture and current. 
DEB00 1eSTOr AR 105,295 
DEUTERON 
Search for neutron emission from deuterated palladium. 
DE00514479/GAR 104,770 


DEUTERONS 
Polarization Observables in Deuteron Photo- and Electro- 


N90-20089/6/GAR 105,347 


Relativistic Effects in Low Energy Nucleon-Nucleon Scat- 


— 
N90-27483/8/GAR 105,362 
DEVELOPING COUNTRIES 
ew consumption and —_* change in manu- 
lacturing industry in developing countries. 
DE90016635/GAR 103,580 
World Debt Tables, 1989-90 Edition. External Debt of De- 
PB91-1 /GAR 103,140 
Technology Trends in CFC and Halons Replacement. 
PB91-111112/GAR 103,850 
DEVOLATILIZATION 
Studies on coal devolatilization and char reactivity under 
PFBC conditions. 
DE90015987/GAR 103,600 
DEVONIAN SHALE 


of Methane and 
7 ~ Properties ; . ———- 
June 1989-May 1990. 


KEYWORD INDEX 


PB91-109017/GAR 104,655 
DEVONIAN SHALE WELLS 


Physicochemical Properties of Methane Storage and 
Transport in Devonian Shale. Annual Technical Report 


June baa 1990 (Data |). 
PB91-108985/GAR 104,653 
Physicochemical Properties of Methane Storage and 
Transport in Devonian Shale. Annual Technical Report 
June jam 1990 (Data II). 
PB91-109009/GAR 104,654 
DIABLO CANYON-1 REACTOR 
System Risk-Based wae hee Guide 
for the Unit 1 Nuclear Power 
NUREG/CR-5616/GAR eo 878 
DIAGNOSTIC 
Application of ical, Biochemical, Immunologic, 
and Molecular Techniques in Rapid Viral Diag- 
PB91-108878/GAR 104,273 
of Biochemical, Immunologic and 
Vrologe Techniques to Rapid Viral Diagnosis 
June 1987-December 1 
1-108944/GAR 104,275 
Diamond of optical crystals. 
DE90015909/ 105,114 
DIAMONDS 


Investigation of laser diagnostics of PACVD processes 


for hard face coatings. Performance report for 
the period 1 Bepnomiber 1000.3 May 1000, 


DE90016209/GAR 104,122 
ga of detonation soot |i: More diamonds and vola- 
DE90017237/GAR 104,978 
Carbon Stardust: From Soot to Diamonds. 
N90-27568/6/GAR 102,767 
oy gt By; le of Gas-Phase Formation and Growth of 
P, Diamond and Graphite. 
N90-27575/1/GAR 102,774 
Nature and Origin of Interstellar Diamond from the Al- 
lende Meteorite. (Abstract Only). 
N90-27581/9/GAR 102,780 
and Amorphous Carbons in Primitive 
Solar System Materials. (Abstract Only). 
N90-27591/8/GAR 102,789 


icht. (Comparative studies on ee service behaviour 
edges in i for turning of 
aluminium-silicon cast alloys. Interim report). 
TIB/A90-81949/GAR 104,192 
DIATOMIC MOLECULES 
Rotational and Translational Effects in Collisions of Elec- 
anal en 103,189 
Sythe and and ane: Identification of Cer- 
PEON: WWOrrh GAR 103,172 
DIE CASTING 


i of 

cutting edges for turning of 

aluminium-si cast alloys. Interim report). 

TIB/A90-81949/GAR 104,192 
DIELECTRIC BREAKDOWN 

I and Structure of Prebreakdown Streamers in 

PB91-112193 : 104,195 
eg sg FILMS 


nao Fgh Temperate Sp owe roe A 


trics 
N90-27851/6/ “Gan 


DIELECTRIC MATERIALS 
i ion and Structure of Prebreakdown Streamers in 
PB91-112193 . 104,195 
DIENES 


she om enthalpies of formation for key 

compounds: The 1988 project results. 

DE90000247/GAR 103,191 
DIES 

Caracterisation du 7175 T7352 101. Dissection d’UN 

Longeron Standard Brut de lerbal de 

"Essai No. M5 5288 (Gharacterzation of ‘of the 7175 T7352 

101. Dissection of a die Casting Standard " 

N90-27907/6/GAR 104,216 

DIESEL ELECTRIC POWER GENERATION 


). 
T1B/B90-81899/GAR 103,747 


DIFFUSION LENGTH 


DIESEL ENGINE EXHAUST 
In- R of Y Frei » Inc., 
— Survey Report eliow Freight System, inc. 
PB91-108209/GAR 104,339 
ENGINES 
Investigation of particulate formation during diese! spray 
1-May 31 1900 . . 
DE90012682/GAR 103,809 
Some aspects of wind diese! systems with reference to 
DE90518772/GAR 103,727 
Simulation Code for Turbocompound Diesel Engines. 
N90-25348/5/GAR 103,285 
Erprobung von Russfiltern fuer schwere Dieselfahrzeuge. 
sn yaa — of particulate traps for heavy duty 
T1B/A00-82090/GAN . _— 105,768 
DIESEL FUELS 
peat a a particulate formation om diesel spray 
Technical progress quarterly report, March 

tay 31 1990. 

90012682/GAR 103,809 


vt nell RET ET a 
ee ae ee 


015820/GAR 103,624 
anion von Benzin und Dieselkraftstoff. ae 
wi i zwischen wachsendem 


Bestand und susge @viee weno ot 
Petrol and diese! fuel. between a 


gowing number of diesel vehicies and fuel prices). 
'90517373/GAR 103,662 








DIFFERENCE EQUATIONS 
—— Methods for Hyperbolic Problems with Empha- 
on Space-Centered 
N90-27908/5/GAR 102,332 
DIFFERENTIAL EQUATIONS 
Gaeeiasen 0 Iliad» deo Reuations Dibertaten ob cms 
the Study of Differential Equations and to the Diferences 
to 
in the Complex Field). 
N90-26612/3/GAR 104,245 
— of Differential Systems with Delay. 
'408/5/GAR 104,248 
Linear Iterative Solvers for Implicit Ode Methods. 
N90-28386/2/GAR 104,250 
DIFFERENTIATION (BIOLOGY) 
Experimental Control of Axis Polarity in Amphibian Em- 
N3O-25244/6/GAR 105,662 
Di 
Gueltikeitsbereich der Skalaren Beugungs' 
Kirchhoff und Ri im Nahfeld 
Phasenobjekte: ich von Modelirechnungen MIT 
Mikrowellenmessungen (Validity Domain of the Scalar 
in the Near Field of Small Phase Objects: Comparison 
Between Calculation Models and Microwave ). 
N90-26236/1/GAR 105,111 
DIFFRACTION PATTERNS 
is of Strain Relaxation in Au/Ni Multilayers by X 
N90-26357/5/GAR 104,212 
; The 
Equal eigenvalues in multicomponent diffusion: ex- 
traction of diffusion coefficients from command data in 
E90012074/GAR 104,197 
Diffusion coefficients and hydraulic conductivity in unsatu- 
soils and sediments. 
DE90015973/GAR 103,936 
Domain decomposition: An instrument of asymptotic-nu- 
merical methods. 
DE90016478/GAR 105,275 
Further modeling studies of gas and moi 
igration of Yucca Mountain, Nevada. 
90016637/GAR 104,742 
Streamline Diffusion Finite Element Method for Com- 
ible and | npressible Fluid Flow. 
N90-27991/0/GAR 102,327 
DIFFUSION FLAMES 
Flame Extinction in Compressible Flow. (Abstract Only). 
N90-26899/6/GAR 103,263 
Raman Scattering Measurements Using UV Excimer 
Lasers. 
N90-26902/8/GAR 103,265 


Four-Step Kinetics for Methane and Implications for Tur- 
bulent Combustion. (Abstract Only). 


N90-26906/9/GAR 103,267 

Non-Premixed Turbulent CO/112 Flames at Local Extinc- 

tion Conditions. (Abstract Only). 

N90-26907/7/GAR 103,268 

26TH Jannaf Combustion Meeting, Volume 1. 

N90-27927/4/GAR 103,272 
LENGTH 


Estimation of Minority Carrier Diffusion Lengths in inP/ 
GaAs Solar Cells. 


January 15,1991 KW-41 








N90-26069/6/GAR 103,799 
Hyperthermal Atomic Oxygen Generator. 
N90-27889/6/GAR 103,213 


Radiative Diffusivity Factors in Cirrus and Stratocumulus 
3 tion to Two-Stream Models. 


N90-28293/0/GAR 103,034 
DIGITAL ELECTRONICS 
About the Derivation of Geomagnetic Indices from Digital 
N90-27191/7/GAR 102,827 
DIGITAL FILTERS 
nto ~ J Emission Spectra. 
26070/4/GA\ 103,331 


der Sioeeauniaendl in lm. gg 

durch Digitale Bildrestaura’ (im- 

a of the Detail Reconnaissance in i 

irradiation ee ee by Digital Image Restoration). 
N90-28096/7/ 


104,015 
DIMENSIONAL ANALYSIS 
—— Oekonomischen, Gaaae Dimensionierung 
und Formgebung Aligemeiner e mit Hilfe Eines 
Entwurfsmodelis (Contribution to Economic, Optimal 
enced, Shaping of Aircraft Structures Using a 
Deagn Meda 102,390 
DIMENSIONAL STABILITY 
tans ture Creep under a Nonuniform Tempera- 
N90-25373/3/GAR 105,215 
DINOSEB 


Functional Teratogens SN hand Rat Kidney. 1. Colchicine, 


Dinoseb, and 

PB91-109223/GAR 104,408 
DIOXINS 

Pilot Study on International Information Exchange on 

Dioxins and Related Compounds, October 1988. 

PB91-106112/GAR 103,867 


Pilot Study on International information Excha: 
Dioxins and om Compounds. Scientific Basis for 
Development of the International Toxicity Eauivalency 
Factor (I-TEF) Method of Risk Assessment for Complex 
Mixtures of Dioxins and Related Compounds. 

ona 109991/GAR 104,421 


oe on International information Exchange on 
Brox and Related Compounds. Listing of Laboratories 
with Expertise in the Analysis of Dioxins and Related 








Compounds. 
PB91-110007/GAR 103,981 
ayo empey oe 
istry of Dioxymethy| and Dioxiranes. 
Poor 1 12326 103,180 
re 





i United States: A 
Ghechiiet of Species and Netes on Biology, Distribution, 


Habitat. 
PB91-108258/GAR 104,425 
DIRECTION 
Effects of Training on Errors of Perceived Direction in 


Pp 
N0O-28820/2/CAR 


103,093 
DIRECTION FINDING 
Wissensbasierte Auswertung von Peilsignalen. (Knowl 
analysis of direction finding signals). 
TIB/B90-81987/GAR 03,487 
DIRECTORIES 
Dansk 


‘e leverandoerer styrings- regulerings og over- 
vaagni D le kraft, rk (Danish 





of equipment for control, regulation and moni- 


toring. Decentral dual purpose power plants). 
DE90516676/GAR 103,556 
Directory of Research Projects: Planetary Geology and 
Geophysics ‘ 

N90-26743/6/GAR 105,431 
Directory of Certificates of lor Radioactive 
(ronaien + aaa Report of NRC aaeened Packages 
NUREG-0383-V1-REV13/GAR 104,796 
Directory of Certificates of Compliance for Radioactive 


— Packages: Certificates of Complinnos (Revision 


13). 
NUREG-0383-V2-REV13/GAR 104,797 
Directory of Certificates of Compliance for Radioactive 
Materials Packages. Report of NRC Approved Quality As- 
surance Programs for Radioactive Materials Packages 
(Revision 10). 

NUREG-0383-V3-REV10/GAR 104,798 
International Directory of Occupational Safety and Health 
institutions. 

PB91-106591/GAR 104,312 
Directory of European Regional Standards-Related Orga- 
nizations. 

PB91-107599/GAR 104,019 
Marine-Related Research at MIT: A Directory of Re- 
search Projects, 1990-1991. 

PB91-111849/GAR 104,970 


Citizen's Guide to Sources for Marine and Coastal Infor- 
mation in Massachusetts, 1990 nnn Revised Edition). 
PB91-112920/GAR 104,722 


KW-42 VOL. 91, No. 2 


KEYWORD INDEX 


DISCHARGE (WATER) 

Stable isotopic study of precipitation and spring dis- 

on the Nevada Test Site. 

DE90017094/GAR 102,913 
DISCONNECT DEVICES 

Engineering Test Results for the Moog Single Line Dis- 

connect. 

N90-27776/5/GAR 105,460 
DISCONTINUITY 

Detecting Perceptual Groupings in Textures by Continuity 

N90-27310/3/GAR 103,451 
DISCRETE FUNCTIONS 


Output Deadbeat Control of Discrete-Time Multivariable 
Systems. 
N90-26583/6/GAR 


103,443 
Diskretisierung der Dreidimensionalen Grenzschichtglei- 
on (Becretizaton of the Three Dimensional Bound- 
NoOzveB7/B/GAA 102,323 
Discretization Methods for the incompressible Navier- 
Stokes Equations. 
N90-28003/3/GAR 102,336 

DISK OPERATING SYSTEM (DOS) 

IRDS Prototyping with Applications to the Representation 
of EA/RA M s. 
N90-27273/3/GAR 103,417 


DISPERSED STORAGE AND GENERATION 
seibi itaku chosa hoko- 





kusho. Enetopia(center dot)island koso. Shin-energy 
| chosa. (Commissioned survey report to 
construct base introducing alternative-ener: ey Or oil. Ene- 
— introduce new 
590517229/GAR 103,764 
DISPLACEMENT 
Discrete ‘oach: Percolation Theory. 
N90-25297/4/GAR 104,505 
Instabilities: Miscible and immiscible Flows. 
N90-25298/2/GAR 104,506 
DISPLAY DEVICES 
Visualization of Three Dimensional Data. 
N90-25553/0/GAR 103,501 
Helmet Mounted Display to Adapt the Telerobotic Envi- 
ronment to Human Vision. 
N90-25555/5/GAR 103,105 
Process and Representation in Graphical Displays. 
N90-25574/6/GAR 103,399 
Qualitative Evaluation of a Conformal Velocity Vector Dis- 
play for Use at High Angles-of-Attack in Fighter Aircraft 
90-25981/3/GAI 102,481 
yee nn Fay Control! and —~ & Technology 
Applicabl | Maneuvering V mrarreteee 
Nb0-26048/0/GAR 05,522 
Ch Pilot Subjective Workload Scale to - Flight 
Operat +t Require: ements. 
N90-26493/8/GAR 105,708 


Knowledge-Based System for Flight Information Manage- 
ment. 

N90-26511/7/GAR 102,485 
ATS Displays: A Reasoning Visualization Tool for Expert 
Systems. 

N90-27290/7/GAR 105,547 
Canadian Aviation Safety Board’s Flight Recorder Facili- 


N90-27643/7/GAR 102,504 

Australian Experience in Flight Recorder Readout and 

Analysis. 

N90-27644/5/GAR 102,505 

eee Graphics Display System for Flight Simula- 
ics. 

N90-27701/3/GAR 


102,522 
ics of Orbital Mane: ne Dosen on and Evaluation 
Visual Display Aid for tone Controllers. 

N90-27767/4/GAA 105,457 
Effects of Training on Errors of Perceived Direction in 
Perspective Displ a 

N90-28329/2/GA 103,093 
Photometric Measurement of Aydin Controls 8980 CRTs. 
PB91-108464/GAR 103,110 
Entwurf und Aufbau eines flexiblen autonomen elektronis- 
chen Anzei ‘aetes. (Design and structure of a flexible 
autonomous ‘onic display instrument). 
TIB/A90-81967/GAR 102,514 


DISSIMILAR MATERIALS BONDING 
Internal poe (Stress) in an SiC-Al Particle-Reinforced 
Diffraction Study. 


pas er Pe in X-ray 
PB91-107425 


DISSIPATION 
pops and Mitigation of Numerical Dissipation in Invis- 
and Viscid tion of Vortex-Dominated Flows. 


104,151 


ft90-26281/7/GAR 102,294 

Central-Difference and Upwind Schemes. 

N90-26595/0/GAR 102,300 
Analysis of aap we tg Waves with Applica- 

i to Their Numerical Simulation 

N90-26615/6/GAR 105,026 


DISSOCIATION 
Ab initio multireference co: tion interaction study of 
CH2NNO2 (center dot) HO! elimination vs. NN bond 
mentation. 
14830/GAR 103,193 
Hyperthermal Atomic Oxygen Generator. 
N90-27889/6/GAR 103,213 
DISSOLVED GASES 
Stripping und Analytik von Methan aus natuerlichen 
Waessern. (Stripping and analysis of methane from natu- 
ral waters). 
TIB/A90-81887/GAR 104,959 
DISSOLVED ap ae 
Distribution of ~ Brook Trout, ‘Salvelinus fontina- 
lis’ (Mitchill), An ed Oxygen Concentration Gradi- 


ents. 
PB91-109892/GAR 
DISTANCE MEASURING EQUIPMENT 
Transceiver optical sensor for instantaneous distances 
measurements with applications to large scenes profilo- 
DE90514492/GAR 
en 


104,287 


104,743 


synthesis of reactive separation systems. 


July 1, 1988-June 30, 1990. 
Progfss rear /GAR 103,181 


DISTRIBUTED COMPUTER SYSTEMS 
ying Formal Models and Proofs to the Verification of 


ied Systems. 
N90-25625/6/GAR 103,380 
ISIS and META 
N90-26524/0/GAR 103,383 


Formal Verification of Distributed Computing Systems: 
ic Characterization of Behavior Equivalence. 
N90-26555/4/GAR 103,409 
DARK: Distributed Ada Real-Time Kernel (Version 3.0). 
PB91-505255/GAR 103,437 
DISTRIBUTED PARAMETER SYSTEMS 
Space Station Freedom ECLSS: A Step Toward Autono- 


mous Regenerative Life Support Systems. 

N90-27297/2/GAR 105,553 
Dynamic Load-Sharing Using Predicted Process Re- 
source Requirements. 

N90-28433/2/GAR 103,433 

DISTRIBUTED PROCESSING 
ISIS and META Proj 
N90-26524/0/GAR 103,383 


—— A Self-Processing Network Model for an Ex- 
tended Blocks World Planning Environment. 


N90-26526/5/GAR 103,384 
Tools for Distributed Application Management. 
N90-26535/6/GAR 103,403 


ae Verification of Distributed Mow nat 4 Systems: 
Characterization of Behavior Equivalence. 
N 26555/4/GAR 103,409 
Automated Calibration Laboratory for Flight R h In- 
=— it and a P d Design Ap- 
‘oach. 
Ni90-26564/6/GAR 


Algorithmique Parallele pour les Machines a 
Distribuee (Application aux Age mes Maticiols) Paral. 








| 


an foes 


lel Algorithm for Distributed Memory Computers (Applica- 
tions to Matricial Algorithms)... 
N90-26573/7/GAR 103,414 


Parallel/Distributed Direct Method for Solving Linear Sys- 
tems. 

N90-26614/9/GAR 103,415 
Knowledge and in Asynchronous Distributed 
Systems. 

N90-26703/0/GAR 103,416 
Development Framework for Artificial Intelligence Based 
Distributed Operations Support Systems. 
N90-27301/2/GAR 105,598 
Knowledge Base Architecture for Distributed Knowledge 


ies 
27302/0/GAR 





105,557 
—_ to Automatic Programming. 
NObzTaTTTB 103,422 
Tolerati se of Continuous-Valued Sensors. 
N90- 5/5/GAR 104,060 


Efficient Algorithms for a Class of Partitioning wae 





N90-28357/3/GAR 103,430 
Distributed Database Concepts for Command and Con- 
trol In’ ooneten Systems. 
N90-28462/1/GAR 104,446 
DISTRIBUTED SYSTEMS 

PROSYT, Arbeitspaket 3.3, 

Werkzi 3: ifikation mit PASQUALE, Verifikation 
und Test. Abschi ht. (Coordinated research 
PROSYT, work package 3.3, tool set 3: - 


TIB/A90-81842/GAR 103,438 


DISTRIBUTION 
Pientaloalueen | jaerjestel: 
kaeyttoekokemukset. i copanenses “of a low- 
=_— district heating system in a ermal house 
area) 





& 


9 rT © 





KEYWORD INDEX 





DE90518700/GAR 103,707 DE90017193/GAR 104,361 
DISTRIBUTION FUNCTIONS 
Linear-E Model of Turbulent Shear Layer Mixing. (Ab- pos are K-6-24, K-6-25, K-6-26. Radiation Dosimetry 
N90-26904/4/GAR 102,303 N90-26477/1/GAR 104,393 
DISTRICT COOLING DOSIMETRY 
chilled water loop assessment Miami District Ozone Dosimetry Predictions for Humans and Rats. 
Final report. PB91-113852/GAR 103,851 
sprppeninepenmranegs 103,700 DOUBLE BETA DECAY 
Ice slurry io cooing characterization een * “y direct ‘ 
fistri  Interi Experimental beta beta-decay: A review of recent 
DE00016300/GAR "03,701 16920/GAR 105,267 
DISTRICT HEATING DOUBLET REACTORS 
kaeyttoekokemukset. (Operation experiences - a low- ea ieqke OD. 104,766 
— district heating system in a small-house ss ns F 
area). WN-CONVERTE! 
DE90518700/GAR 103,707 Entwicklung von Abwaertsmischern fuer 14/12 GHz und 
eines modularen Nahwaermesystems 14/11 GHz. Abschlussbericht. (Development of down- 
der Gan - : 4 for 14/12 GHz and 14/11 GHz. Final report). 
mpen. Schlussbericht. (Development of a modular TIB/A90-61948/GAR 108,656 
district hea heating sy ae on the basis of internal combus- DRAG MEASUREMENT 


large-size heat pumps. Final report). 
Tis/B00-5190276 902/GAR 103,714 





DISTURBING FUNCTIONS 
in th isch-phy h Modell zur Beschrei- 
bung transitioneller G Die 





ee Pt. 1. eerie 





differential equations) 
TIB/B90-81835/GAR 102,364 
DIURNAL ae ag 
Earth Radiation Budget Measurements from Space. 
N90-25404/6/GAR 102,923 
New Cuservations of Stratospheric N2O05. 
N90-26402/9/GAR 102,927 
Collection and Analysis of Atmospheric Peroxides. 
N90-26428/4/GAR 102,946 
Stichprobenanalysen T der Planetaren 
Strahlungsbilanz (Mi ont of Dismal Vi riation in the 
Earth Radiation Bi 
N90-27212/1/GAR 102,867 
Reproduction of GMS IR Calibration Table. 
N90-27215/4/GAR 102,887 


Diurnal Variation in the Turbulent Structure of the Cloudy 





Marine Boundary Layer During FIRE 1987. 

N90-28248/4/GAR 102,990 
DIVERTORS 

Analysis of ed energy neutral mrp we fluxes using an 

electron cyclotron heated g 

DE90017504/GAR 105,329 
DIVING 

Pl Preliminaire ie IX Singes (Preliminary 

HYDRA IX Dive with Monkeys). 

PB91-110908/GAR 104,397 
DMSP SATELLITES 

— et of Defense taco Satellite 

‘ogram (DMSP) Environmental Data. 

NO ST4S0/0/GAR 102,893 

DMSP’s Interactive Tactical Terminal. 

N90-27441/6/GAR 102,895 

Block 6: The Future Dmsp Space Systems. 

N90-27443/2/GAR 105,647 
DNA 

pos ge applications on laser technology at Los 

DE90016447/GAR 104,278 


$V40 large tumor antigen and the tumor suppressor p53 
are phosphorylated by a DNA-activated protein kinase 


from human cells. 

DE90016556/GAR 104,261 
DOCUMENT ANNOUNCEMENT 

Census Catalog and Guide, 1990. 

PB91-104224 103,098 
OO as 

Documentation Knowledge Acquisition. 

N90-27325/1/' GAR 102,240 
DOLPHINS 

Summary of the 1988 U.S. Tuna/Dolphin Observer Data. 

PB91-108027/GAR 104,924 
DOMAIN WALLS 


Micromagnetic Calculations of 180 deg Surface Domain 
bo —, Profiles with Comparison to Measure- 





PG91-107557/GAR 105,207 
DOMAINS 
Cartesian Closed Categories of Domains. 
N90-26613/1/GAR 104,246 
DOPED CRYSTALS 
One- and Two-Dimensional Doping Profil- 
re hyd Inverse Methods. 
26351/8/GAR 103,512 
a — of line silicon in alkaline solu- 
tions. Pt. 2. Influence of b 
TIB/B90-81828/GAR 104,130 
“RESPONSE RELATIONSHIPS 


analyzing and combining data on 
low-level exposures to ionizing radiation. 


the Flow around the Prototype of A300: Results of the 
Third Test Campaign at F2 and Comparison with Caicula- 


tions). 
N90-27663/5/GAR 102,316 
DRAG REDUCTION 
eo SRR a 
N90-25104/2/GAR 105,741 
eee Oe see OS Aen ee eee 
NB0-27656/0/GAR 105,746 
DRAINAGE 
Demonstration of an infiltration evaluation methodology. 
DE90016292/GAR 104,814 
pony Cover Mapping and Snowmelt Runoff Simulations 
on . 
N90-25408/7/GAR 104,739 
Airport Pavement Drainage. 
N90-27728/6/GAR 103,247 
CosRnatve Roadway Drainage Design Using Econom- 
Pat 104497/GAR 103,248 
Portage Depot (210k 6). Grand Poiag National Monu- 
‘ortage Nai 
ment, Minnesota: The Kitchen Drainage 
Paot- 105296/GAR 103,078 


Van Neerslag tot Rioolin in Viak Gebied (From Pre- 
= to Inflow in Flatlands). 
PB91-115279/GAR 103,240 
DRESDEN-2 REACTOR 
— Evaluation Menon Related to the Full-Term Oper- 
License for Dri Nuclear Power Station, Unit 2, 
‘et No. 50-237, poe 
NUREG-1403/GAR 104,883 
DRIFT CHAMBERS 
Kalibration der OPAL-Jetkammer mit UV-Laserstrahlen. 


Messui Strahllage mit Sili- 
Zumodon ( (PSD). (Calibration of the Ae a jet chamber 
laser beams. Measurement o' 


Position 
with postion senstve silicon diodes PSD). 
TIB/B90-81926/GAR 105,389 

DRILL BITS 
Frictional Ignition with Coal Mining Bits. 
PB91-110072/GAR 104,659 
DRILL CORES 
Manganese-oxide minerals in fractures of the Crater Flat 
Tuff in drill core USW G-4, Yucca Mountain, Nevada. 
DE90014840/GAR 104,474 
DRILLING 
Lunar Deep Drill atus. 
N90-26322/9/GA\ 105,480 
Analytic Framework to Assess Gas Transmission Pat- 
fens imped by the GA Baseline Projection. i 
eport. 
PB91-111583/GAR 103,682 
Orne AND BORING 
Thermal measurements in Cordilleran boreholes of op- 
coum, 1984-87. 
IC-90-00969/GAR 104,570 
Narrow vein blasthole stoping: Current drilling and biast- 
ing technology. 
MC-90-01398/GAR 104,584 
DRINKING WATER 


monitoring for EG and G Idaho facilities at 
= - National Engineering Laboratory. Annual report, 


1 ; 
DE90014882/GAR 103,899 
Evaluation of military field-water quality. Volume 8: Per- 


quality analysis t . 
DE90015410/GAR 103,236 


DUAL-PURPOSE POWER PLANTS 





Chiorine dioxide and hemodialysis. 

DE90015912/GAR 104,300 

Recovery of Stee Ener 

io ffect of of Ghionine on its Mutagenicity * re 

B on Its A 

PB91-109835/GAR 103,956 
DRIVER BEHAVIOR 

Time to Lanes: A Literature Review. 

PB91-108449/GAR 105,755 
DROP SIZE 

Comparison Test of Droplet Sizing instruments Used in 

N90-25322/0/GAR 104,010 

Optical Characterization of Clouds of Fine Liquid-Nitrogen 

Particles. 

N90-26299/9/GAR 104,012 

Nature and Origin of Interstellar Diamond from the Al- 

lende CV3 Meteorite. Only). 

N90-27581/9/GAR 102,780 

Spectral Absorption of Marine Stratocumulus Clouds De- 

rived from in Situ Cloud Radi 

N90-28238/5/GAR 102,980 
DROP TESTS 

Largage a Tres Faible Haut Conditionnement et Lar- 

Boux 5 PCB Asse Aide 

Rigide. Rapport d’Essais Techniques £700 (Very 

son - lery 

Low ee Drop Test. Conditioning and T: sad 

ping of Two Loads Conditioned in Two PC6 Platforms As- 

semblied by Rigid Structures). 

N90-28116/3/' 104,979 


and of Two Loads Condi- 
tioned in PC6 Platforms Assembled by One PD9 
Rigid Structures). 
N90-28117/1/GAR 104,980 


Structures} 
N90-28118/9/GAR 104,981 
DROPS (LIQUIDS) 
Comparison Test of Droplet Sizing Instruments Used in 
N90-25322/0/GAR 104,010 
Bubble, a Particle Unit (BDPU): A Multi-User Mi- 
Ni 26104/8/G4R 105,531 


27-28 October 1986 FIRE IFO Cirrus Case Study: Com- 
parison of itive Transfer Theory with Observations 
by Satellite and Aircraft. 


No0.26446/6/GAR 102,949 

} =" mamas Droplet Spectra, and Turbulent Mixing in 

100 28240/2/GAR 102,991 

Sows of Anthropogenic Cloud Condensation 

N90-28251/8/GAR 102,993 

Direct and Remote Sensing Observations of the Effects 

of Ships on Clouds. (Abstract Only). 

N90-28252/6/GAR 102,994 

Optical Properties of Marine Stratocumulus Clouds Modi- 

fied by Ship Track Effluents. 

N90-28253/4/GAR 102,995 
DROSOPHILA 

Microgravity Effects on insect Development and Agi 

N90-25243/8/GAR “ites! 
DRUGS 

Workshop on the Qualitative and Quantitative Compara- 


biity of Human and Animal Developmental Neurotoxicity, 
Work Group 1 Report: of Measures of De- 
velopmental Neurotoxicity in Humans and Laboratory Ani- 


mais. 

PB91-109678/GAR 104,415 
DRYING 

Thermohydraulics of a Heat Dissipating Debris Bed. 

N90-25310/5/GAR 105,020 
DRYPTON 82 

vay ilot beam for the accelerator mass spectrometry 

41 
TIB/B90-81879/GAR 105,382 


DUAL-PURPOSE POWER PLANTS 
Danske leverandoerer Styrings- regulerings og 








4 panish 
Saeee a cnanan ercemm i ada 
a ). 
DE90518676/GAR 103,556 
Erhvervsmaessig udnyttelse og produktion af kraft, 
overskudsvarme. (Commercial utilization produc- 


tion of i 
DE90518677/GAI 


January 15,1991 KW-43 











Drifts- og i i et elsystem. (Plan- 

ning of operation nar investments e an electric power 

system). 

DE90518681/GAR 103,831 
DUCT GEOMETRY 

Toward the Optimization of a Non-Diffusing, Two-Dimen- 

N90-27068/7/GAR 102,306 
DUCTILITY 


Brittle fracture and ductility improvement in nickel and 
DE90017319/GAR 104,205 
Mechanisms for Solid Particle Erosion in Ductile and Brit- 
tle Materials. 

N90-25210/7/GAR 104,188 
Plutonium finishing plant remediation project: Exhaust 
DE90015375/GAR 104,812 
Measurement of Terms and Parameters in Turbulent 


N90-26271/8/GAR 105,023 


Toward the Optimization of a Non-Diffusing, Two-Dimen- 
sional S- Duct. 
N90-27068/7/GAR 102,306 


In-Depth Survey Report: Control Technology for Small 
Business: Evaluation of a Flexible Duct Ventilation 
System for Radiator Repair, at A-1 Radiator, Reno, 


Nevada. 
PB91-107987/GAR 


104,001 
Thermal Decomposition of Ventilation Ducting. 
PB91-110122/GAR 104,664 
DUMP COMBUSTORS 
Calculation of the Combustion Distribution in a Liquid- 
Fuel Ramjet. 
N90-27931/6/GAR 103,311 
DURABILITY 
+. 1 ~yaicae Materials. Coating, Welding, and Serv- 
ts. 
N90-25214/9/GAR 104,225 


Lessons Learned from the T-46A Durability and Damage 
Tolerance WN AT 
N90-26812/9/GAR 


102,424 
DUST 
Aeolian Removal of Dust from Radiator Surfaces on 
N90-26068/8/GAR 105,476 


poeces per of the Saturn Dust Environment from the 
Analysis of E tic Charged Particle Measurements. 
N90-26784/0/GAR 102,548 


Behavior of Dust Ciouds from Australian Dust Storms in 
1982-1983 as Observed by the GMS. 


N90-27221 /2/GAR 102,890 
Dust Clouds from African Dust Storms in 1986-1987 as 
Observed by METEOSAT. 

N90-27222/0/GAR 102,891 


Nebulae as Sources of Carbon Dust: Infrared 
Emission from Planetary Nebulae of the Galactic Halo. 


(Abstract Only). 

N90-27583/5/GAR 102,781 
Meca W. on Dust on Mars 3. 

N90-27604/9/GAR 102,545 


Generation Rates and Chemical Compositions of Waste 
Streams in a T: Crewed Space Habitat. 


N90-28333/4/GAR 105,693 
DUST COLLECTORS 

Research Opportunities on the Space Station. 

N90-27578/5/GAR 102,777 
DUST 


CONTROL 
ne of Sulfate ion on the Coal-Wetting Performance 
ts. 


of Anionic Surfactan’ 

PB91-10 105635/GAR 104,638 

Dust Control in Coal Preparation and Mineral Processing 
ants 


Plants. 
PB91-110056/GAR 103,849 


pos reed Elektrofilter zur Verbesserung der Staubabs- 
cheidung. honey electrostatic poworory By to enhance 


dust oe opens 
TIB/B90-81920/ Gar 103,857 


DUST STORMS 
pas Satellite Center Technical Note, No. 17, 


N90-27213/9/GAR 102,886 
Dust Clouds Kosa from the East Asian Dust Storms in 
1982-1988 as Observed by the GMS Satellite. 

N90-27214/7/GAR 102,868 


Behavior of Dust Clouds from Australian Dust Storms in 
1982-1983 as Observed by the GMS. 


N90-27221/2/GAR 102,890 

Dust Clouds po — Dust Storms in 1986-1987 as 

Observed hw EOSAT. 

N90-27222/0/GAR 102,891 
DWARF NOVAE 

Superhumps in Accretion Disks. 

N90-25728/8/GAR 102,573 
DYNAMIC CHARACTERISTICS 

pe vate of Multistage Gear Transmission with Effects 

Gearbox Vibrations. 
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N90-28060/3/GAR 104,096 
rama a of ER-2 Radiometer and Lidar Observations 
ow. 1987 Marine Sratue —- (Abstract 
N90-28241/9/GAR 102,983 


Untersuchung des dynamischen Verhaltens und Vermes- 





— der Beeaapaeaiion des — GG 
(investigation of the dynamic behaviour and the 
al a response of the laser gyro GG 1342). 
TIB/B90-81824/GAR 104,747 
DYNAMIC CONTROL 
Inverse Dynamic Method Yielding Flexible Manipulator 
State Trajectories. 
N90-26329/4/GAR 105,483 
Controller Choice for Robust Sliding Mode Performance. 
N90-26337/7/GAR 104,058 
DYNAMIC — 
ind _dynamische Untersuchu nm des Turms 
IWA-V. ‘Static and dy- 
namic investigations of the tower for the OPTIWA experi- 
mental wind turbine). 
TIB/A90-81868/GAR 103,744 
DYNAMIC MODELS 
Research at NASA’s NFAC Wind Tunnels. 
N90-25933/4/GAR 102,276 
Construction of ic Stochastic Simulation Models 
Using Knowl ased Techniques. 
N90-27322/8/GAR 103,424 
DYNAMIC RESPONSE 


Effect of Aircraft Size on Cabin Floor Dynamic Pulses. 








N90-25136/4/GAR 05,704 

Ce stational Crash Dy Project 1.2: Computa- 
tional Crash Dynamics Ar 

NO0.25086/5/GAR 105,770 


In-Flight Interaction of the X-29A Canard and Flight Con- 


trol System. 
N90-25973/0/GAR 102,387 


ee of the Use of rays Perturbation Methods 
Onno Theory in the Derivation or Aircraft 


Control Set 
N90-26014/2/GAR 102,483 


Simulated Dynamic Response of a Servovalve Controlled 
Hydraulic Actuator. 
N90-26167/8/GAR 104,092 


nea Simulations of an Aircraft Pilot/Passenger in 
Various Crash Environments. 


N90- 26494/6/GA R 105,709 


Response of a Liquid Column to One-Sided Axial Excita- 
tion in Zero-Gra' ~ = 4 
N90-26996/0/GA 105,434 


Response of a Liquid Column to Counter-Directional Exci- 
tation under Zero-Gravity. 
N90-26998/6/GAR 105,436 


Response of a Liquid Column to Unequal Counter-Direc- 
tional Excitation under Zero-Gravity. 
N90-26999/4/GAR 105,437 


Response of a Viscous Liquid Column to Pitching- and 
Roll-Excitation in Zero-Gravity Environment. 


N90-27000/0/GAR 105,438 
Response of a Spinning Liquid Column to Axial Excita- 
N90-27085/1/GAR 105,028 
Response of a Liquid Column with * uaa to Oscillatory 
Rotational Top- and Bottom Excitat 

N90-27086/9/GAR 105,029 
Response of Differently Axial-Excited Spinning Liquid Col- 
umns. 

N90-27091/9/GAR 105,034 


Pee om a moy, of a Linearized Unsteady Aerodynamic 
Analysis for Cascade Gust Response Predictions. 
N90-27658/1 /GAR 102,311 


DYNAMIC STRUCTURAL ANALYSIS 
Computer Architecture Evaluation for Structural Dynamics 
Computations: Summary. 
N90-26512/5/GA 105,218 


Parallel Processors and Nonlinear Structural Dynamics 
Algorithms and Software. 
N90-26536/4/GAR 


Automobile Impacts with Small Signs. 
PB91-106021/GAR 105,749 


Program LINEARID for Identification of Linear Structural 
ic Systems. 
PB91-110312/GAR 103,130 
DYNAMIC TESTS 
Dynamic Test Input Generation for Multiple-Fault Isola- 
N90-27280/8/GAR 103,418 
Experimental npg od of Helicopter Engine Dynam- 
Closed Data. 


ics from 
N90-27627/0/ — 


105,219 


102,441 
Arch Canopy V. tion Tests. 
PB91-110676/GAR 104,670 
DYNAMICAL SYSTEMS 
Beitrag Zur Gi eitsstei bei der Parameteri- 
dentifizierung Nchtinearer zesse AM Beispiel der 
Fi (Contribution 


oy vepaannny my Oy to the Improvement of 
the Accuracy in Parameter Identification of Nonlinear 
Processes, by Example of the Aircraft Motion). 


N90-25974/8/GAR 
DYNAMOMETERS 

Kurzzeit-Kraftmesssystem (SFS) fuer Stosswellenkanaele 

Less Than 10 Ms) (Short Time-Dynamometer System for 

k Wave Channels) 

N90-25084/6/GAR 102,518 
EARTH ATMOSPHERE 

E of valley and basin atmospheres during the 

Sie vention and nighttime periods. 
DE90016356/GAR 102,910 


Effects of critical layers on atmospheric cnoidal waves. 
DE90016540/GAR 102,864 


— Northwest Laboratory annual Pane. for 1989 to 


102,388 





the DOE Office of Energy Ri 

sciences. 

DE90016660/GAR 102,911 
EARTH CORE 

Use of Geomagnetic Data for Studies on the Earth's 

Deep Interior. ( Only). 

N90-27192/5/GAR 104,492 
EARTH CRUST 

Analysis of Gases in the Earth’s Crust. Final Report Jan- 

uary 1982-May 1988. 

PB91-104273/GAR 104,637 
EARTH DAMS 


Two-Dimensional Two-Phase Elasto-Plastic Seismic Re- 
sponse of Earth Dams. 
PB91-110197/GAR 


103,239 
EARTH FILLS 
Spe Solid Waste Landfills. Volume 2. Technical 
issues. 
PB91-105890/GAR 103,923 
EARTH MAGNETOSPHERE 


paced had a field ag plasma proc- 
inetosphere. Summary progress report. 

DESO! 611 T7/0RR 102,807 

wanes of Non-Stationary Field of Magnetospheric Con- 

legion. 

N0O-28209/6/GAR 102,858 
EARTH MANTLE 

Use of Bemig: roy a Studies on the Earth’s 


Deep In 
NOO-27 192/6/GAR 


104,492 
EARTH MOVEMENTS 
Site-Specific Response Spectra for Memphis Sheahan 
pene Leap 
PB91-1 11/GAR 103,129 


Program to Generate Site Dependent Time Histories: 


PB91-108829/GAR 104,494 
EARTH OBSERVATIONS (FROM SPACE) 

Remote Sensing and the Earth’s Environment. 

N90-25398/0/GAR 104,724 


Remote Sensing for Better Understanding of the System 


N90-25399/8/GAR 104,725 
CNES Space Programmes Related to Climate. 
N90-25400/4/GA 102,880 


Cloud Analysis with Satellite Data. (Abstract Only) 
N90-25401/2/GAR 102,920 


Ocean Colour: Methods, Technologies, Applications. 
N90-25406/1/GAR 104,955 


Snow and Land Ice in the Climate System: Research 
Problems and Possibilities of Remote Sensing. 
ee 25407/9/GAR 104,712 


Spaceborne SAR Products for Geological Ap- 
Picton 25410/3/GAR 


104,488 
Second Meeting of the Space Agency Forum on the 
International Space Year (SAFISY). 
N90-25932/6/GAR 104,744 


EARTH OBSERVING SYSTEM (EOS) 


Ocean Colour: Methods, Technologies, Applications. 
N90-25406/1/GAR 104,955 


Pc me asin, and Analysis of Optical Remote 


Sensing yey 

N90- 2087 /5/GAR 105,679 

Earth Sciences Requirements for the Information Sci- 

ences Experiment System. 

N90-27140/4/GAR 102,882 

Information Sciences Experiment System. 

N90-27142/0/GAR 105,682 

Lidar Instruments Proposed for EOS. 

N90- 27145/3/GAR 105,683 

EOS Visible | \. 

N90-27146/1/GAR 105,684 

Applications of ISES for Meteorology. 

N90-27160/2/GAR 102,883 

Applications of ISES for Instrument Science. 

N90-27161/0/GAR 104,736 
EARTH ORBITAL ENVIRONMENTS 


Laboratory ae Low Earth Orbit Environment 
Noo-zssat/e/GaR nee 
N90-25531/6/G, 105,625 


EARTH RADIATION BUDGET 








Earth Radiation Budget and Climate. 

N90-25403/8/GAR 102,922 

Earth Radiation Budget M from Space. 

N90-25404/6/GAR 102,923 

Modellierung und M Reflexi haft 
Pflanzenbestaenden Rhodeling and Measurement of 

Tree Reflectance). 

N90-27162/8/GAR 102,535 
Stichprobenanalysen des Ta compere der Planetaren 

ptm toa "am of Diurnal Variation in the 

N90-27212/1/GAR 102,867 

Effects of Clouds on CO2 Forcing. 

N90-28271/6/GAR 103,012 


EARTH RADIATION BUDGET EXPERIMENT 
Earth Radiation Budget Measurements from Space. 





N90-25404/6/GAR 102,923 
Earth Radiation Budget Experiment (ERBE) Validation. 
N90-26433/4/GAR 103,051 
ERBE and CERES Broadband Scanning Radiometers. 
N90-27149/5/GAR 102; 907 
Stichprobenanalysen des Tag ges der Planet 
Strahlungsbilanz (Measurement of Diurnal Variation in the 
Earth Radiation Budget). 
N90-27212/1/GAR 102,867 
EARTH RESOURCES 
Remote Sensing and the Earth’s Environment. 
N90-25398/0/GAR 104,724 


Operational oe Environmental wanna for Food 
Security by FAO: The Artemis System: 
ee 102,534 


Integracao nan Spot Multispectral E Aerofoto 
poe ann Re Para Estudo Do USO Solo Urbano (inte- 
ition of Multispectral Spot ben and Panchromatic 
erial Phot for Study in Land Use). 
N90-28125/4/GA 104,737 


EARTHENWARE 
weed ease as 


Study of Historic, ne ent 
Pertaining to the Revolutionary W 
National Battlefield, eNorth eden, 


Moores Creek 

PB91-105270/GAR 103,077 
EARTHNET 

Future Developments of Remote Sensing Systems: Data 

Management and Processing. 

N90-25416/0/GAR 104,728 
EARTHQUAKE DAMAGE 

Deterministic Model for Seismic Damage Evaluation of 

Reinforced Concrete Structures. 

PB91-108803/GAR 103,128 
EARTHQUAKE ENGINEERING 

Two-Dimensional Two-Phase Elasto-Plastic Seismic Re- 

sponse of Earth Dams. 

PB91-110197/GAR 103,239 


as ee RESISTANT STRUCTURES 
Model for Seismic Damage Evaluation of 


Reinfon ‘ced Concrete Structures. 
PB91-108803/GAR 103,128 
Program —— for identification of Linear Structural 
ems. 
PB91-110312/GAR 103,130 
EARTHQUAKES 


Nasa Geodynamics Program: Bibliography. 
N90-28123/9/GAR _ 104,493 
Georgia/Alabama R Seismographic Network. 
Annual Report July 1987-June 1988. 








NUREG/CR-5258-V3/GAR 104,487 
to G Site Dependent Time Histories: 

EQGEN. 

PB91-108829/GAR 104,494 

Pilot Study on Seismic Vulnerability of Crude Oil Trans- 

mission Systems. 

PB91-108837/GAR 104,495 

EASTERN EUROPE 

International Financing Programs and U.S. International 

Economic iti 1 

PB91-100990/GAR 103,142 

Foreign Business Practices: Metetale on Practical, As- 

paseo of Exporting, | g and | 
91-101006/GAR 103,143 

Hungary Fact Sheet. 

PB91-101022/GAR 103,144 

Publications oe | When Doing Business in Eastern 

Europe; Poland and Hungary. 

PB91-101030/GAR 103,145 

Polish Communique Governing COCOM Restricted 

Goods, Tech ies, 1990--Transiation. 

PB91-961910/GAl 103,158 

Polish insurance Law, 1990. 
PB91-961101/GAR 103,162 


Regulation on the Representation of Foreign Persons in 
Y via, 1990--Translation. 

PB91-961202/GAR 103,159 
Clean Text of the Law on Social Capital (Yugoslavia), 
1990--Translation 

PB91-961203/GAR 103,141 
Decree on Proclamation of Law on Trade (Yugoslavia), 
1990--Translation. 


KEYWORD INDEX 


PB91-961204/GAR 103,160 


Decree on Proclamation of the Law ell wen em 
of the Law on Enterprises (Y 











1990--Translation. 

PB91-961205/GAR 103,161 
ECCENTRIC ORBITS 

Optimisation de la Mise a Poste oun Couple de 1-4 

lites sur des Orbites G 

clinees (Optimization of the Deployment ofa Pair of (Sat 

ellites in inclined Eccentric Geosynchronous ). 

N90-27751/8/GAR 105,453 
gee PS 

e Koos ince Bulletin 86-03: Potential Fail- 

ure ore of Mi ‘ultolo EC E Pumps Due = Single nog ad, of Air- 

NUREG/CR-5295/GAR 104,873 
ECLIPSING BINARY STARS 

Constraints on the SS433 System from the Ginga Obser- 

vations. 

N90-25838/5/GAR 102,683 
ECOLOGICAL CONCENTRATION 

Soil ingestion by dairy cattle. 

DE90017196/GAR 102,539 
ECOLOGY 

Mass and e ts of animals: Behavioral and ec- 


nergy 
_— implications. Progress report, July 1, 1988-July 1, 
DE90016298/GAR 104,285 
Endangered, threatened, and rare vascular flora of the 
Savannah River Site. 
DE90017255/GAR 104,267 
ECONOMIC ANALYSIS 


and handbook for including societal bene- 
bo in eed for cogeneration and small power production: 


A least cost approach. 
DE90014933/GAR 103,752 
Sekiyu daitai energy keiryo bunseki chosa. (Econometric 
analysis on oil-substituting energy). 
DE90517222/GAR 103,585 
Beitrag zur Oekonomischen, Optimalen Dimensionierung 
und Formgebung Al nor fe e mit ay ame 
ntwurfsmodells (Contribution Economi 
Dimensioning, and Shaping of Arcratt Structures Using 2 
Design Model). 
N90-25976/3/GAR 102,390 
—— —— Roadway Drainage Design Using Econom- 
PB91- 104497/GAR 103,248 


Child Care Used by Working Women in the AFDC Popu- 
lation: An Analysis of the SIPP Data Base. 
PB91-106914/GAR 103,095 


U of Different Kinds of Child Care: An Analysis of 
the SIPP Data Base. 
PB91-106955/GAR 103,096 


Foreign Direct Investment in the United States: 1987 
Benchmark Survey, Final Results. 

PB91-108316/GAR 103,153 
Economic Impact Study of Proposed Cross Connection 
Regulations, R87-37. 

PB91-108951/GAR 103,955 


Gesamtwirtschaftliche Wirt Ruestt und 
Raumfahrtausgaben in den Vereinigton Staaten - “eine Li- 
teraturanalyse. (Effects on the total economy of arma- 
ments and space flight expenditure in the United States - 
a literature analysis). 





TIB/B90-82009/GAR 104,451 
ECONOMIC ASPECTS 

=o ic aspects of gold exploration: How much is too 

much. 

MIC-90-02506/GAR 104,613 
ECONOMIC DEVELOPMENT 

Sustainable economic development: Report. 

MIC-90-00521/GAR 105,779 


Toward a common future: A tree on sustainable devel- 
opment and its implications for Canada. 
MIC-90-02368/GAR 103,974 
Future directions for agricultural development on crown 
land in British Columbia: A public discussion paper. 
MIC-90-03062/GAR 102,530 
Political Leaders as . jm Economic Develop- 
ment in Smail Communities. 

PB91-108084/GAR 105,780 


Planning, M nt, and Economic Analysis, 1990. 
PB91-108407/GAR 105,753 
ECONOMIC FACTORS 


Technologiemanagement als Strategi nt einer effi- 
zienten Unternehmensfuehrung. CFechnology manage- 
ment as a strategic element in efficient corporate man- 
ae 

TIB/B90-81999/GAR 105,699 


ECONOMIC IMPACT 


Wirt RQ ty 


Raumfahrtausgaben in den Venisiaien Staaten: § Eine Li- 
teraturanalyse (Impact of the Whole National Economy of 
Defense Spending and Space in the US: A Literature 


Analysis). 
N90-28464/7/GAR 103,138 


ECONOMIC INDICATORS 
Hungary Fact Sheet. 





EIGENVECTORS 
PB91-101022/GAR 103,144 
ECONOMICAL ANALYSIS 
sthern New Mexico Low Temperature Geothermal Re- 
source Sastaite Analysis. 
PB91-105353/GAR 103,696 
ECONOMY 
ee en oe e statistiche di base. (Energy 
and economy: Statistical data base). 
DE90514430/GAR 103,762 
ECOSYSTEMS 
eee Foreign trip report, August 6, 1990- 
Deboor7eo1res /GAR 103,875 
Metal Speciation and Immobilization Reactions A 
the True Efficiency of Artificial Wetlands to Treat 
PB91-107300/GAR 104,286 
EDDY CURRENT TESTING 
Neural nets and eddy-current testing. 
DE90016044/GAR 104,849 
EDDY CURRENT TESTS 
Reference Standard Block for Use in Nondestructive Test 
Probe Calibration and Method of Manufacture 
PATENT-4 963 826 104, 069 
EDDY CURRENTS 
Eddy Current on at the Nuclear Power Plants. 
N90-25357/6/' 104,018 
Inspection of Welds with Eddy Current. 
N90-25358/4/GAR 104,050 
= Intelligence in the Materials Processing Labora- 
N90-27283/2/GAR 105,686 


Ueber Transversale, Longitudinale und Dreidimensionale 
Wirbelstroeme in raneversel, Longitucinel, and Thres Dimer 


eee Guides with Elliptic Di- 








fers). 
N90-27967/0/GAR 103,541 
EDDY VISCOSITY 
Improved —— Model for Near-Wall Turbulence and 
Comparison with Direct Numerical Simulation. 
N90-27983/7/GAR 102,321 
Modeling of Near-Wall Turbulence. 
N90-28009/0/GAR 102,342 
EDEMA 
Experiment K-6-09. Biochemical In- 
ae cn of Mi vity-I Nerve and Muscle 
B . Part 1: Investigation of Nerve and Muscle 
Breakdown During Spaceflight; Part 2: Biochemical 
of Edi and Pit Muscles. 
|90-26463/1/GAR 104,379 
EDGE DETECTION 
Extensions of Algebraic Image Op An Approach 
to Model-Based Vision. 
N90-25577/9/GAR 103,449 
EDIBLE OIL 
Se Se Os Se ne 
Mic-90-01 31 1O1GAR 103,183 
EDUCATION 
Loca science education programs. 
DE900 7IGAR 103,052 
fo sry. premmnn science education programs. New ini- 
5E90015878/GAR 103,053 
pn oe Description of a Command and Controi Lan- 
utor. 
8i90-25567/0/GAR 103,092 
Texstar: The All-Texas Educational Satellite System. 
N90-26045/6/GAR 103,054 
M it of the Effectin of the Airway oe 
Heng: Sally to Meet Federal Aviation Administration 
N90-26694/1/GAR 105,712 
Methodology Study. 
NSO 26840/1/ CAR 105,597 
NASA's Educational Programs. 
N90-28447/2/GAR 105,698 


Technical Assistance Centers, Region A, Pg — 
Report, October 1, 1989-September 30. 


PB91-107631/GAR 1900085 
Rural Technical Assistance Center, Ri 1. Final 
eport, October 1, 1989 - September 30, 1990. 

PB91-107649/GAR 103,086 
EDUCATIONAL FACILITIES 

Laboratory-based science education programs. 

DE90015877/GAR 103,052 
EFFICIENCY 

Computation of Efficient Solutions of Discretely Distribut- 

ed Stochastic Optimization Problems. 

N90-27436/6/GAR 104,256 
EIGENVECTORS 

Gonetee et De Cane Difference Schemes for Solv- 

the Navier-Stokes Equations. 
N 27654/4/GAR 102,310 


January 15,1991 KW-45 

















ELASTIC ANISOTROPY 
imp dT Crack Detection in Composites. 
N90-27875/5/GAR 104,145 
ELASTIC BUCKLING 
Influence de Micro-Glissements sur le Comportement 
p= emerge re Composites Tissus, Rapport Final 
(Influence of Microslidings on the Mi pic Behavi 
N90-27880/5/GAR 104,176 
ELASTIC PROPERTIES 
Elastische ———— isch dwerk 
stoffen bei hohen Pempbeenoen nane-peapesiion of 
ceramic composite materials at Pgh coapnanaiean 
TIB/A90-81959/GAR 104,153 
ELASTICITY 
Probabilistic approach of elasto-plastic behavior of off- 
shore structure under stochastic wave forces. 
DE90518449/GAR 104,960 


oe weg dl Elastic Spline Finite Strip Analysis for Thin- 

PB91-111070/GAR 103,133 
ELASTOPLASTICITY 

Qempeteen of Single-Cycle Versus Multiple-Cycle Proof 


NO0-2811578/0AR 103,346 


Canine ae Faltwerken mit elastoplastis- 
chen (Mass of load calculations for 
elastoplastic 





folded eb cee structures deformations). 

TIB/A90-81991/GAR 105,224 
ELDERLY PERSONS 

po and Effecti of Col | Cancer S ing 

the Elderly. 

PBSI- 104877/GAR 104,311 

Long-Term Care in International Perspective. 

PB91-106344/GAR 103,998 

Effect of N — Use on Medicaid Eligibility. 

PB91-106351/ 103,994 


» eyry onset in Nursing Homes and the Commu- 
PB91-106922/GAR 103,996 
Overwhelming Odds: Caregiving and the Risk of Institu- 
tionalization. 
POPI-T0SSOGAR 103,991 
tic Comparison of Community Care Demonstra- 
tions. Special — 
PB91-106948/GAR 


103,997 
ELECTRIC ARCS 
Solar Array Arcing in Plasmas. 
N90-25558/9/ 105,628 
ELECTRIC BATTERIES 


Corrosion, passivity and breakdown of alloys used in high 
os batteries. Final report. 
DE90016648/GAR 104,157 


Evaluation of an autonomous wind-diesel system with a 


dynamic battery storage. 
DE90518778/GAR 103,733 
ELECTRIC CABLES 
Time Domain Spectroscopy to Monitor the Condition of 
Insulation. 
PB91-112466 104,908 
ELECTRIC CONDUCTORS 
Technique to Measure the Thermal Diffusivity of High 
T(sub c) . (Abstract 
N90-27846/6/GAR 105,184 
ELECTRIC CONTACTS 


Kinetics Thermodynamics of Ceramic/Metal inter- 
face ae —~—— mact One. T(Sub c) Superconduct- 


Noo breis/i7G 5/1/ GAR 105,157 


Low Frequency Electrical Noise Across Contacts Be- 
a Normal 


Conductor and Superconducting Bulk 
YBa2Cu307, (Abstract Only). 
N90-27841/7/GAR 105,180 
von Siebdruckpraeparaten fuer die Solar- 
(Development of screen-printable 
inks for lor photovoltaic ic applications. Final report). 
TIB/B90-82042/GAR 103,806 
ELECTRIC CORONA 
on Initial Behaviour of Corona ~yevaens 
with Electrical Pulses ses Superimposed 
N90-26259/3/GAR 103,598 
ELECTRIC CURRENT 
Progress in the Design of Optical Fiber Sensors for the 
Measurement of Pulsed Electric Currents. 
PB91-112102 103,506 
ELECTRIC DISCHARGE 
Discharge Transient Coupling in Large Space Power Sys- 
N90-25544/9/GAR 105,510 
ELECTRIC FIELDS 


Inhomogeneous Electric Field Effects in a Linear RF 
Quadruple Trap. 

N90-26222/1/GAR 103,537 
ty and Earth Observation: Electrical Field 
N90-26436/7/GAR 105,428 


ELECTRIC FURNACES 
in Electric Arc Furnace Steel- 
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PB91-110759/GAR 


ELECTRIC MOTORS 
Use of motor current signature analysis at the EPRI M&D 


Center. 
DE90012595/GAR 


104,002 


103,546 
Harmonic currents and torque pulsations with pulse width 
ion methods in AC motor drives. 
DE90518769/GAR 103,726 
ELECTRIC POWER 
Practical superconductor development for electrical 
— ee Semiannual report, October 1989- 
june 
DES001 14696/GAR 103,507 
Staff wont & ee . ep Reg as Ae demand for the 
contiguous Unit tates, == 
DE90016004/GAR 103,573 
Ener, preparedness. An overview. 
DE90016628 @628/GAK 103,757 
ELECTRIC POWER INDUSTRY 
Electric Power Monthly, April 1990. 
DE90014991/GAR 103,548 


a Soro — (Organization 


of the 

DE9051 7288/GAR 103,765 
ELECTRIC-POWERED VEHICLES 

Zinc air battery development for electric vehicles. Final 

report. 

DE90016639/GAR 103,544 


a und Erprobung elektrisch betriebener Leicht- 
mofas. (Development and testing of electrical 
‘Leletamo tmotas'/’Mofas’) 


TIB/A90-82028/GAR 105,767 
ELECTRIC PROPULSION 

Feasibility owes for a Microwave-Powered Ozone Sniffer 

Aircraft, Volume 

NOO 25067/2/GAR 102,381 

Advanced Propulsion for LEO and GEO Platforms. 

N90-27785/6/GAR 103,281 

Advanced Onboard Propulsion Benefits and Status. 

N90-27786/4/GAR 103,342 
ELECTRIC RELAYS 


Bureau of Mines Ground-Fault Protection Research Pro- 
= A Lene A 
91-110106/GAR 
ELECTRIC ROCKET ENGINES 
Geometric Effects in Applied-Field MPD Thrusters. 
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104,662 


N90-27782/3/GAR 03,279 
ELECTRIC SPARKS 

Development and application of LEESA. 

DE90015742/GAR 104,973 
ELECTRIC UTILITIES 

a of motor current signature analysis at the EPRI M&D 

iter. 
DE90012595/GAR 103,546 
Tech choice in a least-cost expansion analysis 
: Eft ona of gas price, planning period, and 
system em charact 
Desoo1aBAS/GAR 103,547 


Methodology and handbook for including societal bene- 
ae 


cost appr 
DE90014933/GAR 


103,752 

Electric Power Monthly, April 1990. 
DE90014991/GAR 103,548 

future for electric-utility DSM programs. 
Beboot 5798/GAR tion 103,551 
Staff report: Electric power supply and demand for the 
contiguous United States, 1989--1998. 

DE90016004/GAR 103,573 

Electric power monthly, May 1990. 
DE90016114/GAR 103,575 
Survey of state PUC activities to incorporate environmen- 
tal externalities into electric utility planning and regulation. 
DE90016630/GAR 103,816 


Least-cost planning for Pacific Gas and Electric: Stage 2, 


Case s 5 
DE90016644/GAR 103,552 
Scenari di domanda al 2000 e valutazione economico-fin- 


degli investimenti nel settore elettrico. (Electric 
power demand to the year 2000: Utility investment plan- 

rg B144o7/GA 
514427/GAR 103,582 
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choose power system). 
Heo0s17065/GAR 103,553 
Der Wandel vom Energieversorgungs- ag Energie- 
company to service company). 
TiBTBoO BO 18/GA 103,563 
ELECTRICAL CONDUCTIVITY 

Spatial Conductivity Measurements on High T(sub c) Su- 
pega Films. (Abstract Only). 

90-27849/0/GAR 105,187 


ELECTRICAL FAULTS 
Fault Di tic System for 
Section “Power System 


N90-25521/7/GAR 105,505 
ELECTRICAL IMPEDANCE 
Characteristic | and Loss Data for a Common 
Stripling Pickup . 
25656/1/GAR 105,345 


ELECTRICAL INSULATION 
Comparison of Currents Predicted by NASCAP/LEO 
Model Simulations with Elementary Langrnis- Type Bare 
Ho gl aaihael lated Cable Containing a Single 
N90-26054/8/GAR 105,527 
Time Domain Spectroscopy to Monitor the Condition of 
Cable Insulation. 
PB91-112466 








104,908 
as MEASUREMENT 
ive One- and Two-Dimensional Doping Profil- 
ge a51/0/GAR 
N90-26351/8/GAR 103,512 
ELECTRICAL SHOCK 
Electrical Accidents in Mining (1980-85): Fatal and Non- 
fatal Accidents Underground and on the Surface at Un- 
Coal and Metal-Nonmetal Mines. 
PB91-110098/GAR 104,661 
ELECTROCARDIOGRAPHY 


Mesure de I’E.C.G. De Pilotes d’Avion de Combat en 
Mission de Vol Reel: Etude de la Variabilite du Rythme 
Cardiaque et Correlation Avec la Charge de Travail (Elec- 
— p= ‘am of Military Aircraft Pilots Measured 


it Missions: Study of the Variability of the 
ac Ri in Correlation with Working Stress). 
N90-28324/3/GAR 04,395 
ELECTROCATALYSTS 


Production and Characterization of Non-Platinum Monn gl 
ic Materials Formed by lon — Final Report 1 
November 1986-31 January 1990. 
PB91-109033/GAR 103,742 
ELECTROCHEMICAL ene 
Corrosion Par a des Alliages 
ee Characterization of the Pitting Corro- 


m ( 
Juminum-Lithium Alloys). 
N90-27903/5/GAR 


ELECTROCHEMISTRY 


Ping degli esperimenti alla Fleischmann e 
pteeg ee rey and Pons experimental electrochemis- 


es). 

wy Colca 451 ar GAR 103,211 

oan Surfaces. Annual Report January-Decem- 

PB91-104281/GAR 103,216 

Anisotropic etching of crystalline silicon in alkaline solu- 
ition dependence and 


104,165 


tions. Pt. 1. Orientation ind behavior of pas- 

svat tion lai layers. 

TIB/B90-81827/GAR 104,129 
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etchi its S. 

Tip/B80-81 831/GAR 104,131 
ELECTROCHROMISM 

Evaluation criteria and test methods for electrochromic 

windows. 

DE90000334/GAR 103,122 
ELECTRODEPOSITION 


Suitability of a Processes for High Tem- 


Ro0-25685/ 0/GAR 105,128 


ELECTRODES 


Cyclic voltammetry at a rotating disk, electroreduction of 
nitrate in acidic nickel solutions, and frequency-response 


analysis of porous 

DE90015317/GAR 103,195 

lectrode Assembly for Molten Metal Production from 

Molten Electrolytes. 

PATENT-4 707 239 104,217 
ELECTROLUMINESCENCE 


Lumineszenz Aus Elektroformierten Metall-isolator-Metall 
Strukturen ooo from Electroformed Metal-iso- 


lator-| 
N90-28425/8/GAR 103,505 
ELECTROLYSIS 
Search for cold fusion signatures in cathodically charged 
'90016288/GAR 105,255 
Electrode Assembly for Molten Metal Production from 
Molten Electrolytes. 
PATENT-4 707 239 104,217 
ELECTROLYTES 
structure of the ni yee 
interface through optical phenomena. Progress. report , 
January 1, 1989-June 30, 1990 
DE90015935/GAR wy 197 
Electrochemical luati 





and 
fluorophosphonic acids Soot oat poner ene Final 
a ao May 1986-December 1989: Revision. 

'90016626/GAR 103,719 
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ELECTROMAGNETIC FIELDS 
ELF: Exposure levels, bioeffects and epidemiology. 
DE90016554/GAR 104,356 
Interaction of ly low-freq y electromagnetic 
ith humans. 
DE90017190/GAR 104,360 


ELECTROMAGNETIC INTERFERENCE 
Interactions Between the Space Station and the Environ- 
ment: A Prelimi Assessment of EMI. 
N90-25557/1/GAI 105,513 
Storprozesse Auf den Datenstrecken des Mode-S-Sys- 


tems der Flugsicherung (Disturbance Processes on the 
Data Links of the Mode-S Air Traffic Control System). 
N90-25965/6/GAR 105,707 


ELECTROMAGNETIC NOISE 
My Normal Cond and Superconducting Buk 
tween a luctor ul 
YBa2Cu307. (Abstract Only). 
N90-27841/7/GAR 105, 180 
ELECTROMAGNETIC SCATTERING 
from Coated Structures and + m Pattern 





Control Using Impedance Surfaces, Part 
N90-26233/8/GAR 103,490 
Ek tic Inverse S ing of Buried Objects. 
N90-26242/9/GAR 103,482 
Remote Sensing of Earth Terrain. 

N90-26382/3/GAR 104,457 


ELECTROMAGNETIC SUSCEPTIBILITY 
EMR Test Facilities Evaluation of a Small Reverberating 
— Located at RADC, Griffiss AFB, Rome, New 
PB91-107516/GAR 103,542 


ae =o og a WAVE TRANSMISSION 
ection, and Radiation at Junction 


Planes of Diff be none Waveguides. 

N90-26241/1/ 7GAR 105,112 
ELECTROMAGNETIC WEAPONS 

Coils for high power experiments. 

TIB/B90-81951/GAR 104,995 
ELECTROMETALLURGY 


Long-term testing of in-situ cerium on coated anodes 
for aluminum electrowii “a Phase 2: Final report, De- 
cember 1, 1987-April 30, 1989. 


DE90015283/GA\ 104,198 
ELECTRON ACCELERATORS 

Impedance and Wakefields Beyond Cutoff. 

N90-25663/7/GAR 105,348 


Strahl lung des Darmstadter yen 
pa mg 130 iaoe Gontitentione (Digital Beam Position 
Regulation of the Superconducting Accelerator at Darm- 


stadt). 
N90-28406/8/GAR 105,366 


ELECTRON ANTINEUTRINOS 
Ruhemasse des Elektronenantineutrinos - ge com 
des Timm Oetmapebivuene (Rest mass of the 





antineutrino - study of the tritium beta spectrum). 

TIB/A90-81865/GAR 105,376 
ELECTRON-ATOM COLLISIONS - 

Eig 

ionized gases. Foreign trip report, pin 11, MroeT August 

1987. 

Bievoot 6115/GAR 105,249 
ELECTRON ATTACHMENT 

Electron attachment and ion mobility in hydrocarbons and 

related systems. 

DE90016016/GAR 103,535 


Technique for the measurement of electron attachment 

to short-lived excited species. 

DE90016873/GAR 103,207 

lonic Mechanism of Carbon Formation in Flames. {Ab- 

stract Only). 

N90-27582/7/GAR 103,271 
ELECTRON BEAM DEPOSITION 

lonic molecular films. Applications. 3. Electron beam 

stimulated enhanced adherence. 

DE90514482/GAR 104,125 
ELECTRON BEAM MACHINING 

lonic molecular films. Applications. 3. Electron beam 

stimulated enhanced adherence. 

DE90514482/GAR 104,125 
ELECTRON BEAMS 

Impedance and Wakefields Beyond Cutoff. 

N90-25663/7/GAR 105,348 

Advanced Optical Diagnostics in Hypersonic Research. 

(Abstract Only). 

N90-26905/1/GAR 102,304 

Digitale Strahilagenregelung des Darmstadter Supralei- 

tenden 130 Mev Beschieunigers (Digital Beam Position 

Regulation of the Superconducting Accelerator at Darm- 





stadt). 

N90-28406/8/GAR 105,366 
ELECTRON COOLING 

Electron _o— of high-Z ion beams parallel to a guide 

magnetic field. 

TIB/B90-81877/GAR 105,380 
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herring (LEAR). (Electron cooling ex- 
periments at TEAR). 
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TIB/B90-81924/GAR 105,387 
ELECTRON DENSITY ap oe em 
Variation of D-Region Nitric-Oxide Density with Solar Ac- 
bb we and Season at the Dip Equator. 
36183/3/GAR 102,961 
ee DENSITY PROFILES 
Profiles in the of LF Ab- 
py ‘orbush-Decrease and 3 
N90-28199/9/GAR 102,849 


Relation Between the Electron Content of the lonospher- 
ic D-Region, Variations of the Riometer Absorption, and 


the Geomagnetic Field. 

N90-28208/8/GAR 102,857 
ELECTRON DIFFUSION 

Estimation of Minority Carrier Diffusion Lengths in inP/ 

GaAs Celis. 

N90-26069/6/GAR 103,799 

Quasielastiche wong weeege LL, Quantenhadro- 

dynamic (Quasistatic Electron in Quantum Ha- 

drodynamics). 

N90-28432/4/GAR 105,368 
ELECTRON EMISSION 
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N90-25873/2/GAR 102,715 
ELECTRON GAS 

oo Ballistic and Adiabatic Electron Transport, Stud- 

with Quantum Point Contacts. 

N90-26440/8/GAR 105,129 
ELECTRON-ION COLLISIONS 

Theoretical atomic physics for fusion. 1990 Annual 

£90017280/GAR 105,324 
ELECTRON MICROSCOPY 

tructures and Mechanical Properties of Near-beta Titani- 
ae TIV10FE2AL3 and TIV10CU3AL3. 

N90-26123/1/GAR 104,211 

Experiment K-6-06. Morphometric and Em Analyses of 

Tibial Epi Plates from Cosmos 1087 a 

N90-26460/7/GAR (04,376 


pee ce a 


lende Meteorite. (Abstract Only). 

N90-27581/9/GAR 102,780 

Diamonds in Detonation Soot. (Abstract Only). 

NS0-27585/0/GAR 102,783 
Oe oe 

leenth international conf on phenomena in 
—_o Foreign trip report, noe yg ts 11, 1987-August 
2,1 

DE90016115/GAR 105,249 
ELECTRON PARAMAGNETIC RE 

EPR Methodology for Measuring the London Penetration 


ELECTRON-POSITRON INTERACTIONS 
Determination of alpha (sub s) from a differential jet mul- 


distribution at SLC and PEP. 

DE90013573/GAR 105,225 

Quellen von Photonen in hadronischen Ereignissen der 

Elektron-Posion Vernichtung, (Source hal Fn nary in ha- 

dronic even the electron-positron ani ition). 

TIB/A90-81 864/GAR 105,375 
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718/890-82032/GAR 105,399 

Se mn eeranaaan Gan o6 ye) 

715/300.82033/GAR 105,400 
ELECTRON-POSITRON PAIRS 

Reacceleration of Pairs in Compact Sources. 

N90-25859/1/GAR 102,701 

Electron Positron Pair Winds and the Eddington Limit. 

N90-25888/0/GAR 102,730 
ELECTRON PRECIPITATION 

Change of Mesospheric Ozone Content under Electron 

ecipitation Influence. 
N90-28191/6/GAR 102,966 


ELECTRON-PROTON INTERACTIONS 
—! summary: Quantum chromodynamics at 
5e90016689/GAR 105,299 
ELECTRON REACTIONS 
Hes Dorey and nuclear polarizabilities. 
16121/GAR 105,251 


Polarization Observables in Deuteron Photo- and Electro- 


NOO-28880/5/ 5/GAR 105,347 


onsite 
Medium energy nuclear physics research. Progress 
pn aaa 


15852/GAR 105,245 
ELECTRON SOURCES 
Towards the construction of a high-intensity source of to- 
beebot 6617/GAR 105,290 
ELECTRON SPECTROSCOPY 
Nature and — of Interstellar Diamond from the Al- 
lende CV3 Meteorite. (Abstract Only). 


EMBEDDED COMPUTER SYSTEMS 


N90-27581/9/GAR 102,780 
ELECTRON TRANSFER 

lonization in liquids. Progress report, November 1, 1987- 

October 31, 1990. 

DE90015861/GAR 104,260 
ELECTRONEGATIVITY 

Correlation between T(sub 3) and electronegativity differ- 

superconductors. 

DEDO0 18e10/GArt 105,121 
ELECTRONIC CONTROL 

Impact of End Effector Technology on Telemanipulation 

N90-25549/8/GAR 104,075 

Application of Intelligent Process Control to Space Based 

N90-27282/4/GAR 105,443 
ELECTRONIC EQUIPMENT 

ing QML for radiation hardness assurance. 
90015697/GAR 104,433 

ELECTRONIC MAIL 

Privacy-Enhanced Electronic Mail. (Revised) 

N90-25261/0/GAR 103,357 


ELECTRONIC STRUCTURE 
Renormalization from density functional theory strong 
a ne eee 








Bee001S890/GAR 105,115 
Recent progress in electronic structure calculations for 
defects in metals. 
DE90016323/GAR 103,200 
— and bonding in actinide and rare earth sys- 
lems. 
DE90016571/GAR 103,206 
ae Properties of inorganic poly 
90017143/GAR 103,208 
a eo ear. 
sition energies for inorganic polymers. 
DE90017144/GAR 103,228 
Electronic Structure Fermi Liquid of High T(sub c) 
; Comparison with i (Ab- 
stract Only). 
N90-27821/9/GAR 105,163 
ELECTRONS 
e(sup + ), e(sup ( tt at Relativistic 
lon Collider AIC) © 
DE90017203/GAR 105,318 


ELECTROPHORESIS 
Suitability of Electrodeposition Processes for High Tem- 


N90-25685/0/GAR : 105,128 


ELECTROPLATING 
Electroplating corners. 
DE90017023/GAR 104,053 
ELECTROSTATIC CHARGE 
Pn <p of a Model That Contains Both Multipole 
Moments and Gaussians for the Calculation of Molecular 
Electrostatic Potentials. 
PB91-109272/GAR 103,218 


ELECTROSTATIC PRECIPITATORS 
Dust Control in Coal Preparation and Mineral Processing 





Plants. 

PB91-110056/GAR 103,849 
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extraction co a reprocessing plants for nuclear 

power plant fuels) 

TIB/B90-81901/GAR 104,902 

Gepulste Elektrofilter zur Verbesserung der Staubabs- 

cheidung. (Pulsed electrostatic precipitators to enhance 

dust Toy oon | 

TIB/B90-81920/GAR 103,857 
ELECTROSTATIC PROBES 

Development and application of LEESA. 

DE90015742/GAR 104,973 
ELECTROTHERMAL GUNS 

Coils for high power experiments. 

7ig/B90-B1081/GAR 104,995 
ELECTROWINNING 

Pressure of Galena Concentrates to Recover 

Lead Metal and E! Sulfur. 

PB91-105726/GAR 104,640 

Electrolytic Production of Calcium Meial. 

PB91-105734/GAR 104,641 


Sena eceerercall 
fuer Physik Muenchen, 
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ETHYLENDIAMINE 

wanes etching of ——_ silicon in alkaline solu- 

s. Pt. 2. influence of dopants. 

115/890-81828/GAR 104,130 
EULER EQUATIONS OF MOTION 

por pa and Mitigation of Numerical Dissipation in Invis- 

cid and Vi: sels Cotmpunaiion of Vortex-Dominated Flows. 

N90-26281 7 7/GAR 102,294 

Eulerian Transport Model for NOX-Compounds. 

N90-26406/0/GAR 102,929 


a Method oe Se Three-Dimensional 
ids. 
N90-27066/1/GAR 102,305 


Hyperbolic Conservation Laws and Numerical oer 
N00-27990/2/GAR 102,326 


Towards a Genuinely Multi-Dimensional Upwind Scheme. 
N90-27995/1/GAR 02,330 


Efficient oo sat the Steady Euler Equations with a 


Centered Implicit Method. 
N90-27999/5, y GAR 102,333 


Resolution Par Elements Finis des Equations d’Euler Par 
Une Methode de Decomposition Cinetique des Flux: 

tivite du Maillage et du Domaine 
Final 1/334700-Deri-Gan —— of 
Euler Equations Using Finite Element Method and the Ki- 
netic position of the Flows: Study of the Self-Ad- 
aptation of the Grid and of the Calculation Field). 


N90-28020/7/GAR 102,351 
EUROPEAN AIRBUS 

Simulation von Transportflugzeugen (Simulation of Trans- 

port Aeroplanes). 

N90-25089/5/GAR 105,701 
EUROPEAN COMMUNITY 

poe a of European Regional Standards-Related Orga- 

PaOT 107599/GAR 104,019 
EUROPEAN SPACE AGENCY 

ECOS: The ESA Costing Software. 

N90-27274/1/GAR 105,440 


EUROPEAN SPACE PROGRAMS 
Space Exploration: Cost, Schedule, and Performance of 
NASA's Ulysses Mission to the Sun. Fact Sheet for the 
irman, Subcommittee on Science, Technology, and 
Space, Committee on Commerce, Science, and Trans- 


tion, US Senate. 

90-26023/3/GAR 105,422 
pa Raumfahrt-Szenarien a 2030. (Alternative 
space flight scenarios 1990 to 2030). 
TIB/A90-81960/GAR 105,466 


Ariane 5 - Hermes - Columbus. Technologische Bedeu- 
tung der ESA- fete che ae! fuer die deutsche Indus- 
trie. Kurzfassu Hermes - Columbus. The 
technological oP mi of the major ESA programs for 
German industry. Summary). 

TIB/A90-81971/GAR 102,273 


Ariane 5 Hermes - Columbus. Technologische Bedeu- 

tung der ESA-Grossprogramme fuer die deutsche Indus- 

trie. (Ariune 5 - Hermes - Columbus. The technological 

= ace of the major ESA programs for German in- 
justry). 

TIB/A90-81972/GAR 102,274 


European utilization aspects of low earth orbit space sta- 


tion elements. Phase 3. Vol. 4A. Appendices. 
TIB/B90-81836/GAR 105,469 
EUROPIUM 


con of Eu(3) from nitric and hydrochloric acid solu- 


is by mixtures of CMPO and TBP in dodecane. 
e908 4630/GAR 103,188 
Extraction of fee from acid media by iain 
N-diisobutyl carbamoyl methyl phosphinoxide. 
DE90514533/GAR 104,898 
EUTECTICS 


Two-Dimensional Model of a Space Station Freedom 
Thermal Energy Storage Canister. 
N90-26279/1/GAR 


105,532 
EVALUATION 
Survey of Concurrent Readers and Writers. 
N90-25581/1/GAR 103,378 
EVAPORATION 


Automatic adjustment of crop coefficients for projecting 
water balance. 

DE90016564/GAR 102,533 
Volistaendige adiabatische Verdampfung stark ueber- 
hitzter att eeouaaaee ( plete adiabatic 


liquid jets). 
$17 00-81847/GA 105,047 
aaa fos COOLING 
iments on Stability and Entrainment of 


came tratocumulus. Part 2: Entrainment Experiment. 
N90-28264/1/GAR 103,006 


Evaporation process and 3 phase flow in a water evapo- 








rator assembly. 

TIB/B90-82006/GAR 105,581 
EXCHANGE INTERACTIONS 

Electron E —_ > M. ic Int ions in 

High-T(Sub c) piboonductern. 

N90-27857/3/GAR 105,193 
EXCIMER LASERS 

Recent advances in excimer laser technology at Los 

Alamos. 

a /GAR 105,050 

Excimer laser: Status and perspectives. 

DE90514416/GAR 105,057 

Electric field distribution and electrode design for the ex- 

cimer discharge laser. 

DE90514417/GAR 105,058 

ae of a ten liter discharge XeCI laser. 

514418/GAR 105,059 


2 J Hochenergie-TE-Excimerlaser bei hoher Wiederhol- 
rate. Abschiussbericht. (2 J high-power excimer laser at 
high pulse repetition rate. Final report). 


TIB/B90-81837/GAR 105,078 
EXCITATION 

Rotational and Translational Effects in Collisions of Elec- 

tronically Excited Diatomic Hydrides. 

N90-26093/6/GAR 103,189 
EXCITONS 

Excitons in py oe superlattices, quantum wells, 

and ternary al loys, Progress report, September 15, 1988- 

ember 14, 1990. 
'90017287/GAR 105,125 

EXCURSIONS 

Review of criticality accidents. Revision. 

DE90015896/GA 104,913 
EXERCISE (PHYSIOLOGY) 

Effect of Ambient Ti ture and Running Wheel Activ- 

ity on the Outcome of Pregnancy in CD-1 ice. 

PB91-109645/GAR 104,396 
EXHAUST DIFFUSERS 

Dilueur de Jet Chaud (Device for the Dilution of Hot Ex- 

haust Jets). 

N90-27723/7/GAR 102,465 
EXHAUST EMISSION 

Pollutants: Production and Methods of Reduction. 

N90-25990/4/GAR 103,292 

Aircraft Exhaust Emissions: An Engine Manufacturer's 

Perspective. 

N90-26004/3/GAR 102,398 


European propulsion forum: Future civil engines and the 
protection of the atmosphere. Proceedings. 
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EXHAUST EMISSIONS 
CO- en NO(sub 2)-luchtverontreiniging bij parkeervoor- 
a Casus: Parkeergarage ee Rotter- 
CO- = NO2-air pollution on parking |o' 
Parti lot L , F Netherlands). 
DE90519653/GAR 103,833 


Direct and Remote Sensing Observations of the Effects 
of Ships on Clouds. (Abstract Only). 
N90-28252/6/GAR 102,994 


Optical Properties of — Stratocumulus Clouds Modi- 
fied by Ship Track Effluents. 





N90-28253/4/GAR 102,995 
EXHAUST FLOW SIMULATION 

Dilueur de Jet Chaud (Device for the Dilution of Hot Ex- 

haust Jets). 

N90-27723/7/GAR 102,465 
EXHAUST GASES 

Digital Filtering of Plume Emission Spectra. 

N90-26070/4/GAR 103,331 

—— ‘ete) Jet Chaud (Device for the Dilution of Hot Ex- 

NOO27720/ 7/GAR 102,465 
EXHAUST NOZZLES 

Hot Gas Ingestion Characteristics and Flow Visualization 

ofa Saawre Thrust STOVL Concept. 

N90-26009/2/GAR 103,301 

Entropy Wave Instability in Compact Ramjets. 

N90-27932/4/GAR 103,312 
EXHAUST SYSTEMS 

xp in Developing an Imp d Ground-Level 

Test Capability. 

N90-27720/3/GAR 102,463 
EXOBIOLOGY 

US Experiments Flown on the Soviet Biosatellite Cosmos 

N90-26452/4/GAR 105,680 


Aerospace Medicine and Biology: A Continuing Bibliogra- 

phy with Indexes (Supplement 339). 

N90-28327/6/GAR 105,692 
EXPENDABLE STAGES (SPACECRAFT) 

IRIS System and Future Application to Expandable 


Launchers. 

N90-26035/7/GAR 105,586 
EXPENSES 

Charging Households for Waste Collection and Dispos- 

als: Effects of Weight or Volume-Based Pricing on 

Solid Waste Ma it 





PB91-111484/GA j 103,928 
EXPERIMENT DESIGN 

Launching a Dream: A Teachers Guide to a Simulated 

Space Shi Mission. 

N90-26693/3/GAR 105,429 

Design of the UETP Experiment. 

N90-27712/0/GAR 102,455 

= i in Developing an Imp: d Design of Experi- 

ment (Lessons L ; 

ERSTE THOR 102,461 


E ing neuer Windkanalkorrekturverfahren 
WINKOR und qTONLKOR im Vergleich mit den klassischen 
Korrekturen. Bn two new wind tunnel correction 
procedures and ONLKOR in comparison with 


classical corrections). 

TIB/A90-81957/GA\ 102,359 
EXPERT SYSTEMS 

Expert system for screening enhanced oil recovery meth- 

DE90016494/GAR 104,595 
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Enhancement and testing program for computerized 
cedure manual (COPMA). td 
DE90514422/GAR 104,860 


Tietaemystekniikan vaelineet metallien vaimistuksen nae- 

koekulmasta, kokemuksia ja vaatimuksia. Sudan ef of 
based t gy for steel and base metal in- 

dustries, experiencies and tools). 
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NASA —. aay Demonstration Project: Ad- 

vane Demonstration of Space Station 





Freedom Thoval Ce Control System. 
N90-25510/0/GAR 105,500 
fame : A Model-Based Diagnostic System for Space- 
crat 
N90-25511/8/GAR 105,501 
Autonomous Power boas hed for 
Space Station A feat Pas 
Testbed. 
N90-25521/7/GAR 105,505 
Expert System to Advise Astronauts During Experiments: 
The Module. 
N90-25522/5/GAR 105,674 
Monitoring and Control of Spacecraft Systems Using Pro- 
cedural treme | 
N90-25524/1/GA\ 105,507 
K Representation to Support Reasoning Based 
on Multiple Models. 
N90-25525/8/GAR 103,463 
CLEAR: Automating Control Centers with Expert System 
Technology. 
N90-25533/2/GAR 105,626 
OMS FDIR: a nee 
N90-25562/1/GAR 105,514 
bi Simulation Training System. 
90-25566/2/GAR 103,091 
pag Knowledge-Based System's Life Cycle. 
N90-25569/6/GAR 105,675 
— Space Shuttle Flight Software Analysis Expert 
lem. 
NOO-25571 /2/GAR 105,515 
Reusable Rocket Engine Turbopump Health Monitoring 
System, Part 3. 
N90-26320/3/GAR 103,933 
Robotic-Aided — for Inspection of Aging Aircraft. 
N90-26346/8/GAR 102,412 
ition of Symbolic Computations to the Constitutive 
Modeli a , Materials. 
N90- 1/GAR 103,241 
ecadlaeenbaa System for Flight Information Manage- 
ment. 
N90-26511/7/GAR 102,485 
Expert System Based Software Sizing Tool, Phase 2. 
N90-26525/7/GAR 103,400 
Material Selection and Design: An Expert System Ap- 
Ni90-26544/8/GAR 102,416 
N00-26708/7/6 an ice Business Intelligence Database. 
N90-267 102,239 
Communica’ and Tracking Expert Systems Study. 
NoO-27004/2/GAR 103,364 
—_— Sn) 20 calle Based Fuzzy Control of Spacecraft Au- 
tonomous ous. 
N90-27281/6/GAR 105,442 
Artificial Intelligence in the Materials Processing Labora- 
tory. 
N90-27283/2/GAR 105,686 
Architecture for Intelligent Task Interruption. 
N90-27284/0/GAR 103,444 
enencene Approach to Configuration Layout, 
lustification, and Documentation. 
No0-27286/5/GAR 105,546 
pate A Knowledge-Based Interactive Problem Solving 
nvironment for Data Estimation and Pattern Classifica- 
N00-27287/3/GAR 103,420 
Architecture for Rule Based System Explanation. 
N90-27288/ 1/GAR 103,390 
ATS Displays: A Reasoning Visualization Tool for Expert 
Systems. 
N90-27290/7/GAR 105,547 
Expert System Development Methodology (ESDM). 
N90-27292/3/GAR 103,421 
Hybrid Approach to Space Power Control. 
N90-27293/1/GAR 105,549 
Knowledge-Based Systems and NASA's Software Sup- 
= Environment. 
00-27288/4/GAR 105,552 
Explanation an Expert System for Space 
Station Freedom Rack integration 
N00-2720078/GAR 105,555 
Space Station Advanced Automation. 
NB0-27300/4/GAR 105,556 
Application of Design Knowledge Captured from Multiple 
ces. 
N90-27306/1/GAR 105,687 


Integration of Automated Knowledge Acquisition 
Conpunr Aaed Sotware Engines tor deuce ahuiie 
Expert Systems. 


EXPLOSIONS 
N90-27307/9/GAR 105,559 
Artificial westigance Software Engineering (AISE) Model. 
N90-27309/5/GAR 105,688 
Real-Time i Mechanism of the Scientific Re- 
search Associates Robotic System (SRAARS). 
N90-27312/9/GAR 105,560 
Model for a Space Shuttle Safing and Failure-Detection 
Expert. 
N90-27314/5/GAR 105,562 
oe of , Stet Simulation Models 
N90-97322/6/ 103,424 
——_ T Systems for Space Applications. 
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mercial T Main Sn cngne Teotin 
NOOSTSOO/S/GAR oes 
VIP: A Knowledge-Based Design Aid for the Engineering 
of Space Systems. 
N90-27327/7/GAR 105,565 
Resolution of Seven-Axis Manipulator Redundancy: A 
Heuristic Issue. 
N90-27331/9/GAR 104,088 
Knowledge-Based Systems from KEE to Ada. 
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Automated Unit-Level Testing with Heuristic Rules. 

N90-27335/0/GAR 103,425 
Ada as an implementation Language for Knowledge 
N90-27337/6/GAR 103,426 
Producing Process Plans out of CAD Files Through Al 
N90-27338/4/GAR 104,040 

System oe yee and Parts Life Tracking as 
Applied to the AV-8B Aircraft for the USMC. 
N90-27629/6/GAR 104,438 
Knowledge Based Diagnosis of Jet Engines under Con- 
sideration of Based Methods. 
N90-27631/2/GAR 102,443 
Line Di of Rotating Machinery Using Expert 
System . 
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Expert System for Pilot Assistance: The Challenge of an 
Intensive ne 
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Expert Systems: A Manager’s Guide. 
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Laboranaltk (ELAN - ae = supported te 
tion and system for analytical laboratories). 
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TIB/B90-81 OMe/GAR 105,470 
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EXPLORATION 
omens cont on ome ee 
tivities. Quarterly report, fourth quarter 1989. 
DE90016014/GAR 104,533 
Availability of Federally Owned Minerals for Exploration 
and Development in Western States: Oregon, 1984. 
PB91-106997/GAR 104,645 
Availability of Federally Owned Minerals for Exploration 
Development in Western States: New Mexico, 1987. 

PB91-107003/GAR 104,646 


Availability of Land for Mineral Exploration and Develop- 
ment in Western Alaska, 1986. 
PB91-107029/GAR 104,647 


EXPLORATORY WELLS 
Erarbeitung von Loseungstanneaton fuer Bohr-, 5 ame 
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(wi out solutions for drilling, com- 
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4 sands, particularly for central drilling positions. 
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EXPLOSION EFFECTS 
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weg ey 
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diction and Numerical Simulation of the Functioning of 
) Vereinfachte Vorhersage und 





Numerische Simulation der Funktionsweise von erla- 
wees 110858/GAR 104,991 
mass distribution of debris. 

te B90-8: 2001. /GAR 104,993 
EXPLOSIVES 

Development and application of LEESA. 

DE90015742/GAR 104,973 

Natural tion of exploding cylinders. 

DE90016108/GAR 104,988 

Diamonds in Detonation Soot. (Abstract Only). 

N90-27585/0/GAR 102,783 

Pressbare kunststoff Sprengstoffe mit hohem 

Fueligrad. ( yp en plastic-bound explosives with a 

ee , 
acai 104,982 
of the reaction behaviour of insensitive high 
under jet attack. 

TIB/B90-82003/GAR 104,984 
EXPORT REGULATIONS 

National Trade Data Bank (NTDB) (for CD-ROM). 

PB91-591960/GAR 103,157 
EXPORTS 


Foreign Business Practices: Materials on Practical As- 
i of Exporting, International Licensing and ere 
91-101006/GAR 103,1 


Guide eee Solid Wood Products. 
PB91-107748/GAI 104,467 


Wood Products: international Trade and Foreign Markets, 


September 1990. 
PB91-108282/GAR 103,152 


National Trade Data Bank (NTDB) (for CD-ROM). 
PB91-591960/GAR 


103,157 
Polish Communique Governing COCOM Restricted 
Goods, ome. 1990--Translation. 
PB91-961010/GAI 103,158 


EXPOSURE 
National a Health Survey of Mining Sodium 
Compounds R 
PB91-107805/GAR 104,648 

EXTENSOMETERS 
Nuove Esperienze I Nel Rilievo . dh -- di Carichi ao 
mici (New Inflight E: 
N90-26834/3/GAR 


EXTERNAL IRRADIATION 
Hanford fepeiowod protection support services annual 
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e90016190/ 61 90/GAR 104,352 
EXTERNAL TANKS 

QM-8 Final Performance Evaluation Report: Seals, 

Volume 4. 

N90-26324/5/GAR 105,533 


Effect of Impurity Gasses on Variable Polarity Plasma Arc 
2219 Aluminum. 


N90-26935/8/GAR 104,214 
EXTRACTION 
Automated Extraction of Knowledge for Model-Based 
N90-27318/6/GAR 104,039 
Using Decision-Tree Classifier Systems to Extract Knowl- 
from Databases. 
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—_ = —— Report: SITE Program, CF Systems 
— ction System, New Bedford, Massachu- 
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EXTRACTIVE METALLURGY 
Leaching of Pyroxmangite Ore with Calcium Fluoride and 
PB91-105759/GAR 
EXTRAPOLATION 
Efficient pigmerieicn | Minimal Polynomial and Re- 
duced Ran io” Methods. 
NO 20616/4/GA 


EXTRATERRESTRIAL RADIATION 
Active Star-Forming Galaxies in the X ray Foreground. 
N90-25848/4/GAR 102,690 
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104,247 


Effects of Space Radiation on Thin Films of 
YBa2Cu30(7-x). 
N90-27845/8/GAR 105,183 


EXTRATERRESTRIAL RADIO WAVES 
Search for Radio Pulsars in Globular Clusters and Tran- 





sient X ray Sources. 
N90-25755/1/GAR 102,600 
EXTRAVEHICULAR ACTIVITY 

Quantitative Assessment of Human Motion Using Video 
N90-25518/3/GAR 105,416 
Smart Hands for the EVA Retriever. 
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_ nology for a i , Free-Flying Robot for Crew 

and Equipment Rowloval’ in Space. 
N90-25564/7/GAR 105,419 


Design of a Lunar Transportation System, Volume 2. 
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Challenge of Assembling a Space Station in Orbit. 
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In-Space Construction and Dynamics of Large Space 
Structures. 

N90-27764/1/GAR 105,574 

EXTREME ULTRAVIOLET RADIATION 

EUV Spectral Shape of the Big-Bump in HS1700+ 6416 
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QSO’s. 
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EXTREMELY LOW FREQUENCIES 
Tactical EHF Satellite —— for NATO Em- 
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ploying Non-Geostationary 

N90-27454/9/GAR 104,444 
EXTRUDING 

Chemische Behandlung von SS auf 

Aluminium-Leg 9 (Chemica of alu- 

minium alloy powder sui surfaces). 
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F-111 AIRCRAFT 
Development of a Graphite/Bismaleimide Leading Edge 
= the F-111 (EF-111A) Horizontal Stabilizer. 


90-26809/5/GAR 102,421 
F-15 AIRCRAFT 
Success in Tutorin, ng Electronic Troubleshooting. 
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Effect of Tail Size Reductions on Longitudinal Aerody- 
namic Characteristics of a Three Surface F-15 Model 
with Nonaxisymmetric Nozzles. 

N90-25938/3/GAR 102,280 


FABRICATION 
penne ty an Composites: Emerging Materials for Hy- 
(ewe Fii 
90-26080. RIGAR 102,407 
Guides to Pollution Prevention: The Fabricated Metal 
Products Industry. 
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FABRY-PEROT INTERFEROMETER 
er fiber interferometric sensors for chemical detec- 
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fosteiee of Sire: -Perot velocimetry to hypervelocity 
ict experiments. 
DE 90015612/GAR 104,986 
FACTOR ANALYSIS 
Th und A on Planungs- 





— in pee le - ” auigezoigt am 
intersuchungsobjekt der Deutschen Lufthansa AG. (The- 
oretical principles and application of planning systems in 
airlines - demonstrated by the example of Deutsche 


Lufthansa AG). 
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FACTORIZATION 

Comparison of Two Central Difference Schemes for Solv- 

ing the Navier-Stokes Equations. 

N90-27654/4/GAR 102,310 
FACULTY 

Trend Analysis of Women Who Hold Federal Aviation Ad- 

ministration Certificates: Relationship to the Representa- 

tion of Women in Collegiate Aviation Faculty Ranks. 

N90-25691/8/GAR 0. 
FAILURE 

Nylon and Teflon Scribe Effect on NBR to Chemiok 233 

and NBR to NBR Bond Interfaces. 


N90-28095/9/GAR 104,051 
Nuclear Computerized Library for Wy: Reactor Reli- 
ability (NUCLARR). User's Guide. . Overview of 
NUCLARR Data Retrieval. Revision " 

PB91-106294/GAR 104,886 


Nuclear Computerized Library for oy | Reactor Reli- 

—_ (NUCLARR). User's Guide. Part 2. Guide to Oper- 
is. Revision 2. 

PaOT 106302/GAR 104,887 


Cutter Roof Failure: Six Case Studies in the Northern Ap- 
palachian Coal Basin. 
PB91-110783/GAR 104,679 
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— n of the Post- to Behavior of Metallic 
posite Plates with Centrally Located Cutouts. 

N90-26956/7/GAR 04,044 

Design of Ceramic Components with the NASA/Cares 
ler Program. 

N90-26359/1/GAR 104,118 


Dynamic Test Input Generation for Multiple-Fault Isola- 
tion. 
N90-27280/8/GAR 


103,418 
FAILURE MODE ANALYSIS 
ECMC Tech Control Trainer user's guide. 
DE90014857/GAR 103,441 


FAILURE MODES 
Extension of a Noninteractive Reliability Model for Ce- 
ramic Matrix es. 
N90-26142/1/GAR 


Applications of ISES for the Oceans. 
N90-27156/0/GAR 104,967 


—_ for a Space Shuttle Safing and Failure-Detection 
xpert. 


104,140 


N90-27314/5/GAR 105,562 
Object Oriented Fault Diagnosis System for Space Shut- 
tle Main Engine Redlines. 
N90-27315/2/GAR 105,563 
SDI Satellite Autonomy Using Al and Ada. 
N90-27336/8/GAR 105,646 
DMSP'’s Interactive Tactical Terminal. 
N90-27441/6/GAR 102,895 
Ceramics Analysis and Reliability Evaluation of Structures 
(CARES). Users and Programmers Manual. 
N90-28099/1/GAR 104,119 
FANS 


Exvel-turbopuhaltimen kaeyttoe paperikoneen hoeyry- ja 
lauhdejaerjestelmaessae sekae imujaerjestelmaessae. 
(Exvel turbo fan in paper machine steam and condensate 
systems and in vacuum systems). 

DE90518710/GAR 103,590 


Two-Dimensional Euler i ee Time Accurate 
Simulations of Fan Rotor F 
N90-25948/2/GAR 102,288 
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Processing of Vietnamese Essential Oils and Related 


Natural Products. 
PB91-111179/GAR 


102,538 
FASTENERS 
Neural Networks for Detecting Defects in Aircraft Struc- 
tures. 
N90-26345/0/GAR 102,411 
FATIGUE LIFE 


Surface Condition Effect on the Fatigue Behavior of Alu- 
minum Lithium Alloys. 
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po * Fat a Behavior in Scratched Samples of 
N90-26107/4/GAR 104,208 
Microstructural oon for Fatigue Crack Growth Resist- 
ance in Ni-Base Alloy. 
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Retirement for Cause of the F100 Engine. 
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Multichannel on-Board Load and Fatigue Monitoring. 


N90-27621 te 102,491 

Life Mi Planning. 
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FATIGUE (MATERIALS) 
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ium-Lithium Alloy. 
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me Life Assessment Using a Short Crack Growth 
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— einer Kugelstrahibehandiung auf das Ermue- 
erhalten von Titan-Legierungen bei erhoehten 
Pentioaen (Influence of shot-peening on the fati 
behaviour of titanium alloys at increased temperatures). 
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FATIGUE TESTS 
Study of the Fatigue Behavior in Scratched Samples of 
Al-Li Alloy (2090-T3). 


N90-26107/4/GAR 104,208 
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N90-28011/6/GAR 102,344 
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schematic hydrogeological yee ght ‘NEA 
reprocessing plant site in Saluggia, Italy SEM analysis of injures induced in the trachea of rat by 
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90514475/GAR 104,769 River fuel. 


KW-60 VOL. 91, No. 2 


DE90514511/GAR 104,922 
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pnd Lv and competitiveness in 4 
DE90518704/GAR 103,807 
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oO i i hy Loppuraportti. (Au- 
tonomous energy house ——— Endreport). 
DE90518705/GAR 103,118 
Kuumahierr ing energian kulutuksen alentaminen 
jauhinten patermees ‘heey avulla. (Decreasing TMP 
energy by by developing refiner plates). 

18706/GAR 104,226 


Kaasudieselin — hierteen ja hiokkeen vaimistuk- 
seen. (Utilization of nen in refiner mechanical pulp 


cement GAR 104,227 


ttilalaitoksen suunnitteluohje. (Guide for the 

so a a light fuel oil boiler plant). 
518709/GAR 103,708 
Exvel-turbopuhaltimen kaeyttoe paperikoneen hoeyry- ja 
jaerjestelmaessae sekae imujaerjestelmaessae. 
(Exvel turbo fan in paper machine steam and condensate 


systems and in vacuum systems). 
DE90518710/GAR 103,590 
Laemmitys- ja ilmastointiprosessien dynaaminen simu- 
lointi HVAGSIM sup 7 yonicmnahe (HVACSIM(sup + )- 
Besosterni/can 
SIBvTI/GAR 103,709 


ne hoeyryturbiinien rikkomattomien testausmenetel- 
ros y= am (View of NDT-methods used in steam 











turbine tests). 

DE90518712/GAR 103,558 
— maeaerittely. (Defining energy con- 
DE90518713/GAR 103,768 

ee of acoustic energy quantities. 
518714/GAR 105,003 

ques! 4 

DebostaviniGan 103,941 
Offshore: nN permeabiliteetin vaikutus ve- 
i (Effect of off- 
ct nasi gee per y on underwater magnet- 





parte napecto 90518736/GAR . 104,961 


Nordtest - identifisering av oljesoel. a. av fotook- 
for GC/MS-identifisering av oljesoel. (Nordtest- 
tion of oil spills. on of photooxidation 

for the GC/M tion of oil spills). 
DE90518764/GAR 103,942 


Restprodukter fra avfalisforbrenning. (Residues from mu- 
nicipal solid waste incineration). 

DE90518765/GAR 103,832 
ee em oe ted MHD. dynamnice MHD. fe Slutrap- 
port echnology 





jan 1 
examination. on Feral report Jan 1990). 


DE90518766/GAR 103,559 
Solceller foer energiproduktion. (Solar cells for energy 
DE90518767/GAR 103,797 
Final report. Project solar cells EG. 

DE90518768/GAR 103,798 


Harmonic currents and torque pulsations with pulse width 


modulation methods in AC motor drives. 
DE90518769/GAR 103,726 
ae & & of the environmental noise situation around a 
wae sure ~ ad wind turbine. 

DE90518770/ 103,873 
Preliminary vos od the marking of wind turbine noise by 
ambient sound. 

DE90518771/GAR 103,874 


Some pr of wind diesel systems with reference to 
Chalmers imental wind diesel system. 
DE9051 8772/GAR 103,727 


Use of rare-earth-metals and disc-designed ators in 
order to increase the output from the windmill. 
DE90518773/GAR 103,728 
Power control of a fixed-pitch variable-speed horizontal 
windmill used in a wind-diesel system. 


DE90518774/GAR 103,729 
ponrenee , ae. with two three-phase windings in 
tions. 

Beb0s 187727 GAR 103,730 
Electrical system with frequency convertors for variable 
speed operation of windturbines. 

DE90518776/GAR 103,731 

Variable speed ac-generators in wind energy convertors 

DE90518777/GAR 103,732 
Evaluation of an pm wind-diesel system with a 
dynamic batt ty 

DE90518778/ AR 103,733 


Some preliminary results from airborne meteorological 
measurements in a coastal region in Blekinge 1989. 
DE90518781/GAR 102,879 


Kite or ballon borne sonde system for wind speed and 
turbulence measurements, with some wind energy appli- 


cations. 

DE90518782/GAR 103,778 
Vindkraftverk Gomebon, Slutrapport. (Wind power plant 
aS inal report). 

DE90518783/GAR 103,734 
GAROS input deck description. 

DE90518784/GAR 103,735 


GARFEM input deck description. 
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DE90518785/GAR 103,736 
Implementation of shear offset and offset in finite 

element code GARFEM. = 
DE90518786/GAR 103,737 
as iS for mitigating the greenhouse effect. 

90519511/GAR 102,919 
Department of Energy's renewable energy R and D pro- 
eed a en 1988/89. 

90519536/ 103,769 
Assessment of the Borrowash pneumatic low head hydro 
Bebo 519538/GAR 103,560 
Computer modelling of intertidal mudflats areas. 
DE90519539/GAR 104,925 
_* Maer type WHP-15-3-25 tests at the ECN wind 

tation. 
DE00819649/GAR 103,738 
Membrane-based thin layer SCs, Third 
ess report, January-June 1990. 
DE90519652/GAR 103,739 
al en NO(sub y Aetna | bij parkeervoor-: 
Casus: Park t, Rotter- 


dam. dam. (cO- one NO2-air pollution | = parking lots. Case: 





Parking lot L F , Netherlands). 

DE90519653/GAR 103,833 

Proceedings of the 1989 International Nuclear Physics 
ference. v. 1. 

DE90706108/GAR 105,343 


Contributions to the 13th conference on the numerical 
simulation of plasmas (Santa Fe’, 17-20 Sep 1989). 
DE90706132/GAR 105, 103 


Vi ing av ilationsluft med gas. (Gas heating of 
ventilation air). 

DE90796210/GAR 103,710 
Late Quaternary marine record of the Cape Parry-Clinton 


Point region, District of Mackenzie. 
MIC- 32/GAR 104,860 


eres ee seen tructe 
methods, 


by sp 
tion spectroscopy in the ultraviolet, 
visible, BA. regions. 
MIC-90-00058/GAR 103,668 


pa aa and structure of oceanic fronts. 
MIC-90-00124/GAR 104,926 
Selection and testing of payload monitors for hydraulic 
loading equipment. 
MIC-90-001 67/GAR 104,545 
MRL3DPLT documentation: An interface poem for the 
jaan purpose plotting program MRLPLT (CRAY-1S 
version). 
MIC-90-00169/GAR 104,546 
Bucket wheel applicability study: Plains Coal Mines. 
MIC-90-00174/GAR 104,547 
Determination of stress intensity factors for weld toe de- 
fects, phase Ill: Final report. 
MIC-90-00175/GAR 104,049 
Review and evaluation of strata reinf hniq 

bined with ing lhods to determine in situ 
stress regimes in coal and weak coal measures strata. 
MIC-90-00177/GAR 104,548 


Seafloor topography over the Phalen Colliery, phase 2: 














ro , Cape Breton, Nova Scotia. 

IC-90-00178/ GAR 104,934 

eon 4. pressure and temperature on the surface ten- 
viscosity: Final report. 

MiC-90:00178/GAR 103,669 

Cooperative development, dem« ion and luati 





of integrated truck-shovel operations and management 
system in producing surface coal or oil sands mines, 


eo 1: Final report. 

IC-90-00182/GAR 104,549 

Study of mining shock hazards. 

MIC-90-00186/GAR 104,550 

Custom milling of industrial minerals in B.C.: A study of 
commercial feasibili 

MIC-90-00189/GAR 104,552 

ae. — of British Columbia’s gypsum in the Pa- 

cific Ri North America. 

MIC-90-00190 90/GAR 104,553 

—_ of markets for British Columbia’s nepheline syenite 
leldspathic minerals. 

MIC-90-00192/GAR 104,554 

Canadian iron ore industry statistics, 1988. 

MIC-90-00306/GAR 104,556 

ote Broadcasting Corporation: Annual report 1988- 

MIG-90-00312/GAR 103,368 

Canadian ic Service: Activity report, 1987-88. 

MIC-90-00332/ 104,93. 

National action for biosphere reserves in Canada. 

peices al AR 104,686 
Community-based resource management in Canada: An 

oem of research and projects. 

MIC-90-00362/GAR 104,687 

Protection of lers in ice. 

MIC-90-00365/GAR 104,938 


Role of C-CORE in Canadian cold oceans resources de- 
velopment. 





MIC-90-00377/GAR * 104,962 
Time-domain modelling of ocean clutter for ground wave 
MIC-90-00378/GAR 104,927 
Marine outlooks survey: Potential for tug-barge services 
on the Great Lakes. 
MIC-90-00379/GAR 104,939 
——— hydro h and development, 1984-89. 
1C-90-00382/GAR 105,403 
Groundwater resources = from drilling waste, 
Northwest Territories and Yukon 
MIC-90-00444/GAR 104,558 
Canadian Wildlife _ Annual review 1987-88. 
MIC-90-00548/GAR 104,692 


Mechanism of abrasion profile development in the coast- 
al zone of the sea. 


MIC-90-00620/GAR 104,963 
Canadian minerals yearbook, 1988: Review and outlook. 
MIC-90-00652/GAI 104,563 


International Centre for Ocean Development (Canada): 


Annual r 1988-89. 
MIC- 713/GAR 104,964 
of field = 1987. 

90-00750/GAR 104,564 
R of the =" 1988-89. 
MI 90-00838/GAR 102,255 
Ontario’s mineral wealth. 
MIC-90-00870/GAR 104,567 


Annual report to the governments of the United States 
and Canada, 1987-88. 


MIC-90-00886/GAR 104,695 

Ennadai Lake project District of Keewatin: Interim field 

report. 

MIC-90-00943/GAR 104,569 

mony the ape vocabulary capacity method of eval- 
yaar speee Dasepues. 

MIC-90-00968/G. 103,372 


Thermal measurements in Cordilleran boreholes of op- 
portunity, 1984-87. 

MIC-90-00969/GAR 104,570 
New Brunswick oil shale: Technological characterization 
and Petrosix pilot plant retorting tests. 


MIC-90-00978/GAR 104,572 
Development of a coal-fired boiler for steam injection in 
heavy oil recovery. 

MIC-90-01018/GAR 104,573 


Studies of fine coal cleaning and upgrading processes for 
Alberta coals. 


MIC-90-01019/GAR 103,670 
Response to a review of the Conservation Authorities 
rans 

MIC-90-01028/GAR 104,698 
Canadian crude oil supply/demand balances. 
MIC-90-01035/GAR 103,671 


Marine logical and geotechnical investigations in Wel- 
men. yam Martin, Austin, and adjacent channels, Ca- 
nadian Arctic — 


MIC-90-01107/GAI 104,951 
Petroleum resources of the Scotian Shelf. 
MIC-90-01146/GAR 104,574 
Beaufort Sea ice scour data base (SCOURBASE): 
Update to 1986. 

MIC-90-01181/GAR 104,953 
Comparison and validation of two shallow water spectral 
wave s. 

MIC-90-01182/GAR 104,928 


British Columbia. Ministry of —— Mines and Petrole- 
um Resources: Annual report 1987-88 


MIC-90-01219/GAR 104,576 
British Columbia coal quality catalog. 

MIC-90-01260/GAR 104,577 
on in southeastern British Columbia (82G and 
MIC-90-01266/GAR 104,578 


NOGAP B.6, vol. 6: —_ data collected in the Beau- 
fort Sea, summer, 1987. 





MIC-90-01271/GAR 104,936 
Ri h and develop in the mineral sector: Final 
report. 

MIC-90-01314/GAR 104,580 
——— of a and filtration performance of Bra- 

ian bleachii x 

Mics GA 103,183 
Coal preparation issues. 

MIC-90-01322/GAR 103,672 


Peak and residual a envelopes established by 
confined shear test me’ 


MIC-90-01 325/GAR 104,583 
Narrow vein blasthole stoping: Current drilling and blast- 
ma technology. 

MIC-90-01328/GAR 104,584 


Contribution of science and technology in the mining 
processing and utilization of minerals in assuring an ade- 
quate resource base for Canada. 

MIC-90-01330/GAR 104,585 
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Study to bay enhanced oil degradation based on 
the oil with a biomass product: Final report. 
MIC-90-0 /GAR 103,917 


Pe gem on a —. science and technology sector of 
the oceans i of British Columbia. 
MIC-90-01439/GA 104,965 


Strategies pee to eae oye a a aero business op- 
Mice oT4a7/GAR, 104,587 
Temporary operating instructions for the use of the in- 
strument sonde-bathometer. 

MIC-90-01510/GAR 104,952 
Deaton in cole Sueee by te Get eatin Semthe 
oe of malachite green to an ancestral genera- 
MIC-90-01520/GAR 104,405 
ana intes 
Quebec issues: Final report. 

MICSCOt 595/GAR 103,354 


identification of grade and recovery relation- 
2 Durham Mine concentrator, Prince William, 
New Brunswick. 


ose diamine 104,589 
lobal optimization routing model and applications in 
munication networks. 

MIC-90-01616/GAR 103,355 

Science Council of Canada: Annual report 1988-89. 

MIC-90-01654/GAR 102,256 

Science Institute of the Northwest Territories: Annual 

1988-89. 

MIC 90-01662/GAR 105,412 

Antimony flotation in an SK15 skim air coarse flotation 

machine. 

MIC-90-01721/GAR 104,591 

a from the Task Group on Minerals & Materials 

MIC-90-01722/GAR 104,592 


SE OP even eeate ot enn aap 


MiC-901 1742/GAR 104,940 


Effect of parallel midbody on the resistance of ships in 





ice. 

MIC-90-01748/GAR 104,941 
t of a pi di for predicting propelier-ice 

interaction forces. 

MIC-90-01749/GAR 104,942 


Modification and testing of a segmented model of an ice- 
breaker to evaluate ice resistance mathematical models. 


MIC-90-01750/GAR 104,943 
Measurement of ice forces on small vessels. Revised 
MIC-90-01755/GAR 104,944 
Labour market study of the British Columbia aerospace 
industry: Final report. 

MIC-90-01771/GAR 103,139 
Coal in Canada. 

MIC-90-01807/GAR 103,673 
Inorganic chemicals: Prospects for Ontario’s industrial 
minerals. 

MIC-90-01859/GAR 104,595 
prrnney methods for testing peat: Ontario Peatiand In- 
MIC 2O-01e7a/GAR 104,705 


Report on the preliminary assessment of the geology and 
mineral potential of the early proterozoic Hurwitz group, 
District of Keewatin. 


MIC-90-01959/GAR 104,597 
Index to mining assessment reports: Yukon, 1988. 
MIC-90-02031/GAR 104,603 
Atlas of physical oceanographic data for current 
studies on the Grand Banks of Newfoundland, 1985. 
MIC-90-02160/GAR 104,954 
New Bi ick’s natural 150 years of stew- 





ardship. 
MIC-90-02201/GAR 104,706 


British Columbia mineral statistics: Annual summary 
tables: Historical mineral production to 1987. 


MIC-90-02250/GAR 104,606 
Canadian Petroleum Industry: 1989 monitoring report: 
First six months. 

MIC-90-02257/GAR 103,674 


Toward a common future: A report on sustainable devel- 
pe oh cea 





\C-90-02368/GAR 103,974 

pete bird ding bre pop Canada 1966-83: Analysis of 
ends in b 
MiC-90-02388/GAR 104,709 
poy of activities, 1988: Part B. 
90-02397/GAR 104,611 

Directory of wildlife and habitat specialists. 
MIC-90-02430/GAR 104,711 
Ecotoxicity: —— and opportunities. 
MIC-90-02432/GAR 103,864 
Draft acid rock drainage technical guide, vol. 1: British 
Colui Acid Mine Drainage Task orce report. 
MIC-90-02482/GAR 104,612 
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MIC-90-02506/GAR 104,613 
Determination of carbon in coal combustion residues. 
MIC-90-02536/GAR 103,675 
SSS 9 nee ean tae eae Oe 
MIC-90-02537/GAR 104,614 
Study of the of acidic pages employing a 
combination of wetland ecology and microbiology. 
MIC-90-02540/GAR 104,616 
Loss of uranium bioadsorptive capacity on recycle: Final 
MIc-90-02541 /GAR 104,617 


ee 2 Se Cane nang 
MIC-90-02542/GAR ‘ 104,618 


oe for surface mine haulroads. 
MIC-90-02543/GAR 104,619 


Fundamental support to the development of Gulf’s coal 


beneficiation process: Final report. 

MIC-90-02547/GAR 104,620 
Continuous analyses of dust and flame during and 
after blasting in sulphide ore deposits: Re- 
search report. 

MIC-00-02548/GAR 104,621 
Pit optimization in the Prolog computer language. 
MIC-90-02550/GAR 103,677 
pena and engineering classification of Nepean 
MIC-90-02554/GAR 104,486 


ISO/TC 69: Canadian delegation report on ISO/TC 69/ 
SC 6, WG 1 and WG 4 meetings held in in Berlin, Germany, 
1989-11-13/17. 

MIC-90-02557/GAR 104,623 


Mineral characteristics that affect metal recoveries from 
the Cu, Zn, Pb, and Ag ores from Manitoba, part Ill: A 


mi ical evaluation of the behaviour of metallic min- 

erals in HBMS concentrator circuit. 

MIC-90-02559/GAR 104,624 

Sulphur in Nova Scotia: Pugwash and Hilden occur- 

rences. 

MIC-90-02566/GAR 104,626 

ES See Fo anaes: ot ek ee 

multicomponent mixtures. 

MIC-90-02706/GAR 103,678 

Chemistry of petroleum and coal. 

MIC-90-02707/GAR 103,679 

NMR spectroscopic group analysis, using bituminous 

coals as é! 

MIC-90-02710/GAR 103,167 

Survey of Canadian provincial and federal science and 

technology councils. 

MIC-90-02819/GA 102,257 

Review of the international literature on mine spoil sub- 

sidence. 

MIC-90-02880/GAR 104,692 

} aay = of the factors influencing groundwater 

mass transport in a system disturbed by strip 

rie raan 104,633 

Canada. Ene. Mines and Resources Canada: Annual 

report 1987-88. 

MIC-90-02945/GAR 104,635 
Coast Guard. Research and Development: 

Annual 1987-88. 

MIC-90-02951/GAR 104,966 

—— Atomic Energy Control Board: Annual report 

MIC-90-02952/GAR 104,868 


Examination of the panes impacts of competition in 
aed service on rural and urban subscribers. 
MIC-90-02971/GAR 103,356 





Future directi for agricultural di on crown 

land in British Columbia: A public == paper. 

MIC-90-03062/GAR 102,530 

Cax Success a. 

N90-25076/2/GA\ 104,034 

Diode Mee twane Solid-State Lasers: A Breakthrough 

in Laser ay. 

N90-25077/0/GAR 105,066 

and Application of an Co Proce- 

dure for and Aircraft Structures. 

N90-25078/8/GAR 105,495 

Hybrid Analysis: Coupling of the Finite Element Method 

Analytical » 

N90-25079/6/GAR 103,126 
ten ion =zur der Vektoriellen 

Schallschnelle (Gradient Microphone for of 

the Vectorial Sound Velocity). 

N90-25080/4/GAR 105,004 

Advanced Methods for the Micromachining of Sensors. 

N90-25081/2/GAR 104,054 


Characterization of the Creep Compliances J22 and J66 
of Orthotropic Composites with PEEK and Epoxy Matri- 
oo es | Using the Nonlinear Viscoelastic Response of the 
NSO-25082/0/GAR 104,135 
MARS, an Al-Based Mission Activities and Resource 
Scheduler. 





FOREIGN TECHNOLOGY 
N90-25083/8/GAR 105,413 
Less Than 10 Ms) (short Sime Oyen System 

for 
Sock Wave Channels). 
N90-25084/6/GAR 102,518 
Development of an Optimized Compact Test Range. 
canidelnaiie 103,488 
Stokes Equations for for a Wide Range of bpd ncaa 
a 
N90-25086/1 / 102,275 
Solution of the Control Problem Using the Soft- 
wore oa 
N90-25087/9/GAR 105,608 
Feasibility of a ‘ Aperture Radar with Rotative 
N90-25088/7/GAR. 103,480 
Simulation von ta, cas (Simulation of Trans- 
Rigo-28000 /5/GAR 105,701 
eee ny on Sheet Material of 8090 and 2091 Alumin- 
N90-25090/3/GAR 104,206 
Damage Tolerance Demonstration for A310-300 CFPR 
N90-25091/1/GAR 102,375 
Szenario 2000 (Scenario 2000). 
N90-25092/9/ 102,376 
First Vulcain bon Test Results. 
N90-25093/7/GAR 103,327 
Overview on the Hermes in-Orbit Control System. 
N90-25094/5/GAR 105,496 
PLATO: A E Plateform Orbiter Concept. 
N90-25095/2/GAR 105,623 
— for High Resolution Space Based SAR/ISAR 
N90-25096/0/GAR 103,481 
aw zur Drehung von Videobildern in Echtzeit (System 
of Video images in Realtime). 

N90-25097 '8/GAR 103,448 
Realtime Simulation at Mbb Today and Future Aspects. 
N90-25098/6/GAR 102,519 


Hoechstintegration in der Mikroelektronik: 
von, Dotan Aacs Nr PARSO-LR (ghee mograton 


of 
PARS3-LR). 





N90-25099/4/GAR 103,521 
Moeglichkeiten der peg rpimy  a der Me- 
= (Possibilities of Nd: YAG Laser in Medi- 
N90-25100/0/GAR 103,099 
Poe for Low Pressure Plasma Processes, a New 
The Plasma Box Concept. 
N90-251 01 /8/GAR 104,055 
Neue Aspekte bei hicht-H: iT Das 
Wafer- Telemetrie System. (Now Approach for the Thin 
Layer : The Wafer Telemetry System). 
N90-25102/6/GAR 104,056 
——a Pruefung von Software bei Sicherheitsk- 
(Development and Test of 
aeee by Critical Aircraft Systems). 
N90-25103/4/' 105,702 
Aero-Acoustic Investigations of the Magnetic Train Trans- 
N50-25104/2/GAR 105,741 
pone a Processes for Spacecraft: The ESTEC Ap- 
N90-25176/0/GAR 105,414 
aw Materials. Coating, Welding, and Serv- 
N90-25214/9/GAR 104,225 
Microgravity and Mammalian Cells. 
N90-25240/4/GAR 105,658 
Growth Factor (EGF) Induced Signal Trans- 
in A431 Cells Is Sensitive to Gravity. 
N90-25241/2/GAR 105,659 
pee Mammalian Development and Possible Involvement 
N90-25242/0/GAR 105,660 


Microgravity Effects on insect Development and Agi 
N90-25243/8/GAR Sos661 
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Sounding Rock 

N90-25245/3/GAR 105,663 
Role of ity in Bird Development. 

N90-25246/1/GAR 105,664 
Effect of Clinostat Rotation on Plant Protoplasts. 
N90-25247/9/GAR 105,665 
nine te ee oa. 
ing Mouse Long Bone Rudi gravity and 
N90-25248/7/GAR 105,666 


Automatic Experiment Container for on of Fi 
Eggs in Space: A Multi-Purpose Piece 

Hardware. 
N90-25249/5/GAR 105,667 
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Infl faS oe a on Sexual Activa- 
FART momen amet 

NQO-25250/3/ GAR 105,668 

Simulation of the | of Amphibian Eggs in a Gravi- 

tational Field Using Hollow Glass Spheres. 
N90-25251/1/GAI 105,669 
Lens and tion in Newt During and after 
13-Day ny Spacetight 

N90-25252/9/ 105,670 

Characteristics of the laea Correlation Monitor Material 

for Surveillance Programs. 

N90-25258/6/GAR 104,788 
Flow Resistance and Critical Shear Stress in Steep 

Channels. 

N90-25282/6/GAR 105,013 

Velocity Distribution in a Gravel-Bed Fiume; for Steady 

and Unsteady \ 

N90-25283/4/GAR 103,237 

Spatially Accelerating Flow in Smooth Open Channel. 

N90-25284/2/GAR 105,014 


Grain-Size Distribution and Armoring in Gravel-Bed 
Rivers: A Case Study. 

N90-25285/9/GAR 104,501 
Modele a Deux Couches pour la Simulation des Ondes 
Internes Lineaires et Non-Lineaires dans le Leman (Two 
Layer Model for the Simulation of Internal Linear and 
Nonlinear Waves in Lake Geneva (Switzerland)). 
N90-25286/7/GAR 104,502 


Etude de la Variation Saisonniere des Phenomenes de 
dans IHypolimnion du pefeng on (Study of Season- 

al Variation of Mixing Phenomena in the Hypolimnion of 

Lake Geneva (Switzerland)). 

N90-25287/5/GAR 104,503 


Fine-Scale Mixing in the Metalimnion and the Seasonal 


Thermocline of the Leman (Lake Geneva, Switzerland). 
N90-25288/3/GAR 104,504 
Characterization of Porous Media: Pore Level. 
N90-25303/0/GAR 104,508 
Characterization of Porous Media: Field Level. 
N90-25304/8/GAR 104,509 
Characterization of Fluids in Porous Media. 
N90-25305/5/GAR 105,017 
Network phoasinn « of Fluid Flow in Porous Media. 
N90-25306/3/G. 105,018 
Flow of Non Newtonian Fluids in Porous Media. 
N90-25307/1/GAR 104,636 


Fingering in 2-D Porous Media: Experiments, Network 
Simulators and Statistical Models. 








N90-25308/9/GAR 105,019 
Particle Tracking Methods and Fractal Statistics in 
Groundwater Modeling. 
N90-25309/7/GAR 104,510 
Thermohydraulics of a Heat Dissipating Debris Bed. 
N90-25310/5/GAR 105,020 
Viscous Fingering in Porous Media: A Discussion of the 
Small L Scale Cut-off. 
N90-25311/3/GAR 105,021 
Eddy Current Inspection at the Nuclear Power Plants. 
N90-25357/6/GAR 104,018 
Inspection of Welds with Eddy Current. 
N90-25358/4/GAR 104,050 
Esa Fracture Control Requirements. 
N90-25376/6/GAR 105,671 
Remote Sensing and the Earth's Environment. 
N90-25398/0/GAR 104,724 
a Sensing for Better Understanding of the System 
arth. 
N90-25399/8/GAR 104,725 
CNES Space Programmes Related to Climate. 
N90-25400/4/GAI 102,880 
Cloud Analysis with Satellite Data. (Abstract Only) 
N90-25401/2/GAR 102,920 
Cloud Dynamics and Cloud Microphysics by Radar Meas- 
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Schneiden aus polykristallinem Diamant beim Drehen von 
inium-Silizium-Druck Zwischenber- 
ich. Lage oma a studies - the service _~ —— 
ing edges in aay ee ine diamond for tui oO 
aluminium-silicon cast alloys. Interim report). “a 
Ti cect ntshiateiaeata 104,192 








E vitae ; 
Ww NKOR und ZONLKOR im im Vergleich mit den klassischen 
Korrekturen. (Testing of two new wind tunnel correction 
procedures WINKOR and ONLKOR in comparison with 
classical corrections). 

TIB/A90-81957/GAR 102,359 
Behandiung systematischer Effekte in avert of eystom. 





ten lokalen — Netzen. pA Se ren tem- 
atic effects in satellite-supported local geodetic 
TIB/A90-81 OSB/GAR 104, 496 


Elastische Eigenschaften von keramischen Verbundwerk- 
stoffen bei hohen Temperaturen. (Elastic properties of 
ceramic composite materials at high temperatures). 

TIB/A90-81959/GAR 104,153 


Alternative Raumfahrt-Szenarien 1990-2030. (Alternative 
flight scenarios 1990 to 2030). 
1B/A90-81960/GAR 105,466 


fase = von Raagecs en we ee me Te ed oe 
jung 

Saar Vapmechaiorciette. miidentifcation of key 

technologies “. approaches for German industry in 
os @ future supersonic transport aircraft, 


devel 
ie projects into account). 
TIB/R60 8196 961/GAR 102,475 


Ueb A tze zur B Sana 


es tg ater ale in komplexen Geo- 
metrien mit Hi ar Koordinaten. (Verifi- 
cation of numerical approaches for of turbu- 
por eng flows in Sane. geometries with the aid of 


tour adapt 
$18/A90-81962/GAR 105,045 


Untersuchungen zur turbulenten Tropfenbewegung und 
Verdampfung unter brennkammertypischen Stroemungs- 
bedingungen. (Studies on turbulent drop motion and va- 
| flow conditions for combustion 


bers). 
TiB/A90-81 966/GAR 103,277 


Entwurf und Aufbau eines flexiblen autonomen elektronis- 

pee ene etes. ( in and structure of a flexible 
‘onic display instrument). 

TiB/A90-81967/GAR 102,514 


Einfluss des Verhaeltnisses Steuerkraft zu St bei 
einem miniaturisierten Bedienelement. (influence of the 
relationship between control force and control distance 
with a miniaturized control element). 

TIB/A90-81969/GAR 102,515 


Ariane 5 - Hermes - Columbus. Technologische Bedeu- 
tung der ESA-Grossprogramme fuer die deutsche Indus- 
trie. Kurzfassung. (Ariane 5 - Hermes - Columbus. The 
technological Ay te of the major ESA programs for 
German industry. Summary). 

TIB/A90-81971/GAR 102,273 
Ariane 5 - Hermes - Columbus. Technologische Bedeu- 
tung der ESA-Grossprogramme fuer die deutsche Indus- 
trie. (Ariane 5 - Hermes - Columbus. The technological 
significance of the major ESA programs for German in- 


dustry). 
TIB/A90-81972/GAR 102,274 


Entwicklung und Test eines Mehrfrequenz-Radarger- 
aetes. A aaasasata and testing of a multiple-frequency 


radar unit). 
T1B/ ‘490-81 973/GAR 103,486 


Experimentelie Simulation dynamischer Lasten an Raum- 
fahrtsystemen mittels modaler 
(Experimental simulation of dynamic loads on space flight 
systems by means of modal exciter force combinations). 
TIB/A90-81974/GAR 105,578 


Einfluss einer Kugelstrahibehandiung auf das Ermue- 
dungsverhalten von Titan-Legierungen bei erhoehten 
Temperaturen. (Influence of shot-peening on the fatigue 
behaviour of titanium alloys at i Pp 
TIB/A90-81976/GAR 104,220 


pe — Simulation instationaerer Profilumstroemun- 
in. (Numerical simulation of non-steady profile flows). 
18/A90-81977/GAR 102,360 


Traglastberechnungen von Faltwerken mit elastoplastis- 

poe Deformationen. (Mass of load calculations for 
ided plate s' ——- with elastoplastic deformations). 

TIS/AdO.81991/GAR 105,224 


Vergleichende Bewertung ———— Organisations- 














und Rechtsformen fuer die Deutsc! r fuer Raum- 
fahrt (DARA) AW Santeenathor und managementor- 
a it. (Comparative evaluation of selected orga- 

the German Space Agency 


DARA from an organizational and management orientat- 


ed point of view). 
TIB/A90-81992/GAR 105,467 


bana —e und Anwendung = Planungs- 
y aufgezeigt am 





ov.™”! 


o<aQn0 


F ad 


pate ae op Somer of overone. | “ar 
systems in 
airlines - demonstrated by the example of Deutsche 
Lufthansa AG). 

TIB/A90-81995/GAR 105,734 


arena, Sa regionalen Geoidbesti mit 
‘Genauigket. (Studies on regional geoid formation 


TIB/A90-84 906/GAR 104,497 
ible Plattennachiaeufe. (Perturbed 





pen maen plate wakes). 
TIB/A90-81997/GAR 102,361 
leiterentwicklung eines Verfahrens zur Entfernung ra- 





ly contaminated coatings from concrete structures when 
shutting down nuclear plant by using shock cooling. Final 





— 

TIB/A90-82013/GAR 104,847 
Palynologie des wimg als Grundlage der 
und Beitrag zur F Erdoeimutt 


bedrock. q 
TIB/AS0-82014/GAR 104,681 
Untersuchung der Spaltprodukt-Rueckhaltung durch HTR- 
Ri Confinement 


dem 
Koneer Fi icht 2.6. Studie zur Filtrierbarkeit einer 
latmosphaere. 
a eer ar on Guid comand on 








cording to the vented confinement concept. Technical 

report - —_ into the filterability of an accidental at- 
in the modular HTR). 

Tis 90-8201 5/GAR 104,801 

Entwicklung, Bau und Betrieb einer neuartigen Windkrat- 

tanlage mit \ iben-t t - BERWIAN. 

age gery i, eae, 


Phase 2. Tellroek 2 
we a ae 


( 
operation of ae gd int 
Faw a vortex augmented turbine m SERWIA Phase 2 

fart project 2. Final 


report). 
TiB/AgG-62002/GAR 103,746 
Energieeinsatzplanung in hydrothermischen 
Krafworseysiomen (one-term pd. of energy 
b henomanens power plants). 
TIB/A90-82023/GAR 103,697 


Mathematische Modellierung der Kohlenstaubverbren- 
nung. (Mathematical modelling of combustion of puiver- 


TIB/A90-82024/GAR 103,685 
Schwermetallbilanz im pcan rg nae re industrieller 
Emittenten und Untersuchung der Anreicherungseffekte. 
Teilvorhaben 2. Met Untersuchungen und 
P staid nny rial pobulon ec, metal balance of 
areas affected by industrial sources, and investi- 
tion of accumulation effects. tert ag 2. Meteoro- 
Studies and calcula’ . Annex). 
TIB/A90-82025/GAR 103,853 


Kinetik der selektiven katalytischen Reduktion von Stick- 
— (Kinetics of the selective catalytic reduction of 


itric oxides). 

TIB/A90-82026/GAR 103,224 
Erarbeitung von Grundlagen fuer der Rechts- 
verordnung nach —_y ys 5(2) Bisa. C1,  eaae 
rating the principles for the implementation of the ordi- 
Fe as per section 5(2) Federal Anti-Pollution Law. Vol. 
1 
TIB/A90-82027/GAR 103,854 
Entwicklung und Erprobung elektrisch betriebener Leicht- 
mofas/Mofas. (Development and testing of electrical 
‘Leichtmofas’/’Mofas’). 
TIB/A90-82028/GAR 105,767 
Aufbau und Test einer Apparatur zur Messung OH- 
Radikalen in der Atmosphaere. ( -_ test of 
an _— to measure the OH-radicals in the atmos- 

1B/A90-82029/GAR 103,049 


Beitrag zum Fliessverhalten der Staehle Ck 35 und X2 
CrNiMnMoNNb 21 16 5 3 oy - 
mischer Belastung. (Article on the flow characteristics of 
the steel Ck 35 and = CrNiMnMoNNb 21 16 5 3 under 
TIB/A90-82030/GAR 104,185 
Ses Russfiltern fuer schwere Dieselfahrzeuge. 
Schlussbercht. (Tal of partculato Waps for heavy duty 


vehicles with diesel engines. Final 

TIB/A90-82039/GAR 105,768 
In orbit performance of the TV-SAT/TDF-1 heat pipe 
718/890-81822/GAR 105,657 


Numerical study of the response of the laminar unsteady 
separated flow about a circular cylinder to changes of 
bou conditions. 


TIB/B90-81823/GAR 102,362 


ree ae des dynamischen Verhaltens und Vermes- 
— = ktion des Laserkreisels GG 
134, eee Se, Sane BE GS te 


frequency omer the laser GG 1342). 
TIB/B90-81824/GAI eal 104,747 


Aufschwung und Wende - vom Kolben-Grossflugmotor 
zum Strahitriebwerk. (Upswing and turn - from the large 
aircraft piston engines to the jet engine). 


KEYWORD INDEX 


TIB/B90-81825/GAR 102,476 
en criteria for the design of orbital replacement 
11B/890-81826/GAR 105,468 


eet Cade en ee beep 
tions. Pt. 1. Orientation dependence and behavior of pas- 











sivation layers. 

TIB/B90-81 Se7/GAn 104,129 
ee ~ + DE ag silicon in alkaline solu- 
137800.81 828/GAR 104,130 
Columbus generic element management and planning 
TIB/B90-81829/GAR 105,579 
Capacitive silicon accelerometer with highly symmetrical 
TIB/B90-81830/GAR 103,516 
of electrochemical and anisotropic silicon 

etching and its applications. 
TiB/B0081801 /GAR 104,131 
& Ww Bn one aged operation of an injection-locked, 
TiByBeO.81 832/GAR 105,077 

Multi streak radial technique. 
THB/B80-81893/GAR 104,992 

Saltecoeaae eee ‘Ko Ww 
um le Koerper unter Wiedereintritts- 
a eee nee simulation of hypersonic flows 
blunt bodies under re-entry condi- 
T1B7800-81894/GAR 102,363 
Ein h h-physikalisches Modell zur Beschrei- 
iti G hich gen. T. 1. Die 
linearen und nichtlinearen Stoerungsdifferentiaigleichun- 
gen. (A model for describing tran- 
boundary-layer flows. Pt. 1. The linear and nonlin- 
ear disturbance differe equations). 

Teseoo-stese/ann 102,364 


Hochenergie-TE-Excimerlaser bei hoher Wiederhol- 
at a oma oe excimer laser at 
a rai report) 

TiBybeoet 837/GAR RE so are 
Experimentelle ges 

litaet im wy oYSerin de Tranet 

- (penmontal investigation of cross-flow 

ity in tho near and nor-inear stage ot the anes 


ton repen 838/GAR 105,046 


Chemische Behandlung von Oberflaechenschichten auf 

Sa. me treatment of = 
im alloy powder surf: 

T1B/B90-81 839/GAR 104,221 








fekten zwischen Tragflaechen u 
bei ae (Vortex-lattice method for the 
calculation of in i ). 
Fi/B00-81840/ ties 102,365 
Modell fuer die Schallentst bei kompressibler 
Wirbel-Koerper-Wechselwirkung. (| for the sound 
‘ation due to compressible vortex-body interaction). 
1B/B90-81841/GAR 102,366 
Sone on transitional boundary layers with wake-in- 
Tin/800.81646/GAR 102,367 
heyy adiabatische Vi stark ueber- 
hitzter — ( : adiabatic 
evaporation of superheated liquid jets 
TIB/B90-81847/ 105,047 


Generalized flux vectors for hypersonic wasens > . 
TIB/B90-81848/GAR 102, 


ition behaviour of hydro-cyciones). 
7iB/8008 1856/GAR 103,561 
Aufbau und inbetriebnahme einer Dipolfeldmessmas- 
chine. eee 
measurement ‘ 
TIB/B90-81857/GAR 105,379 
Simulation: ne Metalihydridspeichern. (Simulation of 


metal tores). 
Ms dee -81 858/GAR 103,686 


Praktische etme kapazitiver tee 
zur Messung von Kriechdehnungen bei deg C bis 
600 deg C. (Practical testi ng of capacitive strain gages 
for measuring of creep at to 600 deg C). 

TIB/B90-81859/GAR 103,562 
Zirkulation und Schadstoffumsatz in der Nordsee 
(ZISCH). Zwischenbericht. (Circulation and pollutant bal- 
SS 03 ts sear tne os open 


). 
/B90-81860/GAR 103,965 


crepe - der Entwicklung Bundesrepublik 
R. (Trends in electric power supply in 





East and West ca Ade 

TIB/B90-81861/GAR 103,772 
Ph Itaik-Marktuebersicht. (Photovoltai - nee 
review). 





FOREIGN TECHNOLOGY 
TIB/B90-81870/GAR 103,801 
Germanischer Lloyd. Fachlicher Teil des Geschaeftsber- 
ichtes 1989. (Germanischer Lloyd. Annual report 1989, 
technical section). 
TIB/B90-81871/GAR 104,948 
Stationaere Waermeleitung und T - in 
warmluftdurchstroemten Fussbodenk iti 
tionary thermal conduction temperature distribution in 
floor constructions with warm air flow). 
TIB/B90-81872/GAR 103,119 
Electron cooling of high-Z ion beams parallel to a guide 
TIB/B90-81877/GAR 105,380 
Correlated e (+ ) e (-) peaks observed in heavy-ion colli- 
TIB/B90-81878/GAR 105,381 
, , beam for the accelerator mass spectrometry 
TIB/B90-81879/GAR 105,382 


ee water og for the determination of caici- 
Tie/eecst 894/GAR 103,176 
Informationssystem fuer die 
Lemmas (ELAN - expert system informa- 
for laboratories). 
115/800.81 /GAR 103,177 
Untersuchungen zur DENOX- 
pee (investigations of the reduction of 
DENOX. % 
TIBB90.81886/ GAR 103,855 


Waermezaehier - eine Uebersicht mit 
stellung von Vorschriften und 
und Warmwasserzaehier. (Heat meters - a survey with a 
dpe gecrrine eae mrepaae- aoneel 
TIB/B90-81897/GAR 103,120 
Lokale bronchiale Sensibilisierung mit inhalativen Anti- 
Sureh Flot Po NO a 

Reizgasinhalation (SO sub 2.NO sub 20 sub 

und Tabakrauch). (Local sensitization to inhalation anti- 
gens of bronchi by inhalation of irri- 
aaa sub 2 , O sub 3 and tobacco 
smoke)). 
TIB/B90-81898/GAR 103,856 


Entwicklung und Aufbau eines modularen Systems zur 
Ei auf der iris- 


roo /B90-81899/GAR 103,747 


Bestandsaufnahme vorliegender Ansaetze zur Bewertung 
und Aggregation von Informationen im Rahmen von Um- 
of methodical approaches to the assessment and aggre- 
naa ee 
sessments. Final report). 

TIB/B90-81900/GAR 103,984 


ee See eee oe 


stoffe. ests on on = eparaon of mezo.ope a ra the 
Pia/BeoT: B90-81901 ri 104,902 


pareneparnderen men wone Niywe b! . 1 und 2. (Pro- 
susiose longrime hee srage ester Phase 2. Vol. 1 
TIB/B90-81903/GAR 103,748 


Materialforschung im K 


Serr pe Sasa Ses 
zum 
terial- und Fi research i 


in 

the Nuclear Research Centre Report on 25 
existence of the Institute for Material and Solids 

esearch). 

TIB/B90-81904/GAR 104,910 

von Investitionskosten und 

von Uaeiaguniony toot SS > 

ergeversorgung: (using the costs and pro- 

ducing analyses for given plants for energy 


retain Ot pee Satis oe von digitalen 
in der Leittechnik des COSY am 
Belspiel des MOTOROLA : (Criteria for the use 
cos cape pnnn nae meee tho MO. 
; using 
DSP56000). 


TOROUA 
Tie! B90-81906/GAR 105,383 





and swell . 
TIB/B90-81907/ 104,890 
Einige Problemstellungen pei ae aes oe 
Hintergrund. (Some problems 
in combustion engines against the dimension theory 
pe eee 
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TIB/B90-81908/GAR 103,323 
Entwurf und Aufbau eines Messverstaerkers zum Einsatz 
in der on pe mes or ig ig) 
amplifier for 
ee See a an accelerator ring a 
T18/B90-81909/GA 
Zweidimensionale K im Ml 
raum des Transparent mit Hilfe von Laser-Fluores- 
—, dimensional concentration measure- 
the combustion space of transport engine with 
the aid ‘of ra laser fluorescence process). 
raven 910/GAR 103,324 


a fuer Bohr-, Komplet- 
terug. pt Bree tengo el len Schwer- 


zentralen 
Abschiussbericht. out solutions for drill 
nee nie te esutied nei 

pte oy te inal 


report. 
TIB/B90-81911/GAR 104,682 
Grenzen der Motorisieru t. Shel 
bis zum Jahr 2010. (Motorization limits in 
Shell forecasting of amount of 
the 2010). 
TIB/B90-81912/GAR 105,769 


Verglec caoetinn - 
Kooperetionsprojekt, T.  2/A, Abechiussbericht 





} ele de systemes de inde 
vitesse. Projet de cooperation. Pt. 2/A. Rapport final 
Methode zur Bestimmung 

de determination des couts d’exploitation. (Comparison of 
high velocity ry pen Na rail. Cooperation mete - 2/ 
A. Final method to evaluate operating costs) 
TIB/B90-8191 a/GAR on 744 
Schwebstoff-Sink indigh in der Ems, 





Vergleich mit ene in der Elbe. (Settling velocity 
measurements of mud flocs in the river Ems, lasee 
with measurements in the river Elbe). 
TIB/B90-81914/GAR 103,966 
Sinkgeschwindigkeit von Elbeschwebstoff bei Lauenburg 
und Bunthaus, August 1989. (Settling velocity of sus- 
solid matter in the river Elbe at Lauenburg and 


> 1989). 
TIB/B90-81915/GAR 104,518 


Wi haftlich-technische Bericht GKSS 1989. 
‘Scientific-technical reports of the aKSS 1! 1989). 
B/B90-81916/GAR 104,916 
Stellung des Braunkohlenbergbaus im Rahmen der Ener- 
emitachah der Bund b (P 
brown coal mining within the energy economy of the 
TIB/B90-81917/GAR 104,683 


Der Wandel vom Energieversorgunge- > Se —— 
oO 











company to ap A al 
TIB/B90-81918/GAR 103,563 


Fi "a Abfalh g. (Questi on waste incin- 
eration). 

TIB/B90-81919/GAR 103,934 
Gepulste Elektrofilter zur Verbesserung der Staubabs- 
cheidung. (Pulsed electrostatic precipitators to enhance 
dust Noyes 

TIB/B90-81920/GAR 103,857 


Deutsche Mitarbeit in den ‘Preparation Phases’ der IEA- 
Projekte ‘Building Energy is Tools’ (SHC-Pro- 








amm) und M ry © are 
German cooperation in the ‘ tion Phases’ of 
|EA ous ‘Buildi Tools’ SHe-pro. 
| op Bie Thermal Modeling ( ‘ogram)). 

1B/ go-81821/GAR 103,591 
Adiabati and Landau-Zener 
transitions in ante 
TIB/B90-81922/G. ~ 105,385 


New approach for ones measurements of keV neutron 
cross sections: The examples of (93) Nb, (103) 
Rh, and (181) Ta. 





TIB/B90-81923/GAR 105,386 
Experimente zur Elektronenki am Niederenergie- 
Antip ae eae. lectron cooling ex- 
iB /890-81924/GAR 105,387 


Emission leichter und mitteischwerer Teilchen bei Kern- 
reaktionen von 156 MeV (6) Li-lonen an (nat) (Emis- 





peel gr and intermediate vahoabre IF) in re- 
actions of 156 MeV (6) Li-ions with (nat) Ag). 
TIB/B90-81925/GAR 105,388 
Mssung de Srahage TH Po mit UV- emeaaion. 
ili- 
PSD). (Calibration of the is jet chamber 
with UV me beams. Measurement of the beam position 
with en silicon diodes (PSD)). 
TIB/B90-81926/GAR 105,389 
Vector meson d and pointlik upling of the 
yah y in soft and and hard processes. 
1B/B90-81927/GAR 105,390 
a and quark gluon plasma: Aspects of theory 
715/890-81928/GAR 105,391 
bo te ow a in a heavy-ion colli- 
T1B/BO081829/GAR 105,392 


Interchannel interactions in high-energetic radiationiess 
transitions of neon-like ions. 
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TIB/B90-81930/GAR 105,393 
intermittency in nuclear multifragmentation. 
TIB/B90-81931/GAR 105,394 
Reactions at tens of MeV/u and a few GeV/u: Differ- 
ences and similarities. 
TIB/B90-81932/GAR 105,395 
Localized Higgs-Fermion states. 
TIB/B90-81933/GAR 105,396 
High resolution shock-capturing scheme for numerical 
simulation of -shock interaction. 
TIB/B90-81934/GAR 105,107 
Scalings and plasma profile parameterisation of ASDEX 
igh density ohmic b 
TIB/B90-81935/GAR 105,108 
Statistical approach to plasma profile analysis. 
TIB/B90-81936/GAR 105,109 
ond a hochkonzen aes i 
und Solark Design o' concentrat- 
solar collectors and solar collector systems). 
1 7890-81937/GAR 103,802 


Some studies related to a new hexagonal compound par- 
abolic concentrator (HCPC) as a secondary in tandem 
with a solar tower. 
TIB/B90-81938/GAR 103,803 
Dynamic characteristics of power go components, re- 
irements for JAVA and methods for complying with 
these requirements. Abstract and summary. 
TIB/B90-81939/GAR 103,564 
Volimechanisierte, manniose Abbaukombination bei ue- 
berkipptem Kohlenstoss mit Voliversatz in geneigter und 
steiler Lagerung. re mechanized, unmanned combined 
poy equipment for overturned coal faces in inclined 
and steep seams and practising solid stowing). 
TIB/B90-81940/GAR 104,684 


‘Chemische Aerosoimesstechnik’ in der PAMELA in Moi/ 

Belgien. Abschlussbericht. (Chemical aerosol measure- 

—_ and sevens! in the PAMELA plant in Mol/ Belgium. 
report) 

TIB/B90-81941/GAR 103,897 

agen ter, Wasserstoffinduzierte ee 


ind 
of steels in solutions containing H 
sub 2 S. Final report). 
TIB/B90-81942/GAR 104,173 
Rechnergestuetzte Ausiese rechnergestuetzt 
Training von Personen fuer a Fanrzeugiuehrung- 
sauf: . (Computer-aided selection and computer- 
training of personnel for complex aircraft control 
TIB/B90-81944/GAR 102,250 


—- Connie paste Sprengstoffe mit —- 
plastic-bound explosives with 





ree of charge). 

high 3 poe of change 104,982 
Coils for high power experiments. 

TIB/B90-81951/GAR 104,995 
Ultraschalipruefung von Faserverbund) ffen mittels 





virtuellem E Scan % und Mustererkennung. (Ultrasonic test- 
ing of fiber composite materials with virtual C-scan and 


pattern recognition). 
basa 104,017 
X-Wind A in der Raumfahrt. Status und 





Ausbiick. Ocwindows - ov teh in space flight. Present 
state and trends). 

TIB/B90-81955/GAR 105,580 
Strukturierte Analyse der Einsatzmoeglichkeiten von A 
und R Technologien in Raumfahrtprogrammen. (Struc- 
and robotics MA anak R) technologies fn nary 

in space 

TIB/B90-81956/GAR 105,470 
Metal/polymer interface in aluminium adhesive joints: A 


micr rey on —_. 
TIB/B! 1963/GA\ 104,106 





New orbital transfer engine. 

TIB/B90-81964/GAR 103,347 
pan new ay a mechanical properties of new textile fiber 
pref lor structural sandwich applications. 
Fib/800-61965/GAR 104,154 
Tagungsband: 6. inar des Deutschen Ferner- 
kundi d der DLR. ( : 6th user 





German Aer ———- Research Establishment _— 
TIB/B90-81978/GAR 

Trainingsverfahren und Lernverhalten. (Training jake 
and learning behaviour). 

TIB/B90-81979/GAR 102,524 
Mensch und Technik im System Luftverkehr des Jahres 
aineahaieipassee attic pert (Man and machines 

2000 and thereaft 


in the air traffic system of ler - 
the way there). 

TIB/B90-81980/GAR 105,735 
MBB-LAGRANGE: Structural optimization system for 
space and aircraft structures. 

TIB/B90-81981/GAR 104,042 


Numerische Analyse eines Materialmodelles fuer Sintern. 
(Numerical bo ~~ of a material model for sintering). 


TIB/B90-81982/GAR 104,062 


Raumfahrt fuer die Wirtschaft. Deutsche Unternehmen in 
die Raumfahrt staerker einbinden. (Space. "a for the 
pe Measures to enhance enterprises 





mitment in space flight a 
TIB/B90-81983/GAR — 105,471 
Beitraege zur Schallortung in der Atmosphaere. (Contri- 
butions to sound location in the atmosphere). 
TIB/B90-81984/GAR 103,478 

tand fuer Turboflugtriebwerke. (Altitude test 
bed for turbine ines). 
ot —— va 317 
odge-based is of direction fi ‘indi ere 
TIB/B90-81987/ AR 


Berechnung instationaerer zwei- und PE ced 
Swoemungen um Tragfluege!l mittels eines i Re- 
laxationsverfahrens zur Loesung der Eu i 
——— of unsteady two flows 
using an implicit relaxation method for solu- 





arou' 

tion of the ‘uler * ae 

TIB/B90-81988/GAR 102,369 
Bedroh fuer ein modernes Kami 
—_—e ment for a modern combat aircraft). 
TIB i390-81080/GA 102,478 
Entwicklung und wee mom von Software bei sicherheitsk- 
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Work-Related Burn Injury Incidence in New England. 
PB91-104539/GAR 104,304 
Health Hazard _——— Report HETA 89-295-2007, 
Peerless Alloy, Inc., Denver, Colorado 
PB91- 104547/GAR 104,305 
Health Hazard Evaluation Ri ETA 89-196-2023, 
Hazen Research, Inc., Golden, olorado. 
PB91- 104584/GAR 104,306 
Health saan — Report HETA 89-212-2020, 
Schlegel Tennessee, Inc., Maryville, Tennessee. 
PB91-104604/GAR 104,307 
Health Hazard Evaluation — HETA 88-279-2026, 
Kardon Industries, St. Paris, Ohio. 
PB91-104612/GAR 104,308 
Health Hazard Evaluation Report HETA 89-307-2009, 
— Farms, Inc., Lewiston, North Carolina; Roberson- 
le, North Carolina. 
PBST. 104620/GAR 104,309 
Health ooo, Evaluation Report HETA 87-419-2010, 
entucky. 
PB91- 104688/GAR 104,310 
Panay Bn Evaluation rly = HETA 89-234-2014, 
PB91- Aovesy 104,314 
— Fa waar Evaluation Report HETA 89-231-2015, 
PBOT-107763/GAR erry 104,315 


Health Hazard “7 Ri HETA 89-231-2016, 
Sims Radiator 

PB91-107771/ 104,316 
Health Hazard Evaluation Report HETA 88-101-2008, 
Uni of Utah Health Sciences Center, Salt Lake 


City, 
PB91-107789/GAR 104,317 


tg: Hazard Evaluation Report HETA 87-376-2018, 
S. Department of Justice, United States Marshals Serv- 


bp ot DC. 

pB91- 107797/GAR 104,318 

National Occupational Health Survey of Mining. Mica 
Report. 

sail 107839/GAR 104,319 

Risks in the Vermont Granite Industry. 

poet 107847/GAR 104,320 
+ ser Occupational Health Survey of Mining. Potash 
jeport. 

PB91-107854/GAR 104,321 

onan Occupational Health Survey of Mining. Kyanite 
leport. 

PB91-107862/GAR 104,322 

National Occupational Health Survey of Mining. Sand- 

stone (Dimension) Report. 

PB91-107888/GAR 104,323 


Health Hazard Evaluation Bs Hala 87-126-2019, 
Chrysler Chemical Division, Trenton, Michigan. 
PB91-107904/GAR 104,324 
Hazard Evaluation and Technical Assistance Report 
HETA 89-139-L2025, TAMCO, Etiwanda, California. 
PB91-107912/GAR 104,325 


Hazard Evaluation and Technical Assistance Report 
HETA 89-284-L2029, Technical Assistance to the Feder- 





FOOT IORAOGAR i 1 
PB91-107920/GAR 104,366 
Hazard Evaluation Assistance Report 
HETA 89-342-L2024. ee Indian Polytechnic In- 
stitute Clinic, ae ee Mexico. 
PB91-107938/G, 104,326 
Health Hazard Evaluation Report HETA87-349-2022, 
Rockcastle Manufacturing, Mount Vernon, Kentucky. 
PB91-107946/GAR 104,327 
Hany Hazard Evaluation vomet Oy MHETA 89-362-2027, 
— City, Pennsylvania. 
PB91- peoT 107958/GA 104,328 
Som Saar Report of Monsanto Company, Nitro, 
West 
PB91-107961/GAR 104,329 
Event Notification System for Occupational 
Risks Leagan ae i for Control of Silica 


Recommendations 
Exposure at Unimin Dividing-Creek Sand Plant, Millville, 
nog alg Orin: 12B. 


INDUSTRIES 
PB91-107979/GAR 104,330 
Health ms Evaluation Report HETA 86-138-2017, 
Memphis Memphis, Tennessee. 
PB91-108001 / 104,331 
Effects of vee ag a on Behavioral and Neurologic 
Function, 
PB91-108126/ 104,332 
Convex Glass Company, Carksnury West Vin ’ 
5 lest Virginia. 
PEOT-108194/GAR 104,333 
Health Hazard Evaluation Report HETA 87-348-2011, 
PB91-108142/GAR 104,334 
py Hazard a R ETA 89-052-2006, 
Alma American Labs, arplay, Colorado. 

PB91- 108150/GAR 104,335 
omen Ae ey Evaluation cee HETA 89-233-2013, 
Roste7/Gan oncowle: Georgia 
PBOT. 108167/ 104,336 


Health Hazard Evaluation ay HETA 89-040-2012, 
MDT/Castle, Rochester, New Y‘ 
PB91-108175/GAR 104,337 


Health Hazard Evaluation Report HETA 83-144-2001, 
Center lestinghouse Materi- 





Camere of Ohio), Fernald, Ohio. 

PB91- pmapeerel 104,367 
Bioaerosol | ; Columbia Plaza. 

PB91-108191/' 104,338 
In-Depth Report of Yellow Fi Inc., 
ee Survey reight System, 
PBT 108 108209/GAR 104,339 
Health Hazard Evaluation Report HETA 89-125-2021, 
Pan American Tannery, Gloversville, New York. 
PB91-108217/GAR 104,340 
Health Hazard Evaluation HETA 88-192-1998, Hi- 
PB91-1 /GAR 104,341 
Hazard Evaluation and Technical Assistance a 
HETA 89-352-L2037, Scott Paper Company, Chester 
PB91-108233/GAR 104,342 
Health Hazard Evaluation Report HETA 89-057-2003, 
Cincinnati El i ., Cincinnati, Ohio. 
PB91-108746/GAR 104,343 


Health Hazard Evaluation Report HETA 89-062-2004, 
Dowty Corporation’s Welding Shop, Warrendale, Pennsyi- 


vania. 

PB91-108753/GAR 104,344 

Health Hazard eg wg HETA 89-006-2002, 
pangs bys Washington, Pennsylvania. 

PB91-108761/GAR — 104,345 


Health Hazard Evaluation Report HETA 81-162-1935, 
and Pi Inc., Kahuli, Hawaii. 
PB91-108779/GAR 104,346 


Health Hazard Evaluation Report HETA 87-371-2000, 
Technical Assistance to the Jamaican Ministry of Health, 


, Jamaica. 
PB91-108787/GAR 104,347 
INDUSTRIAL MINERALS 
nen = ggasi A study of 
commercial feasibil 
MIC 80-00189/GAR 104,552 


Development document for the draft effluent monitoring 
aa group B: In- 


dustrial minerals sector. 
MIC-90-00233/GAR 104,555 





Industrial mineral production and consumption in New 

Brunswick, vol. 2: Industrial minerals used primarily in the 

MIC-90-00791/GAR 104,566 

Inorganic chemicals: Prospects for Ontario’s industrial 

minerals. 

MIC-90-01859/GAR 104,595 
INDUSTRIAL PLANTS 

ENEA activities on seismic isolation of nuclear and non- 

nuclear structures. 

DE90514463/GAR 104,861 
INDUSTRIAL SAFETY 

Space Shuttle: Follow-Up Evaluation Z NASA's Solid 

Rocket Motor _Procurement. Report to the Chairman, 

ba Op House of Repre- 

N9O-26066/2/GAR 103,329 


INDUSTRIAL WASTE TREATMENT 
Effects of Aromatic Concentration on Methane Fermenta- 


tion. 

PB91-107318/GAR 103,949 
INDUSTRIAL WASTES 

Radiation treatment of hazardous wastes: A preliminary 

DE90514525/GAR 103,915 
INDUSTRIES 


Report on the ocean science and technology sector of 
the oceans industry of British Columbia. 
MIC-90-01439/GAR 104,965 


Guides to Pollution Prevention: The Commercial Printing 
Industry. 


January 15,1991 KW-91 








KW-92 


PB91-110023/GAR 103,960 

Ariane 5 - Hermes - Columbus. Technologische Bedeu- 

ane die deutsche Indus- 

trie. Kurzfassung. (Ariane 5 - . The 

of onan major ESA programs for 
industry. i 

TIB/AG0-81971/GAR 102,273 


Ariane 5 - Hermes - Columbus. Technologische Bedeu- 
nendin Gt decsnemcarameny tune pag Ngee ne, 
trie. (Ariane 5 - Hermes - Columbus. The technological 
significance of the major ESA programs for German in- 


). 
Tia / 60-81 972/GAR 102,274 


RENCE 
ATS Displays: A Reasoning Visualization Tool for Expert 


N90-27290/7/GAR 105,547 
Knowledge Base Architecture for Distributed Knowledge 


ts. 
NS0-27302/0/GAR 105,557 
Preference Relations, Chisini-de Finetti Means and Baye- 
sian Inference in Retrieval-System Modelling. 
N90-28461 /3/GAR 104,029 


INFORMATION 





pny a ok Patterns and Sequences in Kanerva’s SDM 
d to Other A itive Memory Models. 
Noo 2660074/GAR 103,382 


INFORMATION DISSEMINATION 


Graphite tech information exchange and fuels, fis- 

sion products graphite. Foreign trip report, July 6, 
1990-July 30, 1990. 

DE90016878/GAR 104,904 


Technology Transfer: Implementation Status of the Fed- 
eral bnery 2d Transfer Act of 1986. Report to Con- 





ae Requesters. 

Sains aati 102,259 
Project Sta‘ tus Reports: ey ya Require- 
its Can Be Met, But Ri y Must Be E 

N90-26169/4/GAR 102,260 

MTP: An Atomic Multicast Transport Protocol. 

N90-26254/4/GAR 103,363 

Information Resources Management, 1984-1989: A Bibli- 

ography with Indexes. 
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Middle Atmosphere by the ATMOS Experiment on 





N90-26400/3/GAR 102,926 
Laboratory Simulation of Interstellar Grain Chemistry and 
—e Complex Organic Molecules. (Abstract 
N90-27580/1/GAR 102,779 
Remote Sounding Through Semi-Transparent Cirrus 
N90-28296/3/GAR 103,037 
IR Spectral Characteristics of Cirrus Clouds. 
N90-28297/1/GAR 103,038 
Spatial Interferometry in Optical Astronomy. 
N90-28470/4/GAR 102,549 
S pic Library for Alt ive Re! 
PB91-107128/GAR migerann Ana a 103,169 
INFRARED SPECTROMETERS 
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destructive examination and Fourier transform-infrared 
methods. 


4,016 
ident 
3,017 


9,035 
9,036 


als of 
titude 


4,792 


3,007 


DE90017233/GAR 103,123 
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Hiris Performance Study. 
N90-26375/7/GAR 105,070 
EOS Visible | 
N90-27146/1/G. 105,684 
INFRARED SPECTROSCOPY 
Infrared spectroscopic group analysis of solid aromatic 
multicomponent mixtures. 
MIC-90-02706/GAR 103,678 
FT-IR Leger ad Studies of Polycyclic Aromatic Hy- 
drocarbons. (Abstract Only). 
N90-27592/6/GAR 102,790 
Tunable Diode Laser Spectrometry for Uttre- 
Trace Measurement and Calibration of Atmospheric Con 
stituents. 
PB91-112201 103,174 
INFRARED WINDOWS 
Puaetee of Cirrus from Multispectral AVHRR Imagery 
ita. 
N90-28277/3/GAR 103,018 


27-28 October 1986 FIRE IFO Cirrus Case Study: Com- 


pee of Satellite and Aircraft Derived Particle Size. 
90-28285/6/GAR 103,026 
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TIB/B90-81913/GAR 105,744 
INGESTION 
Soil ingestion by dairy cattle. 
DEDOO) 7 156/ Gan 102,539 
INHALATION 
—_ follow-up of HAN-1, an acute plutonium oxide 
ition case. 
DE90017194/GAR 104,362 
Health Hazard Evaluation Report HETA 87-376-2018, 
US. eo Wetkinnen oo of Justice, United States Marshals Serv- 
PBOI- cogs 104,318 
i Toxicological Effects of Inhaled Methyl 
Bromide in thet Rat. 
PB91-109249/GAR 104,409 
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man a pameea Subject 
PB91-109567/GAR = 104,348 
INJECTORS 
Subsonic Combustor Testing. 
N90-25997/9/GAR 103,298 


Structural Dynamics gg of the Main Injector LOX 
Inlet Tee and Its Ri 
N90-26358/3/GAR 103,335 


ing of Sy Reacting Flow Fields. 
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Determination of the cell and mucous distribution in the 
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radon and Progress-per 
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SEM analysis of injures induced in the trachea of rat by 
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Sere ven von Siebdruckpraeparaten fuer die Solar- 

technik. lussbericht. (Development of screen-printable 

inks for applications. Final report). 

TIB/B90-82042/GAR 103,806 
INLET FLOW 


Hog ary of a Linear Oscillating Cascade. 
N90-27657/7/GAR 102,312 
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ment (Lessons L 3 

N90-27718/7/GAR 102,461 

Experi in Developing an Improved Altitude Test Ca- 

N90-27719/5/GAR 102,462 
INLET TEMPERATURE 

Parametric Study of Counterflow Heat Exchanger Tran- 

sients. 

N90-25293/3/GAR 104,102 
INNER-SHELL IONIZATION 


Biological effects of inner-shell ionization. 
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DES0016295/GAR 104,354 
Pd-Na/F Double Exploding Foil Photoionization Experi- 
ment. 

PB91-112474 105,372 

INORGANIC COMPOUNDS 

Inorganic chemicals: Prospects for Ontario’s industrial 
minerals. 

MIC-90-01859/GAR 104,595 


INORGANIC ION EXCHANGERS 
oa — development at fuel cycle department of 
DE90514505/GAR 104,839 
INORGANIC Fane 
properties of inorganic polymers. 
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sition energies for inorganic polymers. 
DE90017144/GAR 103,228 
INPUT/OUTPUT ROUTINES 
System Matrix Characterisation of Input-Output Equiva- 
N90-26600/8/GAR 104,234 
INSECTICIDE RESISTANCE 
Mechanisms of tolerance and resistance. Foreign trip 
pe me Al 3, 1990-August 14, 1990. 
9001 /GAR 104,403 
INSECTICIDES 


Effects of Fenvalerate and Azinphosmethyl on Scale In- 
sects and Their Natural Enemies in Loblolly Pine Seed 

Orchards 

PB91-105056/GAR 104,465 


Neurotoxicity of Subchronic Acetyicholinesterase (AChE): 
Inhibition in Rat Hippocampus. 











PB91-109611/GAR 104,414 
INSPECTION 
Eddy Current Inspection at the Nuclear Power Plants. 
N90-25357/6/GAR 104,018 
Inspection of Welds with Eddy Current. 
N90-25358/4/GAR 104,050 
e nt Telerobotic Servicer (FTS) NASA's First Operation- 
jobotic System. 
Noo 25657/0/GAR 105,509 
Design and Construction of a Wall-Climbing Robot. 
N90-26327/8/GAR 102,410 
Neural Networks for Detecting Defects in Aircraft Struc- 
tures. 
N90-26345/0/GAR 102,411 
Robotic-Aided 8 a for Inspection of Aging —_ 
N90-26346/8/G, (02,412 
NDT in serena The Next Decade (1990'S). 
N90-26348/4/GAR 102,413 
Role of NDI in the Certification of Turbine Engine Compo- 
nents. 
Ree TOeEIGAR 102,414 
Coheren | Techniques for Industrial Inspection. 
N90-26654 B/GAR 104,068 
General Di ion of the Ri for Cause Inspec- 
tion System. 
N90-26814/5/GAR 102,426 
Individual Helicopter Tracking Program (IHTP) for the Mh- 
53J Helicopter. 
enionnrenertaestel 102,430 
Nondestructive Examination (NDE) Reliability for Inserv- 
ice ae of Light Water Reactors. Semi-Annual 
Report, Oct 1988-March 1989. 
NUREG/CR-4469-V10/GAR 104,872 
INSTITUTIONALIZATION 
Long-Term Care in | ional Perspectin 
PB91-106344/GAR 103,998 
Overwhelming Odds: Caregiving and the Risk of Institu- 
PB91-106930/GAR 103,991 
INSTRUMENT APPROACH 
He Test 9 ition of Flight Director and Autopilot 


Functions for Helicopter Decelerating Instrument Ap- 


pr 
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Simulatons wit Elemontary LangmurType, Bae 

Model Simulations lementary Type 

Probe Models for an insulated Cable Containing a Single 

Pinhole. 

N90-26054/8/GAR 105,527 

Flight Set — (STS-28) Seals, Volume 4. 
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Entwicklung von FET-Breitband- und FET-Kanalverstaer- 
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gie. Abschlussbericht. (Development of FET broadband 
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INSURANCE 

Polish Insurance Law, 1990. 

PB91-961101/GAR 103,162 
INSURANCE (CONTRACTS) 

La Responsabilite pour Dommages dans le phe des Sta- 

tions — Responsibility and Liability in 

N90-26714/7/G, 103,057 
INTAKE SYSTEMS 
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N90-26358/3/GAR 103,335 
INTEGRAL verte 

ot Techs 
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Report on Radon Transform IC. 
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Phased-; Antenna. 
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echnology. 

N90-25533/2/GAR 105,626 
INTEGRITY TESTS 

Use of | Tests for Pre-Employment i 

PB91-107011/GAR 102.248 
INTERACTIONAL AERODYNAMICS 

Two Dimensional Study of Rotor/Airfoil Interaction in 

Hover. 

N90-27694/0/GAR 102,445 
INTERACTIVE DISPLAY DEVICES 

Valiant little terminal. A VLT user's manual. 

DE90016695/GAR 103,375 
INTERACTIVE GRAPHICS 

Computing 
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1989-90 and neon Bed A. 1000-04 

DE90016128/GAR 103,395 
INTERCONNECTED POWER SYSTEMS 
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systems on power system operation and planning). 

DE90517228/GAR 103,554 
INTEREST GROUPS 

Reports of the first and second meetings of public inter- 

est groups with the Canadian Environmental Advisory 

MIC-90-02429/GAR 103,975 
INTERFACES 

X-ray studies of the liquid/vapor interface: Water and 

polymer acid monolayers on water. 

DE90015680/' 103,196 

Physical and electronic structure of the electrolyte-solid 

interface i Progress report, 

January 1, 1 30, 1990. 

DE90015935/GAR 103,197 

XAFS studies of interactions at transition-metal/Al inter- 

faces. 
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Characterization of mono- and multi-molecular assem- 

blies at glassy carbon and gebte Gutaie by exceierend in 
situ infrared external reflection spectroscopy. 
DE90016417/GAR 103,204 


Realtime Simulation at Mbb Today and Future Aspects. 
N90-25098/6/GAR 


102,519 
INTERFACIAL TENSION 
Approximate Natural Damped Frequencies of a Finite Vis- 
cous Floating-Zone under Zero-Gravity Condition. 
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it Interferometers. 
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Analysis of Cirrus Optical Properties with Data from 

os) ER2 High-Resolution interferometer Sounder 

N90-27227/9/GAR 102,908 

Carbon istry of Circumstellar Envelopes. 

N90-27570/2/GAR 102,769 

Fiber. Fringe Digital Interferometry. 

NO. 20088/0/ AR 105,074 
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Goldstone Intracomplex Connected Element Interfero- 
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INTERMEDIATE MASS NUCLEI 
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mination of nuclear nuclides in the 

mass region around A= 90 and A= 148 by measure- 

ment of the total energy). 

TIB/A90-81867/GAR 105,378 
INTERMEDIATE VECTOR BOSONS 


Coherent particle production from relativistic heavy-ion 

collisions. 

DE90015789/GAR 105,244 
INTERMETALLIC COMPOUNDS 

Constant stress of XD(trademark) TiAl containing nitro- 

Be9001 1947/GAR 104,196 
and microstructural = of Ni3AI at high 
rate and elevated temperatur: 

Dep00Tese/GAR 104,202 

bog and ee of single-phase and dual-phase 

po thes wey intermetallics. 

80017 182/GAR 104,224 

Brittle fracture and ductility improvement in nickel and 

DE90017319/GAR 104,205 
INTERNAL COMBUSTION ENGINES 

pry a eines modularen Nahwaermesystems auf 
Schlussbericht. (Development of a modular 
system on the basis of internal combus- 


phe n lage. 
size heat pumps. Final report). 
tor eng 902/GA 103,714 


Einige nent bei Verbrennungsmotoren vor 
in combustion engines against the dimension theory 
TIB/B90-81908/GAR 
Zweidimensionale K i gen im Brenn- 
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zenzverfahren. (Two dimensional concentration measure- 
ments in the combustion space of transport engine with 
the aid of the laser fluorescence process). 
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Deutsche Verbrennungsmotoren ‘90. Se, 
tion interne allemands ‘90. Motores de combustion in- 

terna de fabricacion alemana ‘90. (German internal com- 


bustion —— ‘90). 
TIB/B90-82018/GAR 103,325 
INTERNAL IRRADIATION 
pone pega Protection support services annual 
DE90016190/GAR 104,352 
INTERNAL WAVES 
Browse File of NASA/JPL Quick-Look Radar images 
from the Loch Linnhe 1989 Experiment. 
N90-26701/4/GAR 103,483 
INTERNATIONAL COOPERATION 
pee Transfer: US and Foreign Participation in R 
and D at Federal Laboratories. 
N90-25706/4/GAR 102,258 
Second Meeting of the Space Forum on the 
International Space Year (SAFISY). 
N90-25932/6/GAR 104,744 
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Manned Space Stations: L Issues. 
N90-26711/3/GAR — 103,055 


US/international Space Station: ~ - Aspects of Space 
Objects and J ion and Control. 

N90-26713/9/GAR 103,056 
Mir: A Soviet Space Station. Some Legal Aspects of 


N90-26715/4/GAR 103,058 
International Space Station: The Legal Framework. 
N90-26716/2/GAR 103,059 
Partnership t and International Management. 
N90-26717/0/GA 103,060 
La Station Internationale: Conditions d’Acces et d’Utilisa- 
tion (The International Space Station: Conditions of 
Access and Use). 

N90-26718/8/GAR 103,061 
Human Work in Space: The Astronaut’s Legal Status. In- 
N90-26719/6/GAR 103,062 


La Station Spatiale Nationale Habitee: Aspects Juridiques 


Internationaux (The Manned National Space Station: 
International L Considerations). 
N90-26720/4/GAR 103,063 


Astronauts’ Legal Status: The International Space Sta- 


tion. 
N90-26721/2/GAR 103,064 
Les Mouvements Transfrontieres: Biens, Personnes et 
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N90-26722/0/GA\ 103,065 
Space Station Intellectual Property Rights and US Patent 
Law. 
N90-26723/8/GAR 103,066 
Les Solutions Possibles (Possible Solutions). 
N90-26726/1/GAR 103,069 


Le Droit de l'Espace a |’Epreuve de la Station Spatiale 
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tion). 
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103,070 
ECOS: The Costing Software. 
NOOD2va/i oN 105,440 
PHARE: t and Programme. 
N90-27690/8/GAR 105,730 


HYSOLAR - solar hydrogen energy. A German-Saudi Ara- 
TIB/B90-82017/GAR 103,804 


INTERNATIONAL RELATIONS 


Umweltberichterstattung in statistischen Jahrbuechern. 
Ein internationaler Vergleich. (Environmental coverage in 


statistical yearbooks. An international comparison). 
TIB/B90-82019/GAR 103,985 
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tional petroleum statistics report. 
E90016285/ GAR 103,631 


Marke’ study of British Columbia’s gypsum in the Pa- 
fan aee North America. 
eo 











104,553 
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PB91-101006/GAR ti 103,143 
Hu Fact Sheet. 

PB9 #101022/GAR 103,144 
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PB91-101030/GAR 103,145 
World Grain Situation and Outlook, September 1990. 
PB91-105163/GAR 102,531 
See eins Customs Journal. 11th Edition, Year 


1990-1991. 
PB91-107706/GAR 103,146 
Sas Markets for U.S. Grain and Products, September 


PB91-107722/GAR 103,147 
World Tobacco Situation, September 1990. 
PB91-107730/GAR 103,148 
Guide to Exporting Solid Wood Products. 
PB91-107748/GAI 104,467 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
October L 
PB91-107755/GAR 





103,149 
Producti i Emph t ons Trade in Northwest 
Forest Industries, Third Quarter 1 
PB91- 108100/GAR 104,470 
Meat and Monthly Imports, September 1990. 
PB91-108241/GAR 103,150 
—— Trade Highlights, August 1990. 
91 108274/GAR © a 103,151 


Wood Products: International Trade and Foreign Markets, 
September 1990. 
PB91-108282/GAR 103,152 
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World Production, September 1990. 
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ity ee Trade of the United States (FATUS), 
PB91-108522/GAR 103,155 
bani] Activities, 1989: An Annual Review of the Work of 
PB91-111419/GAR 
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103,156 
National Trade Data Bank (NTDB) (for CD-ROM). 
PB91-591960/GAR 103,157 
Governing COCOM Restricted 
Goods, Tech , 1990--Translation. 
PB91-961010/GA\ 103,158 
Polish Insurance Law, 1990. 
PB91-961101/GAR 103,162 


Regulation on the Representation of Foreign Persons in 
Y 1990--Translation. 
PB91-961202/GAR 103,159 


Decree on Proclamation of Law on Trade (Yugoslavia), 
1990--Translation. 
PB91-961204/GAR 103,160 


Decree on Proclamation of the Law on Changes and 


Supplements of the Law on Enterprises (Yugoslavia), 
1990--Translation. 


PB91-961205/GAR 103,161 
INTERPLANETARY DUST 

Carbon in the Galaxy: Studies from Earth and Space. 

N90-27562/9/GAR 102,761 

Carbon in Comet Dust. 

N90-27564/5/GAR 102,763 

Astronomical Observations of Solid Phase Carbon. 

N90-27566/0/GAR 102,765 

Carbon Stardust: From Soot to Diamonds. 

N90-27568/6/GAR 102,767 


Possible Presence of Interstellar PAHS in Meteorites and 
entered. Dust Particles. (Abstract Only) 
N90-27579/3/GAR 102,778 


Raman onal. (abet Studies of Carbon in Extra-Terres- 


trial Materials. (Abstract Only). 

N90-27589/2/ 102,787 
prey nen Carbons in Primitive 

Extraterrestrial Solar ae terials. (Abstract Only). 

NO 27501 /8/GAR 102,789 


INTERPLANETARY MAGNETIC FIELDS 
Relationship Between Solar Activities and Thunderstorm 
Activities in the Beijing Area and the Northeast Region of 
N90-28197/3/GAR 102,900 


Influence of IMF on the Lower lonosphere Plasma in 
and Middle Latitudes. 
102,850 


N90-28200/5/GAR 
Meteorological Control of Lower lonospheric 

Fluctuations (2-15 and 27 Days) in Middle Latitudes. 

N90-28202/1/GAR 102,852 
INTERPLANETARY NAVIGATION 

Effect of Interplanetary Sy Options on a Manned 

Mars Aerobrake Configuration. 

N90-26036/5/GAR 105,517 
INTERPLANETARY TRAJECTORIES 

Effect of Interplanetary Trajectory Options on a Manned 

Mars Aerobrak 


ration. 
N90-26036/5/GAR 105,517 


INTERPOLATION 
Characterization of Porous Media: Field Level. 
N90-25304/8/GAR 
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Parallel ithm for Surface Plane Intersection. 
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INTERROGATION 
Parallel m for Surface Plane Intersection. 
N90-26549/7/GAR 103,405 
INTERSECTIONS 
oa. an Automated Traffic Counting System with 
Maneanees Flow Analysis. 
Pao 08597/GAR 105,762 
INTERSTELLAR CHEMISTRY 
Carbon in the Galaxy: Studies from Earth and Space. 
jocbabnapabapl 102,761 
erstellar Grain Chemistry and Organic Molecules. 
NOO-27560/4/GAR 102,768 
Carbon owe v of Circumstellar Envelopes. 
N90-27570/2/GAR 102,769 


Carbon Chemistry in Dense Molecular Clouds: Theory 
Observational Constraints. 
N90-27571/0/GAR 102,770 
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Laboratory Simulation of Interstellar Grain Chemistry and 
the Production of Complex Organic Molecules. (Abstract 





Only). 
N90-27580/1/GAR 102,779 
INTERSTELLAR GAS 

Environmental Impact of the X ray Flux from Active Ga- 
lactic Nuclei. 
N90-25853/4/GAR 102,695 
Search for interstellar Methane. (Abstract Only). 
N90-27588/4/GAR 102,786 

INTERSTELLAR MATTER 

Interstellar D1 Line at High Resolution. 
N90-26737/8/GAR 102,759 
Carbon in Primitive Meteorites. 
N90-27563/7/GAR 102,762 
Cl, Cll, and CO as Tracers of Gas Phase Carbon. 
N90-27572/8/GAR 102,771 
Unifying Picture of Gas-Phase Formation and Growth of 
PAH, Soot, Diamond and Graphite. 
N90-27575/1/GAR 102,774 
F ion and S of Circumstellar and Interstellar 
N90-27576/9/GAR 102,775 
SIRTF: Probing the Dark Corners of the Galaxy. 
N90-27577/7/GAR 102,776 


Laboratory Simulation of Interstellar Grain Chemistry and 

erg of Complex Organic Molecules. (Abstract 
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N90-27580/1/GAR 102,779 


Nature and Origin of Interstellar Diamond from the Al- 
lende CV3 Meteorite. (Abstract Only). 


N90-27581/9/GAR 102,780 
New Observations of Interstellar Organic Molecules. (Ab- 
stract Only). 
N90-27587/6/GAR 102,785 
Only ay Chirality of the ISM Be Measured. (Abstract 
nly). 
N90-27590/0/GAR 102,788 
Diamond, Gr: and Amorphous Carbons in Primitive 
Exwotorsctriel Soler System Materials. (Abstract a 
N90-27591/8/GAR 102,789 
INTERSTELLAR RADIATION 
Laboratory Simulation of Interstellar Grain Chemistry and 
— of Complex Organic Molecules. (Abstract 
nly). 
N90-27580/1/GAR 102,779 
INTESTINES 
K-6-17. Structural and Cell Turnover 





in the Rats Small Intestine Induced Spaceflight. 
N90-26470/6/GAR 104,386 


INTRUSION DETECTION SYSTEMS 














Evaluation of detection elements for the i tion 

of the performance requirements of DOE 5633.3 

(Materials Control and Accountability). 

DE90016312/GAR 104,919 
INVAR 

Dimensional stability of superinvar. 

DE90015199/GAR 104,178 
INVARIANCE 

} egg Scale Invariance in Stratocumulus Cloud 

N90-28227/8/GAR 102,970 
INVENTIONS 

Energy-related inventions program: C: Progr 

of participants through 1988. 

DE90014771/GAR 103,699 

Production Activities in Space: The Problems of Protec- 

tion. 

N90-26725/3/GAR 103,068 

Les Solutions Possibies (Possible Solutions) 

N90-26726/1/GAR 103,069 
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One- and Two-Dimensional Doping Profil- 
NBO. 26351/8/ /8/GAR 103,512 
ION EMISSION 
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1ON EXCHANGE RESINS 
no og Degradation in EPICOR-II lon Exchange 
esins. 
NUREG/CR-5594/GAR 104,843 
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1, 1987-July 31, 1990. 
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Radiation-induced microstructural development and mi- 
crochemical changes in Fe-Cr-Mn-Ni solute-bearing 
5630016359/GAR 104,758 
Brittle fracture and ductility improvement in nickel and 


January 15,1991 KW-95 








DE90017319/GAR 104,205 
relaxation and hydrogen absorption in amor- 

= katy alloys. 
18440/GAR 104,159 





sub 2 S. Final , 

TIB/B90-81942/GAR 104,173 
IRON COMPOUNDS 

——— of the Spins in Superconducting 

(Cu(1 a5Fe(x))007, "(Abstract Only). 

N90-27825/0/GAR 105, 167 
IRON ISOTOPES 

Senet in ENDF/B-VI iron and possible impacts 

vessel sur dosimetry. 

DE90016528/GAR 105,285 
IRON ORE 

Canadian iron ore industry statistics, 1988. 
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Long-Term Variation of Lead-210 in Relation to Particle- 
Bound —_ Surface Air in Finland. 
N90-26407/8/GAR 103,836 


Reniand ice Core (Greenland): A Source for Climatic 
Studies over 100,000 Years. 








N90-26412/8/GAR 102,934 
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NOO27316/ 6/GAR 104,039 


Documentation and Knowledge Acquisition. 
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Transfer of Mercury B the A ph and Lake 

or Soil Surfaces. 
N90-26419/3/GAR 103,944 
LAND RECLAMATION 

Alberta. Surface Reclamation Fund: Annual report 1987- 
88. 

MIC-90-00560/GAR 105,788 


Documentation of Successful Reclamation of a Gas Pipe- 
-_ Right-of- peed in a Gulf Coast Barrier Island Ecosys- 

Topical Report April 1980-April 1986. 
PBST. 111575/GAR 


105,740 
LAND USE 
ms Cascades corridor availability study. (Final) 
DE90017093/GAR 104,685 
Practical 


Applications of Remote Sensing Leen: 
N90-26377/3/GAR 104,455 


Applications of ISES for Vegetation and Land Use. 
N90-27158/6/GAR 104,735 


pinomane de ima a Gost Multispectral E Aerofoto 
ae, ba tudo Do USO Solo Urbano (inte- 


tion of Mi spectral Spot Imai and Panchromatic 
erial Pho! an ~ Ss or toe Baek | in Urban Land Use). 
N90-28125/4/GA 104,737 
LAND USE PLANNING 


Mackenzie Delta Beaufort Sea Regional Land Use Plan- 
ning Commission: Interim report. 
MIC-90-00462/GAR 


105,787 
LANDFORMS 
Mevtv Workshop on Tectonic Features on Mars. 
N90-27609/8/GAR 102,547 


LANDING AIDS 
Four-Dimensional Navigation and Flight Management 
Systems. 
N90-27681/7/GAR 102,508 
Approach Towards a Future Integrated Airport Surface 
Traffic Management. 
N90-27686/6/GAR 105,726 
LANDING SITES 
Mars Landing Site Catalog. 
N90-27607/2/GAR 
LANDSAT 5 
Calibration of the Visible and Near-Infrared Channels of 
the LANDSAT-5 Thematic Mapper Using High-Altitude 
Aircraft Measurements. 
104,732 


105,491 


N90-27138/8/GAR 

LANDSAT SATELLITES 
27-28 October 1986 FIRE IFO Cirrus Case Study: Com- 
parison of Radiative Transfer Theory with Observations 
by Satellite and Aircraft. 


N90-26446/6/GAR 102,949 
LANE CHANGING 

Time to Chai Lanes: A Literature Review. 

PB91-108449/GAR 105,755 


LANGEVIN EQUATION 
Convergence of Langevin simulation for complex Gaus- 
sian integrals. 

DE90017402/GAR 

LANTHANUM 145 

Radioactive decay and nuclear 


105,326 


structure studies. 


Progress report. 

DE90016501/GAR 105,278 
LANTHANUM COMPOUNDS 

Advanced materials for high-temperature solid electrolyte 

5290016328/GAR 103,718 


LANTHANUM CUPRATES 
Renormalization from density functional theory strong 
ing — for the electronic structure of La(sub 


2)CuO(sub 4). 

DE9001 S800/GAR 105,115 

Calculation of the static magnetism of metamagnetic 

ws mec 105,118 
apy Be ero and Camis Interactions in 

fn ih (Sub c) 

N90-27857/3/GAR_ 105,193 

LANTHANUM HYDRIDES 


Resistivity peaks and nonmetal-metal transitions in hy- 
drides of La and Ce. 
DE90017416/GAR 

LANTHNUM STRONTIUM CUPRATES 


Magnetic Correlations in La(2-x)Sr(x)Cu04 from NOR Re- 
laxation and Specific Heat.(Abstract Only). 


105,127 


N90-27827/6/GAR 105,169 
LAPLACE TRANSFORMATION 

Galerkin Finite Difference Laplacian ee on Isolat- 

pate Unstructured Triangular Meshes by Linear Combina- 

NO0-26276/ 7/GAR 102,292 


LARGE tesa CAMERA 





Future Use of NASA’s Large 
Format +) Be Is Uncertain. 
N90-26298/1/GAR 104,999 
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LARGE SPACE STRUCTURES 
Discharge Transient Coupling in Large Space Power Sys- 
tems. 
N90-25544/9/GAR 105,510 


ign and Implementation of Robust Decentralized Con- 
trol = — the ACES Structure at Marshall Space 





Flight Cen’ 

N9O-26046/4/GAR 105,520 
Technology for Large Space Syst A Bibliography 
with Indexes eae 22). 

N90-26056/3/GAR 105,528 
Structures for ga Deployable Precision Antennas. 
N90-26061/3/GAR 105,529 


Feasibility Study of a Synthesis Procedure for Array 
Feeds to Improve Radiation Performance of Large Dis- 
torted Reflector Antennas. 

N90-26213/0/GAR 103,489 


Intergration of System Identification and Robust Control- 
ler igns for Flexible Structures in Space. 
N90-26362/5/GAR 105,534 


Flexible Structure Control and Rigid Body Dynamics. 
N90-27757/5/GAR 105,652 


In-Space Construction and Dynamics of Large Space 
tructures. 
N90-27764/1/GAR 


105,574 
Deployment of ~~ Flexible Space Structures. 
N90-27766/6/GA 105,576 
LASER ae 
Lidar In: ts Proposed for EOS. 
N90- 27145/3/GAR 105,683 
LASER APPLICATIONS 


Moeglichkeiten der Nd:YAG-Laseranwendung in der Me- 
one) (Possibilities of Nd: YAG Laser Utilization in Medi- 
cine). 
N90-25100/0/GAR 

LASER BATHYMETRY 
Monte Carlo Simulation Model of Airborne Hydrographic 
Laser Systems. 

PB91-110999/GAR 104,937 

LASER BEAMS 
Beam Rider for an Articulated Robot Manipulator (ARM) 
Accurate Positioning of Long Flexible Manipulators. 
N90-26581/0/GAR 04,083 

LASER CUTTING 
Profil- und Tiefschieifen von Hochleistungskeramik und 
Sonderverfahren. (Profile and deep grinding of high-per- 
formance ceramics and special processes). 
TIB/A90-81975/GAR 

LASER DOPPLER VELOCIMETERS 


— Analysis Comparison with LDV Data for an Ad- 
inced Counter-Rotation Propfan at Cruise. 


103,099 


104,064 


No025040/ 6/GAR 102,287 
Combustion Instrumentation. 
N90-25996/1/GAR 103,297 


LASER FUSION REACTORS 
KrF laser path to high gain ICF laboratory microfusion fa- 
cility. 
DE90016439/GAR 
LASER GUIDANCE 
+ aes Tracking and Tram Control of a Continuous Mining 
PB91- 110767/GAR 104,677 
— GYROSCOPES 


104,760 





g des dj hen Verhaltens und Vermes- 
pose der Uebertragungsfunktion des Laserkreisels GG 
Maat (Investigation of the dynamic behaviour and the 
frequency response of the laser gyro GG 1342). 
TIB/B90- 81824/GAR 04,747 

LASER INDUCED DESORPTION 
Laser-induced Desorption: State-Resolved Evidence for 
rrier Driven Processes. 
PB91-112037 103,220 
LASER INDUCED FLUORESCENCE 
Development of Planar Laser-induced Fluorescence (Plif) 
Techniques for Supersonic Flows. (Abstract Only). 
N90-26900/2/GAR 03,264 
Advanced Optical Diagnostics in Hypersonic Research. 
(Abstract Only). 
N90-26905/1/GAR 102,304 
LASER INTERFEROMETRY 
Coherent Optical Techniques for industrial Inspection. 
N90-26654/5/GAR 104,068 
LASER MATERIALS 
LiF Films: Production and characterization. 


DE90514502/GAR 105,063 
LASER MIRRORS 
Damage assessment and possible damage mechanisms 


to 1-meter diameter Nova turning mirrors. 
DE90016473/GAR 

LASER PUMPING 
Diode Laser-Pumped Solid-State Lasers: A Breakthrough 
in Modern Laser Technology. 


104,761 


N90-25077/0/GAR 105,066 
LASER pees FINDERS 

Lidar Instruments Proposed for EOS. 

N90-27145/3/GAR 105,683 


EOS Visible imagers. 


N90-27146/1/GAR 


LASER SPECTROSCOPY 
Aufbau und Test einer Apparatur zur Messung von OH- 
Radikalen in der At ere. (Construction and test of 
an apparatus to measure the OH-radicals in the atmos- 


phere). 
TIB/A90-82029/GAR 103,049 


Zweidimensionale Konzentrationsmessu im Brenn- 
raum des Transparentmotors mit Hilfe von Laser-Fluores- 
zenzverfahren. (Two dimensional concentration measure- 
a in the combustion space of transport engine with 
of the laser a process). 
TiB/B00-81910/GAR 103,324 


LASER STABILITY 
18 W Li,» tpemongiaad operation of an injection-locked, 
, Nd:YAG la 
TIB/B90-81832/GAR 105,077 
LASER TARGETS 
Current prediction of the ICF gain curve, its uncertainties, 


and implications for ICF strategy. 
DE90016514/GAR 104,763 


Sensitivity of ICF reactor targets to long-wavelength drive 

nonuniformities. 

DE90514480/GAR 
LASER WELDING 


105,684 


104,771 





de: rl Schlussbericht. (Funda- 
— “of laser aaa Final report). 
TIB/A90-81843/GAR 104,063 
LASERS 
Biomedical applications on laser technology at Los 


Alamos. 
DE90016447/GAR 104,278 
Laser Tracking and Tram Control of a Continuous Mining 


Machine. 
PB91-110767/GAR 104,677 


LATERAL CONTROL 
Steuerung Mittels Seitlich Austretender Strahlen (Maneu- 
vering by Means of Lateral Jets). 
N90-26015/9/GAR 102,404 
LATTICE PARAMETERS 
X-ray Photoelectron and Auger Electron Forward-Scatter- 
ing Studies of Lattice Expansions and Contractions in 
Epitaxial Films. 
PB91-112144 
LAUNCH VEHICLE CONFIGURATIONS 
Advanced Launch Vehicle Configurations and Perform- 
ance Trades. 
N90-27744/3/GAR 105,600 
LAUNCH VEHICLES 
Trajectory Optimization for an Asymmetric Launch Vehi- 


105,210 


cle. 

N90-26033/2/GAR 105,610 
IRIS System and Future Application to Expandable 
Launchers. 

N90-26035/7/GAR 105,586 
Hybrid Propulsion * satel Program. 
N90-26870/7/GAR 103,336 
Affordable — Design and Launch Alternatives. 
Background 

N90-27737/7/GAR 105,651 


Flight Control Issues of the Next Generation Space 


Transportation Launch Vehicles. 

N90-27742/7/GAR 105,599 
Ascent and gece Optimizations of an Air-Breathing 
Launch Vehic! 

N90-27761 YF/GAR 105,601 


— Smo sag of Air Breathing Launch Vehicle Tra- 


jec' 

Noo. 7-27762/5/GAR 105,602 

Experimentelle Simulation dynamischer Lasten | an Raum- 

fahrtsystemen mittels modaler E 

pk many an simulation of dynamic loads on space ~ ht 

systems by means of modal exciter force combination: 

118/A90-81974/GAR 105, 378 
LAUNCHING PADS 

Soil Stabilization Mat for Lunar Launch/Landing = 

N90-26128/0/GAR 105,530 
LAUNCHING SITES 

Soil Stabilization Mat for Lunar Launch/Landing Site. 





N90-26128/0/GAR 105,530 
LAW ENFORCEMENT 

Environmental Protection Agency Civil Enforcement 

Docket. 

PB91-921700/GAR 103,983 
LAW (JURISPRUDENCE) 

Legal Ramifications of Intellectual Property. 

N90-28448/0/GAR 102,264 


U.S. Environmental Protection Agency Civil Enforcement 
Docket (1972 - Present) (for Microcomputers). 


PB91-591970/GAR 103,982 
Polish Insurance Law, 1990. 
PB91-961101/GAR 103,162 


Clean Text of the Law on Social Capital (Yugoslavia), 
1990--Translation. 
PB91-961203/GAR 103,141 


rive 


atter- 
is in 


5,210 


form- 


5,600 


Vehi- 
5,610 
dabie 


5,586 
3,996 
tives. 


15,651 
Space 
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>ement 


103,983 
(02,264 


103,982 


103,162 
»slavia), 


103,141 


Decree on Proclamation of Law on Trade (Yugoslavia), 

1990--T, tion. 

PB91-961204/GAR 103,160 

Decree on te yim of the Law on a tarny oak 

Supplements of the Law on Enterprises (Y . 

1990--Transiation. 

PB91-961205/GAR 103,161 
ausgewaehiter Organisat 

und Rechtsformen fuer Deutsche Agentur fuer Raum- 
torischer und 


ed point of 

TIB/A90-81992/GAR 105,467 
LAWRENCE BERKELEY LABORATORY 

Annual environmental monitoring report of the Lawrence 

Berkeley Laboratory. 

DE90014883/GAR 103,967 
LAWRENCE eee LABORATORY 

rt iad review, May-June 1990. 
Beo0o 1483 4837/GA 


103,810 
Site inspection : the disposal site near Building 823, 
Lawrence National te te Site 300. 
DE90016653/GAR 103,908 


i sis and description of labors aseite 
i of current atory 
DE90016675/GAR 103,909 
LAWS 
Environmental nee peg and waste management: Five 
plan, fiscal years 1992-1996. Executive summary. 
90016002/GAR 103,753 
LAY-UP 
Nylon and Teflon Scribe Effect on NBR to Chemiok 233 
and NBR to NBR Bond Interfaces. 
N90-28095/9/GAR 104,051 
LAYERS 
Microstructural and phase stability studies of nanometer 
oa metal/carbon multilayer structures for x-ray gon. 
90015307/GAR 104, 
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LEACHING 
Laboratory tests on the Italian BEL 15 paterenee qe, 
DE90514467/GAR 104,835 
ee oe Se. 0 Catena tate 
fermen MTR HLW with reference to the disposal in clay 
beposiaa71 oun 104,837 
Prelimi tion of heap leaching. 
MIC-90-001 88/GAR 104,551 
Effect of Nonionic Surfactants on Chaicopyrite Leaching 
under Dump Chemical Conditions. 
PBST. 105692/GAR 104,639 
Pressure L of Galena Concentrates to Recover 
Lead Metal and Elornerial Sulfur. 
PB91-105726/GAR 104,640 
LEAD 
spectra oa the low p(sub T)-region. 
16290/GAR 105,257 
. (METAL) 
Memorandum: Calculation of POL for Lead and Copper. 
PB90-271966/GAR 103,945 
Pressure Leaching of Galena Concentrates to Recover 
Lead Metal and Sulfur. 
PB91-105726/GAR 104,640 
—_ Hazard Evaluation Report HETA 87-376-2018, 
( on ine oo of Justice, United States Marshals Serv- 
PB91-1077: 7/GAR | 104,318 
Interactions between Lead and Essential Elements: A 
jeview. 
PB91-109728/GAR 104,417 
LEADING EDGES 
it of a Graphite/Bismaleimide  Taatied Edge 
for the F-111 (EF-111A) Horizontal Stabilizer. 
N90-26809/5/GAR 102,421 
LEAK DETECTORS 
Mobile leak-rate buggy. 
DE90015783/GAR 104,785 
Standard Test Procedures for Evaluating Leak D 
: Pipeline Leak Detection Syste: ms. 
PB91-113860/GAR 104,021 
LEAK TESTING 
Mobile leak-rate buggy. 
DE90015783/GAR 104,785 


pases) report for the tank tightness testing of under- 
ground storage tanks, Idaho National Engineering Labo- 


ral 

5£38015820/GAR 103,624 
LEAKAGE 

on the oa doniees hop a 

NoO-2710074/ 1 1GAR 104,094 

Requirements Life Operation of inert Gas 

Hollow Cathodes: oe he Report. 

N90-27783/1/GAR 103,280 


Effects of Training on Errors of Perceived Direction in 
Perspective Displays. 
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N90-28329/2/GAR 103,093 
LEARNING CURVES 
iningsverfah l rhalten. (Training methods 
and learning behaviour). 
TIB/B90-81979/GAR 102,524 
—_— SQUARES METHOD 
Me we ee RD of the Least Squares Estimator for a 
Nong Trach /0/GAR ' "104,298 
Etude des Propri A ptotiques des Estimateurs des 
Moindres Carres pour des Problemes de Ri a 


Phases Mutples {A'Study ofthe 
peng ome Estimators for Multiple Phase Regres- 


). 

N90-26620/6/GAR 104,255 

Frequency Analysis Via the Method of Moment Function- 

N90-28367/2/GAR 103,446 
LEGAL ASPECTS 

Indexes to Nuclear Regulatory Commission issuances, 

pie 1990. 

NUREG-0750-V31-IND2/GAR 104,881 
LEGAL LIABILITY 

La Responsabilite pour Dommages dans ws Cas des Sta- 

tions yo (Damage Responsibility and Liability in 

NOO-26714/7/GA 

N90-26714/7/GAR 103,057 

ae Legal Status: The international Space Sta- 

N90-26721/2/GAR 103,064 
LEGISLATION 


Conference Report on Water Resources Development 
Act of 1990, HR-5314. 





PB90-960108/GAR 104,715 
Clean Air Act Amendments of 1990, S-1630. 
PB90-960109/GAR 103,841 
Conference Report on the Omnibus Budget Reconcilia- 
tion Act of 1990, HR 5835 - H. Rpt. 101. 
PB90-960110/GAR 103,137 
Clean Air Act A di of 1990, Conf Report 
on S-1630. 
PB90-960111/GAR 103,872 
tal, E; and Natural Resources Status 
Report for 10st Congress. 
PB90-960112/GAR 103,978 
L and R tory Issues for Neural Grafts. 
PB91-104851/GAR 104,400 
LEP STORAGE RINGS 
Kalibration der OPAL-Jetkammer mit UV-Laserstrahien. 
der Strahl 


positionsempfindlichen Sili- 
(PSD). \Calbration of the ae jet chamber 
with UV laser beams. Measurement of 
with silicon diodes (PSD). 


sensitive 

TIB/B90-81926/GAR 105,389 
LEPTONS 

Coherent particle production from relativistic heavy-ion 

collisions. 

DE90015789/GAR 105,244 
LESIONS 

Experiment K-6-22. Growth Hormone ge mes Synthe- 

sis and Secretion in Mi . Part 1: Somatotroph 

Physiology. Part 2: immunohistoc i Analysis of Hy- 

Hormones. Part 3: Plasma Analysis. 

N90-26475/5/GAR 104,391 
LETHAL DOSAGE 

R ing Combustion Product Toxicity Test Results. 

PB91-11 104,423 
LEVITATION 

Properties of H 1 c) 
Riga Leviton, Fux Pinning, ‘Thermal Bopinning, an 
luctuation. Ray om 

NOO-27708/$/ QAR 105,143 
LEWIS RESEARCH CENTER 

= Space Test Centers, Lewis Research Center Fa- 

ities. 
N90-26030/8/GAR 105,585 


Chlordimeform-induced Alterations in Endocrine Regula- 





tion within the Male Rat Reproductive System. 

PB91-109736/GAR 104,418 
LIABILITIES 

Budget Summit Agreement: Environment and Energy Pro- 

visions. 

PB90-960102/GAR 103,977 

Conti Foreign Liabilities of the United States Gov- 

ernment June 30, 1990. 

PB91-108613/GAR 103,090 
— 

caaat eh Gains, Geonete Matetais On. Pretest, Ae- 

pects of Exporting, ig and | 

PB91-101006/GAR 109,143 

Hazardous Waste Data Management System (HWDMS) 

Extract Tape. 

PB91-592000/GAR 103,931 
LIFE CYCLE COSTS 

Retirement for Cause of the F100 Engine. 

N90-26813/7/GAR 102,425 

LIFE (DURABI 


LITY) 
NDT in Aerospace: The Next Decade (1990'S). 


LIGHT SCATTERING 
N90-26348/4/GAR 102,413 
= Life Assessment Using a Short Crack Growth 
N90-26367/4/GAR 104,213 
pane Learned for Composite Aircraft Structures Quali- 
N90-26808/7/GAR 102,420 
Aluminum Quality Breakthrough for Aircraft Structural Re- 
N90-26816/0/GAR 102,428 
Peak identification Techni 
N90-26822/8/GAR 102,434 
Block 6: The Future Dmsp Space Systems. 
pooper ctgo- a: 105,647 
tics and Parts Life Tracking as 
Applied to Aircraft for the USMC. 
NoO-27629/6/GAR 104,438 
Harrier Information Management System (HIMS): The 
System and the 
N90-27630/4/' 104,439 
Requirements for Long-Life Operation of Inert Gas 
Hollow Cathodes: fire Report. 
ea ae 103,280 
of the Legibility of Letter and Back- 
Type Combinations under Various Conditions of 
leather and Viewing and Durebalty of Reflective Sheet- 
Paot-1 10288/GAR 105,765 
LIFE SUPPORT SYSTEMS 
Environmental Control and Life Support System Ad- 
+ = Automation Wea Phase 1: Application Evalua- 
N90-25523/3/GAR 105,506 
Automation of Closed Environments in Space for Human 
par smc 105,535 
on Diagnosability of Space Station ECLSS. 
NOU LIEU IOAN 105,550 
—_— Station — ECLSS: A Step Toward Autono- 
NS0-27207/2/GAR ' : 105,553 
LIFT 
Interactions Pale/Tourbillon (Modeling of 
pe he Interactions) Rotorb- 
lechselwir ‘kungen) Je 
PB91-110924/GAR 102,356 
LIFT DEVICES 
ee ne ae 
Distribution on a Lifting Surface 
N90-26824/4/GAR 102,436 
LIFTOFF (LAUNCHING) 
Transient Response Analysis of the Space Shuttle Vehi- 
NOO-277867 1/GAR 105,569 
LIGAMENTS 
Experiment K-6-03. pra and Skeletal Growth, Part 1. 
Part 2: Morphology and of Bone Cells and 


Histochemistry 
Vasculature of the Tibia; Part 3: eres Merwerdeny, 
of Osteoblast Histogenesis in Periodontal 

Part 4: Menvetaieel Dee Swaine Presses Aecaciaed 


with a 

N90-26457/3/GAR 104,373 
LIGANDS 

ae eee 

1989-July 14, 
DE2001 S1s/GAR 103,186 
Relativistic Light Bending Near Neutron Stars. 

N90-25810/4/GAR 102,655 
LIGHT CURVE 

Optical Light Curve of Cygnus X-1. 

N90-25801/3/GAR 102,646 


Shell Ejection Model for Optical Light Variations in Be 


Stars: Application to Be/X ray Binaries. 

N90-25804/7/GAR 102,649 

Pulsed Light Curve of Vela X-1. 

N90-25819/5/GAR 102,664 

Optical Light Curves of HZ Her in the Model of Freely 

Precessing Neutron Star. 

N90-25831/0/GAR 102,676 
LIGHT ELEMENTS 

Shock Process and Light Element Production in Superno- 

vae Envelopes. 

N90-28471/2/GAR 102,800 
LIGHT HELICOPTERS 

N90-27448/1/GAR 102,487 
LIGHT SCATTERING 

= from surface and sub-surface defects. 

9001631 1/ 105,049 

Optical Characterization of Clouds of Fine Liquid-Nitrogen 

Particles. 

N90-26299/9/GAR 104,012 

N90-27497/8/GAR 102,909 
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LIGHT SCATTERING METERS 
Particle Size Distribution D ined from M d 
Scattered on 
N90-27497/8/GAR 102,909 
LIGHT SOURCES 


Al ic, optically clear, radioluminescent lights. 

DE90015695/GAR 104,774 
LIGHT TRANSMISSION 

Optical Transmission Through a Polarization Preserving 

Single ‘Mode Optical Fiber at Two Ar(+ ) Laser Wave- 

N90-26651/1/GAR 105,071 


Ocracoke Bo sey ro Historic Structure Report: Cape 


tteras National Seashore, North Carolina. 
PB91-105445/GAR 103,080 
LIGHTNING 

Climate of the Kennedy Space Center and Vicinity. 
N90-28307/8/GAR 103,048 
Size, Duration, and Rate of Growth of Nocturnal Light- 
po nae Apes on Space Shuttle Video Tapes. 

28310/2/GAR 102,902 


LIGHTNING ARRESTERS 
Simulation des Elektrischen und Thermischen Verhaltens 
von Funkenstreckenlosen Metalloaxid-Ableitern bei Be- 
trieb an ey peg (Simulation of the Electrical 
and Thermal Behavior of Metal Oxide Surge Ar- 
resters under AC-Operation ition). 
N90-26262/7/GAR 

LIGNITE 
Low-rank coal research. Quarterly report, October 1988- 
December 1988. 


103,539 








DE90014270/GAR 103,596 
LIMITERS 

Computational and experimental modeling of runaway 

DE90016688/GAR 104,764 

Analysis of Textor disruption thermal data. 

DE90016691/GAR 104,765 

Analysis of low energy neutral bs rp thon fluxes Geen an 

electron cyclotron resonance heated 

DE90017504/GAR 105,329 
LIMNOLOGY 

Activities report of the Hydraulics R h Lab y. 

N90-25281 TEIGAR 105,012 


Modele a Deux Couches pour la Simulation des Ondes 
Internes Lineaires et Non-Lineaires dans le Leman (Two 
Layer Model for the Simulation of Internal Linear and 
Nonlinear Waves in Lake Geneva (Switzerland)). 

N90-25286/7/GAR (04,502 


Fine-Scale Mixing in the Metalimnion and the Seasonal 


Thermocline of the Leman (Lake Geneva, Switzerland). 
N90-25288/3/GAR 





104,504 

LINE SPECTRA 

Line Identification Studies Using Traditional Techniques 

and Wavelength Coincidence Statistics (Revised). 

N90-28467/0/GAR 102,797 
LINEAR ACCELERATORS 

Proceedings of the conf on computer codes and 

the linear accelerator community. 

DE90014820/GAR 105,227 


Formulas for the Twiss beam parameters for a matched 
im at the entrance to a linac. 
DE90016431/GAR 105,268 


- apageatente Insulated Transmission Line (‘SMILE’) a 
ersion for the RADLAC II linear accelerator. 
DE9001689 6896/GAR 105,308 


lon coupling efficiency for an extraction applied-B ion 
diode on the HELIA linear induction adder in positive po- 


larity. 
DE90017042/GAR 104,768 
ENEA racetrack microtron: Design criteria and status. 


DE90514483/GAR 105,335 
Cebaf Instrumentation and Control System. 
N90-25657/9/GAR 105,346 


Simple Beam Position Monitor System for CEBAF. 
N90-25664/5/GAR 


LINEAR EQUATIONS 
Py =p imality of the Fast Randomized Versions 
of GCV and C(Sub L) in Ridge Regression and Regular 


ization. 
N90-26606/5/GAR 104,254 


Contribution a I'Etude des Equations Differentielles et aux 

Differences dans le Champ Complexe (Contribution to 

» Study of Differential Equations and to the Differences 
in the Complex Field). 

N90-2661 2/3/GAR 104,245 


Efficient Implementation <i Minimal Polynomial and Re- 
duced Rank Extrapolation Methods. 
104,247 


105,349 


N90-26616/4/GAR 
LINEAR PROGRAMMING 
eee oe —yneniame 
DE90016721/GAR 7 
Etudes Adaptatives et Comparatives de oe oes 
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N90-25730/4/GAR 102,575 
LMFBR TYPE REACTORS 

AFDM: An Advanced Fluid- aaa Model. Volume 1, 

Scope, approach, and summ 

DE90016723/GAR 104,853 
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N90-2681 3/7/GAR 102,425 
Space Station Attached Payloads. 
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Low-Speed Wind Tunnel | of the Static Stabil- 

ity and Control Characteristics an Advanced Turboprop 

Pine dee the Propellers Placed over the Tail. 
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Br el Gent ition of Nerve and Muscle 
Breakdown ing i 2: Anal- 
is of Edi and Pit Muscles. 
90-26463/1/GAR 104,379 
PHYSICAL RADIAITON EFFECTS 
Test aux lons Lourds de VLSI Programmables (Heavy lon 
Tests on Programmable VLSI). 
N90-26057/1/GAR 105,634 
PHYSICAL RADIATION EFFECTS 
Overview of irradiation programs. 
DE90016343/ 7CAR 104,755 
Se Oey 
effects in austenitic alloys. 
DE90016044/GAR 104,756 
Radiation-induced microstructural development and mi- 
crochemical changes in Fe-Cr-Mn-Ni solute-bearing 


alloys. 
E3001 6359/GAR 104,758 


DE90016360/GAR 104,759 

Radiation-induced noise noise in chen device (CCD) 

Deooorerea/Gan pe 103,500 
of instrumented Charpy data in the PR-EDB. 

Oe 16856/GAR 104,903 


Improvements in —— evaluation for iron and its 
possible impacts dosime- 
ty. Foreign tip report. August 24 "1990-September 1, 





DE90017560/GAR 104,859 
PHYSICOCHEMICAL PROPERTIES 

Stat Prozesse in der At- 

mosphaere. "(Status report: Physico-chemical 

Eggs 1TSSt/GAR 102,918 
PHYSICS 

Division progress report, January 1, 1989-De- 

cember 31, 1989. 

DE90016655/GAR 105,294 
PHYSIOLOGY 


Shae of eens on, Ba ean, Qutige nd Gee 


nective Tissues. 
N90-26454/0/GAR 104,370 
PHYTOPLANKTON 


PITTING 
N90-26417/7/GAR 102,937 
PIEZOELECTRIC GAGES 
Etude du Comportement Sous Choc de 
VF2/VF3 Piezoelectriques (Study of VFVPS Preoeion 
tric Submitted to Shocks). 
/2/GAR 103,513 
fren nn AE 


VFOVES Pezoetctiues (Suey of VF of vrai Peco 
NOO S6eTO/S/GAR 103,513 


PILLARING (MINING) 
Surface Crown Pillar Evaluation for Active and Aban- 
doned Mines: Proceedings of the international confer- 
ence. 
MIC-90-01318/GAR 104,581 


PILOT PERFORMANCE 


N90-28490/0/GAR 


103,107 
Cockpit Ocular Recording lem (COR: 
N90-27244/4/GAR om 2 105,714 
PILOT he 
Pe ee sg 


we 2 alll ype med 
(Computer-aided selection and computer- 
suger.” training of personnel for complex aircraft contro! 


1B /B00-81944/GAR 102,250 
PILOTS (PERSONNEL) 
—— Plan: International Aircraft Operator Data Base. 
25697/5/GAR 102,527 
PINE TREES 


ay yg pre 

esten von syste- 
matische Stoereinfluesse beim Wachstum von Kiefern mit 
entsprechender Schiussbericht. 


Vv 
(Growth models based on time series for and 
; and the experimental design. Final 
DE90317548/GAR 104,461 


Effects of Fenvalerate and Azinphosmethy! on Scale in- 
sects and Their Natural Enemies in Loblolly Pine Seed 
Orchards. 

PB91-105056/GAR 104,465 

PINEAL GLAND 

Experiment K-6-19. Pineal Physiology in Microgravity: Re- 
lation to Rat Gonadal Function. 

N90-26472/2/GAR 104,388 


ee ee ee eee ae 
—_ School. Environmental Health 
Deseo! /GAR 

PION REACTIONS 


Multi-nucieon phenomena in pion-nucieus reactions. 
DE90016510/GAR 105,283 


PIONS 
Cae ont eS + A and p + A collisions at 
4.6 A(center V/c. 
be90016328/GA 105,265 
Measurement of kaons in the Helios experiment. 
DE90016513/GAR 
PIONS NEUTRAL 
ee a an 
sitivity in the appearance channels nu (sub mu) yields nu 
(sub e) and (bar nu)(sub mu) yields (bar nu)(sub e). 
DE90014841/GAR 105,228 


104,358 


105,284 


(COMPUTERS) 
ee ae 
Functions and Services. 
Noo-26560/5/GAR 103,386 
PIPES 
NS ee ee inne 
See See under different load cases 


(JIEX). Final report. 
1B/A90-81850/GAR 104,680 


PIPES (TUBES) 
of the Effects of Pneumat- 
Measurements. 


Characterization 
on Unsteady Pressure 
NoO-27/0S/9/GAR 102,510 


PISTON ENGINES 
und Wende - vom Kolben-Grossflugmotor 
zum (Upswing and turn - from the large 


Taree ne enone 102,476 


PITFALL TRAPPING 
Methods for Terrestrial Amphibiar.s and Rep- 
tiles. itat Relati ips: Sampling Procedures 
for Pacific Northwest Vertebrates. 
PB91-108043/GAR 
PITTING 


Caracterisation de la Corrosion Par Piqures des Alliages 
Aluminium-Lithium (Characterization of the Pitting Corro- 


sion of 
N90-27903/ 5/GAR 104,165 
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PITUITARY GLAND 
Experiment K-6-20. The Effect of Spaceflight on Pituitary 
Oxytocin and Vasopressin Content of Rats. 
N90-26473/0/GAR 104,389 


—T. K-6-22. agg 6 Hormone ppeniee. Synthe- 





Somatotroph 
Physiology. Part 2: aches of Hy- 
feed hack dha Part 3: Pond Analysis. 
26475/5/GAR 104,391 
PITUITARY HORMONE 
Chliordimeform- 


PLACEMENT 
Preparation and Measurement of Uniform Sand Beds in 


the Laboratory. 
PB91-111096/GAR 


103,135 
PLANETARY ATMOSPHERES 
Submillimeter and Millimeter Observations of Solar 
System Objects. 
N90-26731/1/GAR 102,757 
PLANETARY BOUNDARY LAYER 
Unified View of Convective T eye by Stratocumulus 
Clouds, Shallow Cumulus Clouds, and Convection. 
N90-28254/2/GAR 102,996 
PLANETARY EVOLUTION 
in — Molecular Clouds: Theory 
and Observati 
N90-27571/0/GAR 102,770 
PLANETARY GEOLOGY 
Remote and the Earth’s Environment. 
N90-25398/0/GAR 104,724 


Directory of Research Projects: Planetary Geology and 
Noo .28743/6/GAR ‘ 105,431 
_— of Planetary Geology and Geophysics Program, 
N90-27606/4/GAR 





102,546 
PLANETARY LANDING 
Soft Requi ES id and Control Software 
Noo 2e027/3/GAR 105,490 
PLANETARY NEBULAE 


Sere oo Somes © FS Eine te 
from Planetary Nebulae of the Galactic Halo. 


(Abstract Only). 

N90-27583/5/GAR 102,781 

Transition from Red Gian to Planetary Nebula. 

PB91-112359 102,806 
PLANETARY SURFACES 


Plan for Execution Monitoring on a Planetary Rover. 
N90-25548/0/GAR 105, 474 


PLANETARY WAVES 
Metoorlogica arr ics and | Course of 
ae eget oe a, 


Hemispheres Dung th ar Oyces 
es During the, 20TH and. 21ST ‘Solar Oyles 





N9O-281 OOTTO/O/GAR 102,871 
Atmospheric Planetary Waves Induced by Solar Rotation. 
N90-28178/3/GAR 102,840 
Resonant Ri Waves and Solar Activity. 

N90-28179/1/GAR 102,872 
Total Ozone Time Variations During the Reversals 
in the High Latitudinal Stra Northern 


Duri st ott mad 21ST Soler Cycles 
N90-28181/7/GAR 2 


102,959 
PLANNING 

Least-cost planning for Pacific Gas and Electric: Stage 2, 
DE90016644/GAR 103,552 
Investigation of Automated Task Learning, Decomposi- 

tion and Scheduling. 
N90-26488/8/GA\ 103,103 
Autopian: A me oe Network Model for an Ex- 


tended lorid Planning Ei 
NOO-28520/5/GAR 103,384 


Theoretioche Grendiagen und Anwendung, von Femunes- 
in Luftverkeh autgezeigt_am 

Ul okt der Deutschen Lufthansa AG. (The- 

oretical a Ll wry A 

airlines - demonstrated by the example of 


Lufthansa AG). 
TIB/A90-81995/GAR 





105,734 


COMMUNITIES 
Vegetation of the Savannah River Site: Major community 
BEe001 7254/GAR 104,266 


Terper und -emissionen von Fichten mit unters- 
Sas clita. Peed vapars, 
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TIB/A90-81874/GAR 104,472 
PLANT GROWTH 

Zeitreihenorientierte eee zur Vorhersage 

und statistischem Testen ueber syste- 


von Hypothesen 
oe megan od beim Wachstum pe ne in Kiefern mit 


rg hyphae sos toate for 
for forecasting and 
, Sneieea Alien. ES 


a 
90517548/GAR 104,461 
tress Monitoring by Fluorescence. 
PeAvegeuton TAS/GAR sa 104,726 
PLANTS 
Endangered, threatened, and rare vascular flora of the 
nah River Site. 
DE90017255/GAR 104,267 
PLANTS (BOTANY) 
Lene I at the Oregon Graduate 
Center. Annual , 2nd year. 
DE90016126/GAI 104,265 
PLASMA 
Theoretical atomic physics for fusion. 1990 Annual 
E9001 7280/GAR 105,324 
Toroidal ion temperature gradient driven stability in a mul- 
9051 1/GAR 105,101 
High resolution shock. scheme for numerical 
simulation of 7 pasa-shock interaction 
TIB/B90-81 /GAR 105,107 
PLASMA ARC WELDING 
Effect of impurity Gasses on Variable Polarity Plasma Arc 
Welded 2219 Aluminum. 
N90-26935/8/GAR 104,214 
PLASMA CONTROL 
Comparative Assessment of World Research Efforts on 
Roe Confinement Fusion. 
N90-25680/1/GAR 105,104 
PLASMA DENSITY 
es of Plasma Density Bulge in Front of Venus 
N90-28476/1/GAR 102,805 
PLASMA DIAGNOSTICS 
Lectures in plasma diagnostics. 
DE90015825/GAR 105,081 
PLASMA DISRUPTION 
M particles induced by plasma disruptions in toka- 
DE90514459/GAR 105,098 
PLASMA INTERACTIONS 
Plasma Interactions and Effects for Large Systems. 
N90-25545/6/GAR 105,511 
PLASMA OSCILLATIONS 
— Ray Bursts from Magnetospheric Plasma Oscilla- 
NOO-25805/4/GAR 102,650 
PLASMA PHYSICS 
New space and Earth Science Information Systems at 
N90-28443/ 1/GAR 105,697 
PLASMA ae 
Geometric E! in Applied-Field MPD Thrusters. 
Noo.27762/9/GAR 103,279 
PLASMA SHEATH 
Stellarator Progress report. 
DE90017607/G R 105,096 
PLASMA SIMULATION 


3D, or6221/GAR particle-in-cell code, a 
DE90016221/GAR 05,254 
is to the 13th conference 


simulation (Santa Fe’, 17-20 Sop tt 1989). 

DE90706132/GAR 105,103 
PLASMA SWITCHES 

Eighteenth international conference on phenomena in 

oe ~ jmme gases. Foreign trip report, ft duly 11, 1987-August 

Be900161 15/GAR 105,249 
PLASMAS (PHYSICS) 


pan edhe my thie = mae oe a New 
: The Box Concept. 


N90-25101/8/GAR 104,055 
Documentation of Program Tankpiot. 
N90-26541/4/GAR 105,105 
sao with a Simple Charging Code. 
Noo 26082787 AR 105,641 
Advanced Concepts. 
N90-26872/3/GAR 103,278 
TION 
Influence de Micro-Glissements sur le Comport 
des Composites , Rapport Final 
(Influence of Microslidings on the Mi 
Composite Textiles). 
N90-27880/5/GAR 104,176 
PLASTIC SCINTILLATORS 


All-organic, optically clear, radioluminescent lights. 


DE90015695/GAR 
PLASTICS 
iance with the Marine Plastic Pollution Research 
and Act. 
PB91-104869/GAR 103,948 
Etude Experimentale et Modelisation de la Deformation a 


104,774 


Chaud du ae en Traction et en Cisaillement (Experi- 
mental Study and Modeling of PMMA Hot Straining 
Under Tensile and Shear Stress). 
PB91-111468/GAR 104,223 
kunststoffgebundene Sprengstoffe mit hohem 
Mey ay plastic-bound explosives with a 
nh dao oc GAR 104,982 


PLATES (STRUCTURAL MEMBERS) 
Reliability Analysis of Continuous Fiber Composite Lami- 


nates. 
N90-26372/4/GAR 


104,142 

Modal Interaction in Postbuckled Plates. Theory. 

N90-27121/4/GAR 105,220 
PLATO b sty 9 

yoy Plateform Orbiter Concept. 

Ng0- e088) 2 AR 105,623 
PLOTTING 

MRL3DPLT documentation: An interface for the 

general purpose plotting program MRLPLT (CRAY-1S 

MIC-90-00169/GAR 104,546 

Documentation of Program Tankpiot. 

N90-26541/4/GAR 105,105 
PLUMES 

Simulations of infiltration of meteoric water and contami- 

nant plume movement in the vadose zone at single-shell 

tank 241-T-106 at the Hanford Site. 

DE90015819/GAR 103,881 

Analysis of contaminant movement at different experi- 

mental scales. 

DE90016486/GAR 103,969 

ital Filtering of Plume Emission Spectra. 
N90-26070/4/GAR 103,331 


Preliminary Plume Characteristics of an Arcjet Thruster. 

N90-26071/2/GAR 103,332 
PLUTO (PLANET) 

Nasa/Usra University Advanced oe Program at the 

University of lilinois for the 1989-1990 Academic Year. 

N90-26049/8/GAR 105,633 

Carbon in the Outer Solar System. (Abstract Only). 

N90-27593/4/GAR 102,791 
PLUTONIUM 

High-resolution inductively coupled eo emis- 

sion spectrophotometric waives of PUREX head-end so- 


I 
DE90014764/GAR 


104,892 

Plutonium-oxygen phase diagram. 
DE90014980/ QAR 103,184 
Automated pomogenems oxalate precipitation of hoy 
DE90015059/GA! 194 
—_ A new, versatile gamma-ray a 

measuring the isotopic composition of plutonium. 
DEs001S106/GAR 104,773 
= finishing plant remediation project: Exhaust 
DE90015375/GAR 104,812 

PLUTONIUM 238 


Recent Pacific “apnea yon Laboratory beagle and rodent 
studies. M sults. 


DE90017140/GAR 104,359 
PLUTONIUM 239 
Recent Pacific Northwest jaro beagle and rodent 
studies. Methods and resu 
DE90017140/GAR 104,359 
PLUTONIUM DIOXIDE 


Recent Pacific Northwest Lenprey beagle and rodent 

studies. Methods and results. 

DE90017140/GAR 104,359 
PLUTONIUM qn 


, structural and transport properties of (almost) 
like actinide hydrides. 


rare-earth- 

DE90016491/GAR 103,205 
PLUTONIUM NITRATES 

Recent Pacific Northwest Laboratory beagle and rodent 

Methods and results. 

DE90017140/GAR 104,359 
ag = nea OXIDES 

Pluton phase diagram. 

DE90014080/ AR cae 184 


Research activities in actinide chemistry —_— 
a: ——. "Foreign trip anon { “nuly 28, 1 
DE90015974/GAR 103,185 
term follow-up of HAN-1, an acute plutonium oxide 
inhalation case. 
DE90017194/GAR 104,362 
PNEUMATIC CONVEYORS 


Blind Pneumatic Stowing in Voids in Abandoned Mines. 
PB91-110775/GAR 104,678 











eS tee te 
Metal M ie Design and | Mii Testng. 
in-Mine 
PB91- 110880/ 104,669 
PNEUMATIC PROBES 
ition of the Effects of Pneumat- 
ic Tubing on U ly Pressure Mi 
N90-2 bS/a/GAR 102,510 
POINTING CONTROL SYSTEMS 
ication of Inertial Instruments for DSN Antenna 
Pointing and Tracking. 
N90-26224/7/GAR 105,591 
Instrument Pointing System: Precision Attitude Control in 
N90-27756/7/GAR 105,571 
POISSON EQUATION 
nee ae and Two-Dimensional Doping Profil- 
N90. 2635176) /8/GAR 109,512 


POLAND 
aay ech When Doing Business in Eastern 
Poland and Hungary. 


Europe; 
PB91-101030/GAR 103,145 


Polish Communique Governing poem Restricted 
Goods, Tech , 1990--Transiation 
PB91-961010/GAI 103,158 


Polish Insurance Law, 1990. 
PB91-961101/GAR 
POLAR CAP ABSORPTION 
Solar Cosmic Ray Effects in the Lower lonosphere. 
N90-28201/3/GAR 
POLAR METEOROLOGY 
Applications of ISES for Meteorology. 
N90-27160/2/GAR 
POLAR REGIONS 
ban & —_ Measurements in the Polar Regions: Status 


and T 
PB91- a3138 |AR 


103,162 


102,851 


102,883 


104,958 
POLARIMETERS 
EOS Visible | b 
N90-27146/1/GAR 105,684 


POLARIZATION (CHARGE SEPARATION) 
Polarization Observables in Deuteron Photo- and Electro- 


Disintegration. 
N90-25659/5/GAR 105,347 
POLARIZATION (WAVES) 
Mb ary! Polarisation Wave and Carrier Pairing in 
7S ‘sub c) Copper Oxides. (Abstract Only). 
Neo '820/1/GAR 105,162 


Color of Polarization in Cuprate Superconductors. (Ab- 


stract Only). 
N90-27830/0/GAR 105,172 


po eed Conditions During the 25 October 1986 FIRE 
Cirrus/Altocumulus Case Study. 
N90-28287/2/GAR 


103,028 
POLARIZED BEAMS 
Towards the construction of a high-intensity source of to- 
tally polarized electrons. 
DE90016617/GAR 105,290 
POLARIZED RADIATION 


- Fan A Polarization of the panne Emission from 
tion Disk in Seyfert Gal: 
No0-25002/2/GAR 102,734 
POLARONS 
Hotere Bipolarons and on ee Phonons as a Model for 
T(sub c) Su juctors. 
NO. 27854/0/GAR 105,190 


Bn-Tieab oC in the Prin ay coe of Emery Model for 


NGO 27BSE/E/GA 105,192 
POLICIES 

Tools for Distributed Application Management. 

N90-26535/6/GAR 103,403 


POLIOVIRUSES 
Surface-Chemical Factors Affecting Transport of Biocol- 
‘orous Media. 


loids in Subsurface 
PB91- 107326/GAR 
POLLUTANTS 
Analysis of contaminant movement at different experi- 
mental scales. 
DE90016486/GAR 103,969 
Pacific Northwest Laboratory an SSeS. 
the DOE Office of Energy Research. Part 3, Atmospheric 
sciences. 
DE90016660/GAR 
POLLUTION 
Pilot Study on International Information ates Cate on 
Dioxins and Related the 


elopment of the International Toxicity Equivalency 
Factor (I-TEF) Method of Risk Assessment for Complex 


104,515 


102,911 





Mixtures of yond and Related Compounds. 

PB91-109991/GAR 104,421 

=< to Pollution Pi tion: The C ial Printing 
try. 

Peon 110023/GAR 103,960 

Umweltberichterstattung in statistischen a 

Ein internationaler \ E 











statistical yearbooks. An international comparison). — 
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TIB/B90-82019/GAR 103,985 
POLLUTION ABATEMENT 
Clean in the Italian chemical industry. 
DE90514419/ 103,913 
Umwelt nk ft Buerokratische Huerde 
oder Chance a die Umwelt. (Environmental “impact 
— Bureaucratic hurdle or ioae for the 
TIB/B90-82054/GAR 103,986 
CONTROL 
Guides to Pollution Prevention: The Fabricated Metal 
Products Industry. 
PB91-110015/GAR 103,926 
POLLUTION REGULATIONS 
pon Italian haart myn, re plan: the effects of differ- 
on the of air pollutant 
omissions goneratod ary fossil fuels. 
'5/GAI 103,821 
omnia 
Soil ingestion by dairy cattle. 
DE90017196/GAR 102,539 
Nordic Si on Atmospheric Chemistry. 
N90- 7/GAR 102,928 
Deposition to the Baltic Sea. 
N90-26404/5/GAR 103,943 


ee oe Bowanent « be Wee ees © 


NOO-26408/2/GAR OMNI gas 


Long-Term Variation of by i in Relation to Particle- 
Finland. 





Bound Sulphur in Surface Air 

N90-26407/8/GAR 103,836 

Transfer of Mercury Between the Atmosphere and Lake 

or Soil Surfaces. 

N90-26419/3/GAR 103,944 
ae RESINS 

ibrationsschweissen von Polymerwerkstoffen. Prozess, 

Suk Eigenechatten. (Vibration welding of polymer 

Ti 890 82007/ GAR ee 
POLYBUTADIENE 

RSRM-9 _—— Ballistics Mass Properties. 

oe 103,328 


mechanische Kenndaten verschiedener 
= (Poleutadione = mechanical characteristics 








HTPB pes). 
TIB/B90-81953/GAR 104,983 
POLYCARBONATES 
itionsschweissen von Polymerwerkstoffen. Prozess, 
ae ieee Eigenschaften. (Vibration welding | of polymer 
TiB/890-82007/GAR 104,052 
POLYCHLORINATED DIBENZODIOXINS 
Unt - Poms hen und Minderung der 
PCDD. -Emissionen an einer Hamburger Mueliver- 
\ icht. T. C. Zusammentas- 
sende Interpretation der Bi i Y pat 
gations on causes reduction of PCDD/ emis- 
fe i 


sions on a municipal wast dng pe oa m7 
Final report. Pt. C. Summary and evaluation of PCDD/ 
PCDF tion). 
er 7413/GAR 

Dovecoremegonen ueber Ursachen und lida. aor 


. ating conditions). 
TIB/B90-82012/GAR 


103,859 
POLYCHLORINATED DIBENZOFURANS 
Unt ueber Ursachen und Minderung der 
PCDD/ Pacmag rer rhe 


einer 
tion y Bildungsmechanismen. invest 
s s Swaste | ool cient in Hamburg, 
a 
Final report Pt. Summary and caer of PCDD/ 


PCDF formation). 
DE90517413/GAR 





103,826 

Untersuchui ueber U hi und Mind g der 
PCDD/ -Emissionen an einer Mueliver- 
. Abschlussbericht. T. A. technik, 

iationen. (I 

on causes and reduction of PCDD/PCDF emissions on a 
municipal ion plant in Hamburg. Final 
report. Pt. A. Measuring system, sampling system, oper- 
TIB/B90-82012/GAR 103,859 


System: Cross-Species b 
PbO. 109710/GAR 104,416 
POLYCRYSTALS 
Hyperthermal Atomic Oxygen Generator. 
N90-27889/6/GAR 103,213 
Untersuchung der Partikelbildung beim Abbrand von po- 


Waisted 
tion during the of polycrystalline graphite). 


POLYMERS 

TIB/A90-81892/GAR 104,109 
POLYCYCLIC AROMATIC 

wasserstoffe auf ay — der Wirbelschichtver- 

pone ne behaviour of ar- 

omatic on fly ashes from 

combustion of coal). 

TIB/B90-82038/GAR 103,860 
POLYESTER RESINS 


Vibrationsschweissen von Polymerwerkstoffen. Prozess, 

Struktur, Eigenschaften. (Vibration welding of on 

materials. Process, microstructure, properties). 

TIB/B90-82037/GAR 104,052 
POLYETHERS 

Inception and Structure of Prebreakdown Streamers in 

Perfluorinated 


PB91-112193 104,195 


103,215 

POLYGONS 

Diagrammes de Voronoi Resultats 

(Generalized Voronoi Diagrams: Initial Results). 

N90-27429/1/GAR 104,249 
POLYIMIDE RESINS 

N90-26129/8/GAI 103,230 

Autoclavable Addition Polyimides for 371 C Composite 

N90-27874/8/GAR 104,144 
POLYIMIDES 

Condensation a 

renee 103,230 

racture Toughness of Polyimide Films. 
NOO-261 30/6/GAR 104,126 


Characterization of a Thermally Imidized Soluble Polyi- 

N90-26131/4/GAR 103,231 
POLYMER BLENDS 

Modelling of the Processing of Incompatible Polymer 

N90-26152/0/GAR 103,232 


Etude Experimentale et Modelisation de la Deformation a 
rmartad Shady and Modolnny “of PMMA Hot Straining 
Under Tensile and Shear Stress). 

PB91-111468/GAR 104,223 


Shear Induced Phase Behavior of Polymer Blends by 
Scattering. 


PEOT-118400 


103,235 
POLYMER CHEMISTRY 
Pea a of Polysilsesquioxane Composites. 
N90-27872/2/GAR 104,143 
POLYMER MATRIX COMPOSITES 
Characterization of the age = J22 and 


K and Epony Mair, 
ces Using the Noniinear Viscoelastic Response’ of the 
Neat Resins. sits 


for Innovation: Polymer Composites. 
91-107078 104,150 


Honeys age ee oe 6 ee 
iques Composites Carbone-Resine 

eee ee en ee 
Carbon-Resin 
PB91-111229/GAR 


POLYMER PHYSICS 
Modelling of the Processing of Incompatible Polymer 


104,152 


N90-26152/0/GAR 103,232 
Struktur und Dynamische Eigenschaften von Kombinier- 
(Structure and Dynamic Properties of Combined Polymer. 
ic Main-Chain/Side-Chain Liquid Crystals). 
N90-27921/7/GAR 103,233 
POLYMERIC FILMS 
i of a Thermally Imidized Soluble Polyi- 
mide 
N90-26131/4/GAR 103,231 
POLYMERIZATION 
N90-26129/8/ 103,230 


Characterization of a Thermally Imidized Soluble Polyi- 
mide Film. 
N90-26131/4/GAR 


103,231 
POLYMERS 
Monomolecular and thin polymer films: Fabrication, char- 
acterization, and models of wetting. 
DE90016415/' 103,202 


Characterization of mono- and muiti-molecular assem- 

blies at glassy carbon and noble metals by ex situ and in 
i spectroscopy. 

DE90016417/GAR 103,204 
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of polymers. ‘oreign trip report, July 18, 1990-August 16, 


DE90016727/GAR 103,226 

as omens. Foreign trip report, August 4, 

DE9001 mIGaR 103,227 

Modified Ubbelohde Viscometer with Improved Dilution 

Characteristics. 

N90-25326/1/GAR 103,229 

Methacrylate Oligomers with Pendant Isocyanate Groups 

as Tissue Adhesives. 

PB91-111971 103,102 

Gemeatatee of Branching Architecture Through ‘Uni- 

versal’ Ratios of Polymer Solution Properties. 

PB91- 112128 103,234 
POLYMERS AND POLYMERIZATION 

Evaluation of and filtration performance of Bra- 

MIC-90-01319/GA\ 103,183 
POLYMETHYL 2 agent 

ition de la Deformation a 

Ghaud du PMMA en Tracton et en haan been — 

Under Tensile and Shear Stress). 

PB91-111468/GAR 104,223 
POLYNOMIALS — 

Search of Primitive Polynomials over Finite Fields. 

N90-26607/3/GAR 104, on 

Calcul de Parameterisation de Courbes 

the oo Parameterization: 

N90-26608/1/GAR 104,241 

Efficient Implementation of Minimal Polynomial and Re- 

duced Rank —_— Methods. 

pani 6/4/' 104,247 

fficient Algorithms for a Class of Partitioning Problems. 

NOU SSS7IO/GAR 103,430 
POLYVINYL CHLORIDE 

Monit the Fate of Chlorine from MSW Sampling 

through > 2. Combustion Studies. 

PB91-107383 103,275 

R ing Combustion Product Toxicity Test Results. 
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POLYVINYLIDENE FLUORIDE 


E Experimentale et Modelisation de la Deformation a 
ee een Cisaillement 
Modeling of PMMA Hot Straining 


Study and 
Inder Tensile and Shear Stress). 
Poor 111468/GAR 104,223 
come PRINCIPLE 
of na Avoidance and Optimal 
Convel on 
N90-25552/2/GAR 104,077 
POPLARS 
ae & Indikatoren und bang cer awed 
(Physiologiea) ‘neice iors and mechanisms 
in 
pans exposed tec ity. Final report). 
90517322/GAR 103,823 
POROSITY 
Time-averaged Porosity distribution in 
idized bed with an immersed 
DE90016663/GAR 103,256 
Characterization of Porous Media: Pore Level. 
N90-25303/0/GAR 104,508 
Characterization of Porous Media: Field Level. 
NEDSSSONE/GAR 104,509 
Characterization of Fluids in Porous Media. 
N90-25908/5/GAR 105,017 
Network Modeling of Fluid Flow in Porous Media. 
N90-25306/3/GAR 105,018 
POROUS MATERIALS 
Experimental simulation of transient three-phase flow in 
Bes0016331 /GAR 103,938 
Analysis of contaminant movement at different experi- 
mental scales. 
DE90016486/GAR 103,969 
Review of near-field mass transfer in geologic disposal 
Bvoote '90016618/GAR 103,887 
at @ proposed re- 
cae for low and "lw ae ftermediats level nuclear nuclear wastes at 
Oberbauenstock, Switzerland 
DE90016625/GAR 104,823 
aap oe solutions for transient fluid flow through deforma- 
DE90016643/GAR 104,482 
Discrete : Percolation \ 
N90-25297/4/GAR satis 104,505 
Instabilities: Miscible and immiscible Flows. 
N90-25298/2/GAR 104,506 
Description Fractal 
NSO 2SC00/O/GAR nn ne Fractal Concepts, 1 O15 


Reaction and Transport in Porous Media. 
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and Contaminant Transport in 
Ground Water 
N90-25301/4/GAR 104,507 
Characterization of Porous Media: Pore Level. 
N90-25303/0/GAR 104,508 
Characterization of Porous Media: Field Level. 
N90-25304/8/GAR 104,509 
Characterization of Fluids in Porous Media. 
N90-25305/5/GAR 105,017 
Network of Fluid Flow in Porous Media. 
N90-25306/3/GAR 105,018 
Flow of Non Newtonian Fluids in Porous Media. 
N90-25307/1/GAR 104,636 
Fingering in 2-D Porous Media: Experiments, Network 
Simulators and Models. 
N90-25308/9/GAR 105,019 
Particle Tracking Methods and Fractal Statistics in 
Groundwater Modeling. 
N90-25309/7/GAR 104,510 
ing in Porous Media: A Discussion of the 
Small L Scale Cut-off. 
N90-25311/3/GAR 105,021 
PORTABLE EQUIPMENT 
=r. of the fork and PYTHON spent-fuel detec- 
DE90015705/GAR 104,784 
ee ee bones Portbie Device to 
Monitor Dissolved onan, Water T 
ture and ly Active — in pper 
Mississippi River Backwaters. 
PB91-106070/GA\ 104,513 
POSITION (LOCATION) 
Evaluation of a Conformal Velocity Vector Dis- 
lay for Use at High oer -Attack in Fighter Aircraft. 
90-25081 /3/GA 102,481 
Video Camera System for Locating Bullet Holes in Tar- 
Sa at a Ballistics Tunnel. 
90-26296/5/GAR 104,994 
Position Control of Redundant Manipulators Using an 
Adaptive Error-Based Control Scheme. 
N90-26578/6/GAR 103,442 
Applications of ISES for Instrument Science. 
N90-27161/0/GAR 104,736 
ee into Position Accuracy of Typhoon Center 
on GMS Imagery. 
NOO-27217/0/GAR 102,888 
POSITION SENSING 
Assembly via Disassembly: A Case in Machine Perceptu- 
N90-26497/9/GAR 104,035 
Hover Position Sensing System. 
N90-27448/1/GAR 102,487 
POSITION SENSITIVE DETECTORS 


Phononennachweis nach yo von Kernstrahlung. 
Ein neues Detektorkonzept. (Phonon detection after ab- 








sorption of nuclear radiation. i new detector concept). 
TIB/A90-81866/GAR 108: 377 
POSITIONING 

Beam Rider for an Artcatated Robot Manipulator (ARM) 

Accurate Positioning of Long if janipulators. 

N90-26581/0/GAR syle 104,083 
POSITIONING DEVICES (MACHINERY) 

Digitale Strahilagenregelung des Darmstadter Supralei- 

tenden 130 Mev Beschleunigers a a Position 

Regulation of the Superconducting Accelerator at Darm- 

N90-28406/8/GAR 105,366 

Aspartect’ Lem mp 
pe SPECT and BNCT renee aguas depen March 
r cl 
1990-February 28 , 1991. 

bee001 7335/GAR 104,281 

Tests of the weak equivalence pri f tip 

and positrons from i frequency com- 

E90016444/GAR 105,272 
POSTFLIGHT ANALYSIS - 

Automated Calibration cnortons for Flight Research In- 

strumentation: Req posed Design Ap- 

Free aan 102,486 

Set 360H005 (STS-28) Seals, Volume 4. 
28051/2/GAR 103,344 

POTABLE WATER 
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Pept 1ba2e6/GAR 103,950 


poragans OXIDES 
gasification of carbon: Catalyst properties. Report- 
ig pore oe March 13. 1990-June 14, 1990. 
5143/GAR 103,598 
POTASSIUM PERCHLORATES 
Analysis of pyrotechnic devices by laser-illuminated high 
DE90015741/GAR 104,987 


POTENTIAL ENERGY 
Laborat Experiments on Stability and Entrainment of 
Oceanic Stratocumulus. Part 1: instability Experiment. 


N90-28263/3/GAR 103,005 
POTENTIAL FLOW 

Sideslip-Induced Static Pressure Errors in Flight-Test 

Measurements. 

N90-27702/1/GAR 102,318 

Analysis of Flow Models: From Navier-Stokes to Potential 

Flow Equations. 

N90-28002/5/GAR 102,335 

Etude imentale de la Couche Limite Instationnaire 


sur Une Plaque Plane Oscillante. Optimisation et Valida- 
- d’UN Code de Calcul de Couplage Ecoulement Po- 

tiel/Couche Limite Autour d’Une Plaque ee et d’UN 
Profil Oscillant, Rapport de Synth | arenes Study of 
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Plate. en ake and Validation "of “Caloulation for 
the Analysis of the Potential Flow/Boundary Layer Cou- 
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lating ). 

N90-28013/2/GAR 102,346 
POTENTIOMETRIC ANALYSIS 

Development of a Novel Potentiometric Immunosensor. 

PB91-108894/GAR 104,274 
POTENTIOMETRY 


Automatisierte Wasseranalyse zur Bestimmung Ls yr Calci- 
um, Magnesium, Sulfat, Carbonat, Phosphat und Ammo- 
nium mit Hilfe potentiometrischer Titrationstechniken. 
(Automated water analysis for the determination of calci- 
um, poss tag pene sulfate, carbonate, phosphate and am- 

ia by potentiometric titration techniques). 
TIB/B96-81894/GAR 103,176 

POVERTY GROUPS 
Innovative hy oe to Health Care for the Homeless/ 
Very Poor: A Nurse Managed Clinic. 

PB91- 1O4S70/GAR 103,999 

POWDER METALLURGY 
Surface Condition Effect on the Fatigue Behavior of Alu- 
minum Lithium Alloys. 

N90-25209/9/GAR 104,207 
Infl ff Mi on the Tensile Behavior of an 
Aluminum Metal Matrix site. 
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Metal — a and Powder Processing for 
AERO-Engine Application 
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Eisenbasiswerkzeugstoffe mit gradierter Struktur. (Fe- 
base tool materials with graded structures). 
TIB/A90-81844/GAR — 183 
Chemische Beh dlung Oberflaech 


von i auf 
ig) gsp (Chemical treatment of alu- 
minium alloy powder surfaces). 
TIB/B90-81839/GAR 104,221 
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Nature and Origin of Interstellar Diamond from the Al- 
lende CV3 Meteorite. (Abstract Only). 
N90-27581/9/GAR 102,780 
POWDERED ALUMINUM 
Chemische Behandlung von Oberflaechenschichten auf 
(Chemical treatment of alu- 














m allo’ y powder surfaces). 
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Peg em pm of shock-induced exothermic reactions 

in selected porous mixtures. 
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POWER BEAMING 

Figure of Merit Studies of Beam Power Concepts for Ad- 

vanced Space Exploration. 

N90-26234/6/GAR 103,568 
POWER CONVERTERS 


Electrical Characterization of a Mapham Inverter Using 
Pulse Testing Techniques. 
N90-27784/9/GAR 105,690 


POWER DEMAND 


Bright future for electric-utility DSM programs. 

DE90015798/GAR 103,551 
ae energy storage for power generation applica- 
#90016599/GAR 103,577 


Electricity consumption and structural change in manu- 
facturing industry in developing countries. 
DE90016635/GAR 103,580 
Scenari di domanda al 2000 e valutazione economico-fin- 
anziaria degli investimenti nel settore elettrico. (Electric 
ind to the year 2000: Utility investment plan- 


iques). 
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‘eparation). 
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POWER DISTRIBUTION 
Setsubi zumen nyuryoku no tame no zumen ninshiki gi- 
jutsu no genjo chosa. (Survey of the current pattern rec- 
i lor computerizing the electric 


facilities(prime SAR . 
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POWER GENERATION 
Techi choice in a least-cost expansion analysis 
Effects “4 gas price, planning period, and 
system characteristics, 
DE90014845/GAR 103,547 
Solceller foer energiproduktion. (Solar cells for energy 
DE90518767/GAR 103,797 
Erarbeit Vol der Rechts- 
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rating the of 
i as per section 52) Fe Federal ‘Anti Pollution Law. Vol. 
TIB/A90-82027/GAR 103,854 
POWER PLANTS 
tal ext pe Fad an May sacle utility ea ind lation. 
in ning a regu 
DE90016630/GAR 103,816 


Theoretische — experimentelle Lapse des 
Einflusses der Feststoffkonzentration und der Partikel- 
groessenvertelung auf das Trennverhalten von Hydrozyk- 


the separa’ 1 
TIB/B90-81856/GAR 103,561 


Dynamic characteristics of power plant components, re- 

quirements for JAVA and methods for complying with 

these requirements. Abstract and summary. 

TIB/B90-81939/GAR 103,564 
POWER SPECTRA 

Spatial Scales of Cirrus Cloud Properties. 

N90-28275/7/GAR 103,016 
POWER TRANSMISSION 

Setsubi zumen nyuryoku no tame no zumen ninshiki gi- 

jutsu no genjo chosa. (Survey of the current pattern rec- 

= techniques for computerizing the electric 

acilities(prime) ). 

Ge00s 1/068 oA 103,566 
POWER TRANSMISSION LINES 

PFN and transmission line simulation method for energy 


discharge systems. 

DE90015685/GAR 105,242 
PRASEDODYNIUM CERIUM CUPRATES 

Thermal and Electric Properties of 

Nd(1 Snap 5)Cu0(4-y) and Pr(1.85)Ce(0.15)Cu0(4-y). 


(Abstract Only). 
N90-27816/9/GAR 105,158 
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Radioactive decay and nuclear structure studies. 
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erformance of 1/3-Scale Model Precast Concrete 

Bear-Column Connections Subjected to Cyclic Inelastic 

PB91-107623/GAR 103,127 
PRECIPITATION 

Automated a oxalate precipitation of Pu(ill). 

DE90015059/GA 103,194 
PRECIPITATION (METEOROLOGY) 


Some Results from the ar snes Chemistry Measure- 
ment Program in Swede’ 


en» 26410/2/GAR 102,932 
Atmospheric Chemistry of Mercury. 
Ng0-26420/ 1/GAR 102,939 
PRECISION 


Precision and Accuracy of Mass Flow Measurement in 

the NIST-Boulder Nitrogen Flow Facility. 

PB91-112417 103,175 
PREDICTION ANALYSIS TECHNIQUES 

Remote Sensing for Better Understanding of the System 


Earth. 
N90-25399/8/GAR 104,725 


Modelii ane Optimization of a po agg Fuel Cell 
System the Aspen Process Simulator. 
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Cappaaene Corrosion Forecasting Model for C-5 Air- 

craft. 

N90-26815/2/GAR 102,427 

Dynamic Load-Sharing Using Predicted Process Re- 

source Requirements. 

N90-28433/2/GAR 103,433 
PREDICTIONS 

Elevated Temperature Crack Growth. 

N90-26355/9/GAR 103,305 

Expert System Based Software Sizing Tool, Phase 2. 

teeta 103,400 

Devel U Aetod A 

Analysis for ed, Guet Wenpones Provictions, 

N90-27655/1/GAR 102,311 
PREFABRICATED BUILDINGS 

Cost data collection for manufactured homes in RCDP 

Volume 1. 

DE90016007/GAR 103,754 


PREFERRED PROVIDER ORGANIZATIONS 
Blue Cross and Blue Shield of Arizona Medicare Physi- 
cian PPO Demonstration Status Report. 
PB91- 106906/GAR 103,990 
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PRELAUNCH TESTS 

First Vulcain Engine Test Results. 

N90-25093/7/GAR 103,327 
PREMIXING 

Turbulent Combustion Modeling for Turbo-Jet Combus- 

tion Chambers. 

N90-25093/8/GAR 103,295 
PREPOLYMERS 

Autoclavable Addition Polyimides for 371 C Composite 

N90-27874/8/GAR 104,144 
PREPROCESSING 

Efficient Algorithms for a Class of Partitioning Problems. 

N90-28357/3/GAR 103,430 
PRESSING (FORMING) 

Chemische Behandlung von Oberflaechenschichten auf 

proc Ns aces amr (Chemical treatment of alu- 

inium alloy powder surfaces). 
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PRESSURE DEPENDENCE 

Pressure Depend of Th i Power of High 

Tc 123 Compound. 
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Ventilation in the it). 

N90-28335/9/GAR 102,472 
PRESSURE DISTRIBUTION 

Aerodynamic Loads and Blade Vortex Interaction Noise 

Prediction. 

N90-25942/5/GAR 102,283 

Application of Laminar Flow Control to Supersonic Trans- 

port Configurations. 

N90-25944/1/GAR 102,285 


Sky Shark: An RPV to Investigate the Pressure 
Distribution on a Lifting = 


N90-26824/4/GAR 102,436 
Toward the Optimization of a Non-Diffusing, Two-Dimen- 
N90-27068/7/GAR 102,306 


Dynamics and Control of Fluctuating nhc Loads in 
the Reattachment Region of a Supersonic Free Shear 


Layer. 

N90-27652/8/GAR 102,309 
PRESSURE GRADIENTS 

Mobile leak-rate buggy. 

DE90015783/GAR 104,785 


PRESSURE MEASUREMENT 
Measuring the dynamic compression and release behav- 
a of the Paintbrush and Tunnel Bed (NTS) Tuffs over 


1--13 GPa. 
DE900 4864/GAR 104,475 
_ Testing of a Natural Laminar Flow Airfoil Using 
iders. 
N90-25936/7/GAR 102,278 


imental Characterization of the Effects of Pneumat- 
ic Tubing on Unsteady Pressure Measurements. 
N90-27703/9/GAR 102,510 
eg oe meat 
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Creulation Models a Observations. 
N90-27228/7/GAR 102,870 


Dynamics and Control of Fluctuating Pressure Loads in 
the Reattachment Region of a Free Shear 


Layer. 

N90-27652/8/GAR 102,309 

Low-Frequency Cloud-Radiation Interactions. 

N90-28289/8/GAR 103,030 
PRESSURE VESSELS 


Use of automated ball indentation testing to measure 
flow properties and estimate fracture toughness in metal- 





lic materials. 
0DE90015797/GAR 104,014 
bs anne in ENDF/B-VI iron and es impacts 
vessel sur v 
DE90016528/GAR 105,285 
Analysis of instrumented Charpy data in the PR-EDB. 
DE90016856/GAR 104,903 
Power Reactor Embrittlement Data Base. 
DE90017016/GAR 104,905 


Improvements in ENDF/B-VI evaluation for iron and its 
possible impacts on 

pe - Foreign trip report, August 24, "1990-September 1, 
1990. 





DE90017560/GAR 104,859 

pay ae ee of the laea Correlation Monitor Material 
lor Surveillance Programs. 

No0-25258/6/GAR 104,788 


Recommendations for the Shallow-Crack Fracture Tough- 
ness Testing Task within the HSST Program. 
NUREG/CR-5554/GAR 104,907 
PRESSURIZED CABINS 
Long Cycle Pressurized Logistics Module: An Italian Con- 
SGnatee tp, he Soagp see Fvnatom Lean Seas 


N90-26058/ 9/GAR 105,635 


PROBLEM SOLVING 


Water- Purification Unit, and consideration of Reverse 
i ter disinfection 7 
quality analysis . 
90015410/GAR 103,236 
PRICES 
pe go hinshitsu to kakaku ni taisuru juyoka no sen- 


computer(center conuser chery backup 
dengen i i sentaku no suryo bunseki. (Customer(prime) 
choice between quality and price of eleciric service. Be- 








havioral analysis for large-scale users to 
choose back-up power system). 
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wi i zwischen wachsendem Diesel-Pkw- 
Bestand und i . (Price relation of 
petrol and diesel fuel. between a 
ra number of diese! vehicles and fuel prices). 
90517373/GAR 103,662 
PRIMARY BATTERIES 
NASA Aerospace Flight Battery Systems rege. 
N90-26397/1/GAR 05,640 
PRINTING 
— to Pollution Pi ion: The C jal Printing 
PB91-110023/GAR 108,000 
PROBABILISTIC ESTIMATION 
> me of Rene vyhemey sare behavior of off- 
DEDOSTSA4S/GAR 104,960 


PROBABILITY DENSITY FUNCTIONS 
ee 2 Seetes Senegdinten Guten Be: 


bulent ed Jet Flames. 

N90-26908/5/GAR 103,269 
PROBABILITY THEORY 

ee Reliability of Cyclic Commu- 

Noo.26214/6/GAR 103,358 

Design of ume Components with the NASA/Cares 

Noo 26950/' GAR 104,118 

Closed-Form Solution of Decomposable Stochastic 

Models. 

N90-26619/8/GAR 103,388 

Linear-Eddy Model of Turbulent Shear Layer Mixing. (Ab- 

stract Only). 

N90-26904/4/GAR 102,303 

Dynamic Test Input Generation for Multiple-Fault Isola- 

tion. 

N90-27280/8/GAR 103,418 


Ceramics Analysis and Reliability Evaluation of Structures 

(CARES). Users and Programmers M 

N90-28099/1/GAR 104,119 
PROBES (ELECTROMAGNETIC) 

Reference Standard Block for Use in Nondestructive Test 

Probe Calibration and Method of Manufacture Thereof. 


PATENT-4 963 826 104,069 
PROBLEM SOLVING 
Coes Wee, Mere eneee Seeman Oy 
N00-25536/5/GAR 104,749 
eV 
No6-24064/9/GAR 105,706 
Pilot Interaction with Automated Airborne Decision 
N90-26492/0/GAR 103,107 
Unification et Desunification. Theorie et Applications (Uni- 
fication and Disunification: Theory and tions). 
N90-26610/7/GAR 104,243 
Efficient bp ere of Minimal Polynomial and Re- 
duced Rank Extrapolation Methods. 
N90-26616/4/GAR 104,247 


KIPSE1: A Knowledge-Based Interactive Problem Solving 
oo for Data Estimation and Pattern Classifica- 








NQO-27287/3/GAR 103,420 
E Cc i Network to Re- 
Sole, Artif intoligence Issues within NASA’s Space 
Station Freedom Ri h Centers C it) 
N90-27291/5/GAR 105,548 
Case-Based Reasoning in Design: An Apologia. 
N90-27308/7/GAR 104,038 
Derivation of Sorting Programs. 

N90-27319/4/GAR 103,423 
DEB: A Diagnostic Experience Browser Using Similarity 
Networks. 

N90-27329/3/GAR 104,024 
Context tion Truth Maintenance System. 
N90-27380/6/GAR 104,026 
Computation of Efficient Solutions of Discretely Distribut- 
ed Stochastic Optimization Problems. 

N90-27436/6/GAR 104,256 
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System Techi . 

N90-27632/0/GA\ 104,095 
PROCEDURES 

Experience in Developing an Improved Altitude Test Ca- 

N90-27719/5/GAR 102,462 

E in Developing an Imp d Ground-Level 

Test Capability. 

N90-27720/3/GAR 102,463 

General Test Plan. (Revised). 

N90-27721/1/GAR 102,464 
PROCESS 


CONTROL 
Controller Choice for Robust Sliding Mode Performance. 
N90-26337/7/GAR 104,058 


Making Real-Time Reactive Systems Reliable. 
N90-28344/3/GAR 104,059 


Application of intelligent Process Control to Space Based 
lems. 


Systems. 
N90-27282/4/GAR 105,443 


PROCESS CONTROL (INDUSTRY) 
Tolerating Failures of Continuous-Valued Sensors. 
N90-; 5/5/GAR 


PROCUREMENT 
Department of Energy annual procurement and financial 
i 1989. 


assistance report, 
DE90016008/GAR 


104,060 


102,251 

PRODUCT DEVELOPMENT 

Lessons Learned from the T-46A Durability and Damage 

Tolerance on 

N90-26812/9/GAR 102,424 

Cost Effective Technology. 

N90-27002/6/GAR 103,309 
PRODUCTION 

Monthly energy review, May 1990. 

DE90015988/GAR 103,572 

International petroleum statistics report, July 1990. 

DE90016010/GAR 103,627 

Quarterly coal report, January-March 1990. 

DE90016799/GAR 103,645 


Factory-Produced Herbal Medicine: The Indian Experi- 
ence. 
PB91-111187/GAR 


104,293 
PRODUCTION REACTORS 
Hanford Site New Production Reactor (NPR) economic 
raphic baseline forecasts. 
DE90016195/GAR 104,850 


PROGRAM MANAGEMENT 
Thirteenth report to Congress: Comprehensive program 
and plan for federal energy education, extension, and in- 
formation ar. Annual revisions. Section 508(c), Na- 
tional Ener: lension Service Act, Pub. L. 95-39, 42 
U.S.C. 700 ae nd Section 404(2), Energy Security Act, 
Pub. 294, 42 U.S.C. 7373. 


DE90014838/GAR 103,750 

Multiple restoration projects management: Operable unit 

case study. 

DE90016227/GAR 103,883 
PROGRAM VERIFICATION (COMPUTERS) 

Making Real-Time Reactive Systems Reliable. 

N90-. /3/GAR 104,059 


Verification-Correction de Programme pour la Prise en 
le des Incertitudes en Pri immation Automati 


des Robots (Verification-Correction of a Program for In- 
cluding 


; Uncertainties in the Robot Automatic Program- 
ming). 
N90-26588/5/GAR 104,086 


Automated Unit-Level Testing with Heuristic Rules. 
N90-27335/0/GAR 103,425 


Konzeption Eines a Computergestuetzen Sys- 
tems fuer Entwurf, implementierung und Test von Soft- 
ware (Conceptual Design of an Integrated System for 
Software Systems Design Implementation and Testing). 
N90-27381/4/GAR 103,427 
Maege ower ) INSTRUCTION 
gsverfahren und L 
and ing behaviour) 
and learing bony 
PROGRAMMING LANGUAGES 
Proceedings of the REXX symposium for developers and 
users. 
DE90016696/GAR 103,398 
omen on Description of a Command and Control Lan- 
utor. 
Rio0-25567/0/GAR 103,092 
—— of FP2: Term Algebras for Specification of Par- 
ines. 
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Establishing a Intensive Network to Re- 
solve Artificial ‘mteligence. — waren NASA's Space 


Station Freedom Ri 
N90-27291/5/GAR 





(Training methods 
102,524 








105,548 
NASA's Educational Programs. 
N90-28447/2/GAR 105,698 
PROJECT MANAGEMENT 


Telecommunications and Data Acquisition Report. 
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N90-26217/1/GAR 103,360 

Making It Happen: Project Management. 

N90-26695/8/GAR 102,242 
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N90-28434/0/GAR 105,606 
; Improvements Needed in Selecting 

Future Projects for Private Financing. 
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DE90015819/GAR 103,881 


Diffusion coefficients oot Sa conductivity in unsatu- 
rated Hanford soils and iments. 
DE90015973/GAR 103,936 
tion of nitrogen-containing aromatic com- 
subsurface sediments. 
90017189/GAR 104,262 
in der Ems, 


der Elbe. (Settling velocity 
of mud flocs in the river Ems, »- R7 
in the river Elbe). 
103,966 





with measurements 
TIB/B90-81914/GAR 
a eo von A. : vanes 
Bunthaus, August 1 ‘Settling velocity sus- 
Bonded sold matter in the river Elbe at cone Ra and 
us, oul 1989). 
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TIB/B90-81915/GAR 


SEISMIC DETECTION 
fae tne rene oe Measurement- and Control-Based 
eel aaiaaamamtea! nat el 


PBOTt 10049/GAR 104,657 


104,518 





SEISMIC EFFECTS 
Improved method for the LMR core seismic analysis and 
comparison with the usual design 
DE90514517/GAR 104,864 
N ical | analysis of shock effects on 
the seismic of LMR core elements. 
DE90514518/ AR 104,865 
SEISMIC P WAVES 
Acoustic and elastic diffraction tomography and its appli- 
cation to fracture detection. ce 
DE90011305/GAR 104,529 
SEISMIC PROSPECTING 


Demonstration of high-resolution inverse VSP for reser- 


voir =o applications. Quarterly report for 

De96016736/GAR 104,538 

Pilot seismo-stratigraphic study on the West Greenland 

continental shelf. 

DE90518683/GAR 104,544 
SEISMIC S WAVES 


Acoustic and elastic diffraction tomography and its appli- 
cation to fracture detection. 


DE90011305/GAR 104,529 
SEISMIC SURVEYS 

Pilot ees study on the West Greenland 

continental shel 

O08 18688/GAR 104,544 
SEISMIC WAVES 


Deterministic Model for Seismic Damage Evaluation of 
Reinforced Concrete Structures. 
PB91-108803/GAR 103,128 


Site-Specific Be Spectra for Memphis Sheahan 


Pumping Stat 

PB91-1 T/GAR 103,129 
SEISMICITY 

Georgia/Alabama R Seismographic Network. 

Annual Report July 1987-June 1988. 

NUREG/CR-5258-V3/GAR 104,487 
SELECTION 

= Selection and Design: An Expert System Ap- 

roach. 

Ni90-26544/ 8/GAR 102,416 


Space Projects: Improvements Needed in Selecting 
Future Projects for Private Financing. 
N90-28439/9/GAR 105,465 


SELECTIVE DISSEMINATION OF INFORMATION 





ey pe Transfer: US and Foreign Participation in R 
and D at Federal Laboratories. 
N90- 28706/4/GAR 102,258 
SELENIUM 82 
Experimental beta beta-decay: A review of recent 
BE80016 
E90016329/GAR 105,267 
SELENIUM arenes etree 
Flourine-induced Chemiluminescence Detection of Bio- 
pay Methyiated Tellurium, n, Selenium, posit Sulfur Com- 
inds and fh vic Formaide- 
Derivatization Reagent. 
PB91-108373/GAR 103,170 


SELF ADAPTIVE CONTROL SYSTEMS 
Control System Architecture for Multiple Autonomous Un- 
dersea Vehicles (MAUV). 





PB91-111930 104,947 
SEMICONDUCTING FILMS 

In-Situ Integrated Processing and Characterization of 

Thin Films of High Mies mp bos sig wenn Dielec- 

trics and luctors by D. (Abstract om 

N9O- 27851/6/GAR 103,514 
SEMICONDUCTOR DIODES 

Lumineszenz Aus Elektroformierten Metall-isolator-Metall 

(L m Electroformed Metal-iso- 

lator-Metal-Structures). 

N90-28425/8/GAR 103,505 
SEMICONDUCTOR DOPI 


ING 
Factors That Affect Reproducibility in SIMS Analysis of 
Semiconductors. 


PB91-112045 105,208 
SEMICONDUCTOR MATERIALS 

Excitons in ing superlattices, quantum wells, 

ond tomary-eioye. Progress report, Septenber 16, 1988- 

Deeoot7287/GAR- 105,125 
SEMICONDUCTORS 

High-Precision Optical R for the Study of 

i Materials and Structures. 

PB91-111963 103,528 
SENSORIMOTOR PERFORMANCE 

Experiment K-6-18. yh of a and Gaba (Ben- 

ry nee frm y wpe the Sensory-Motor Cortex, 

N9O-26471/4/GAR ; 104,387 
SENSORY FEEDBACK 


Human Factors of Workstation Telepresence. 


N90-25528/2/GAR 104,073 
SENSORY PERCEPTION 

Perception Multisensorielle de la Structure ) Goomations 

d’Une Scene (Multi-Sensory Perception of 

tructure of a 

N90-26587/7/GAR 104,085 
SEPARATED FLOW 

Identification of Aerodynamic Models for Maneuvering 

N90-25943/3/GAR 102,284 


Report of the Fluid Dynamics Panel Working Group 10 
on Callan of 3D Sona Turbulent Fore | in Bound- 


it. 
N30-26280/9. 9/GAR 


102,293 
Dynamics and Control of Fluctuating Pressure Loads in 
|e Reattachment Region of a Supersonic Free Shear 

yer. 
N90-27652/8/GAR 102,309 
Numerical study of the se of the laminar unsteady 
separated flow about a lar cylinder to changes of 
boundary conditions. 
TIB/B90-81823/GAR 102,362 
SEPARATION EQUIPMENT 


Er, 7 zur Abscheidung kleiner Vom greedy nach der Ex- 
stotte. ote, (Result on the separation of ‘micro-drope after the 





xtraction process in reprocessing plants for nuclear 
power So51001/GAR 104,902 
SEPARATION PROCESSES 
Actinide separations conference. 

pe /GAR 104,776 
synthesis of reactive separation systems. 

Progoes Yoo 1988-June 30, 1990. 
16731/GAR 103,181 


Lu’ ro pilota he pare gee e risultati delle 
imentali del ito chimico di un rifiuto li- 

pet imulato. ‘SERSE. pilot pl plant: and re- 

= of experimental tests on the chemical treatment "Of 


mulated liquid 
DE9051 4472/GAR 103,182 


ey zur Abscheidung kleiner Tropfen nach der Ex- 
in Wied fuer Kernbrenn- 
stoffe. Sais saan on the separation of ‘micro-drops after the 

in reprocessing plants for nuclear 


power Ban Wa 





104,902 
SEQUENCING 
MTP: An Atomic Multicast Transport Protocol. 
N90-26254/4/GAR 103,363 


SERIES EXPANSION 
Calcul de Parameterisation de Courbes yo me Les 
Devel tts Dehamburger-Noether ( lation of 
the Algebraic _Curves Parameterization: Hamburger- 


Noether Expansions). 
N90-26608/1/GAR 104,241 
SERIES (MATHEMATICS) 
Non Consistency of the Least Squares Estimator for a 
4 ‘> Threshold Autoregr: 
/0/GAR 104,238 
service LIFE 


it analysis system life cycle cost analysis. 
DOO! 131/GAR 104,434 


Characterization of Impact Damage in Composites. 


N90-26811/1/GAR 102,423 

AGARD/SMP_ Review yo Tolerance for Engine 

coat res. 3: Component x and Life Manage- 

ment. 

N90-27704/7/GAR 102,448 

AGARD Damage Tolerance Concepts thn Struc- 

tures Workshop 3, Component Behaviour Life Man- 

agement. 

N90-27705/4/GAR 102,449 

Calcu de Duree de Vie des Composants de Turboma- 

—— of Service Life of Turbomachine Com- 

ponents). 

ae 102,450 

of Component Testing. 

NOO.7707/ 0/GAR 102,451 

Role of Inflight Py eh ey Monitoring on Life Cycle 

NOO-27708/8/GAR 104,445 

Life yoy Planning. 

N90-27709/6/GAR ™ 102,452 

Evaluation of ie Components on the Bell 206L 

and Siki S-76 $ 

N90-27787/2/GAR 102,468 

Verkuerzte Lebensdauerpruefung von elektrischen Rohr- 
. (Shortened service life test for electric tu- 

bular heaters) ers). 

TIB/A90-81873/GAR 103,711 

SERVICE MODULES 
re cane fe Se cap SS ER 
7i5/800-81826/GAR 105,468 
SERVOMECHANISMS 


Simulated Dynamic Response of a Servovaive Controlled 
Hydraulic Actuator. 





N90-26167/8/GAR 104,092 
Poise + 
ype 
ina 
tT penn sludge 
TIB/ASO-SISEN/GAR 103,933 
SEWAGE TREATMENT 
spildevandsrensning. Demonstrationsaniaeg 
Folkecenteret. (Solar-driven treatment of sewage. 
a at ‘Folkecentret’). 
DE90518679/: 103,796 


Proceedings of the U.S. EPA Municipal Wastewater 
Treatment Maye | Forum-1990. Held in Orlando, 
20-22, 1990. 


Florida on March 
PB91-104265/GAR 103,947 








Proceedings: United States/J: — Conference on 
Sewage Treatment wee ng (12th). Held in Cincinnati, 
Ohio on October 12-13, 
PB91-110031/GAR 103,961 
SEYFERT GALAXIES 
Very Low Luminosity hb 
N90-25851/8/GAR ” 102,693 
Complex X ray a of AGN. 
N90-25855/9/GAR 102,697 
Complex X Spectra and Thick Matter in Seyfert 1 
Galaxies. a 
N90-25860/9/GAR 102,702 
Hard X Ray Observations of Active Galaxies. 
N90-25874/0/GAR 102,716 
EUV Seem Shape of the Big-Bump in HS1700+ 6416 
and F9: A Genuine Difference Between Seyfert’s and 
N90-25878/1/GAR 102,720 
X Ray Time Variability of NGC 6814 Revisited. 
N90-25882/3/GAR 102,724 
X ray Spectral Variability in Seyfert 1 Galaxies. 
N90-25891 /4/GAR 102,733 
Ee Nee 2 Pe Repeeneg. Gniesten ton 
Accretion Disk in Seyfert ‘ 
N90-25892/2/GAR 102,734 
Effect of X ray Spectra of Seyfert Galaxies on the 
Cosmic X Hy | Background. 
N90-25896/3/GAR 102,738 
X ray Spectrum of MCG-6-30-15. 
N90-25898/9/GAR 102,740 
and Variability of Mrk 509 as Observed 
with EX T and Ginga. 
N90-25904/5/GAR 102,746 
Detection of Hard X ray Emission from a Type 2 Seyfert 
N90-25905/2/GAR 102,747 
X ray Sp | Index Variability in NGC 4151. 
N90-25911/0/GAR 102,753 
Einstein SSS+ MPC Observations of Seyfert Type Gal- 
axies. 
N90-25913/6/GAR 102,755 
SHAFTS meer ye meg 
Experimental | of the Hydrodynamic Forces 
on the Shroud of Pump Impeller. 
N90-271 08/1 TGR 104,094 
SHALE GAS 
Physicochemical Properties of Meth Storage and 
a in Devonian Shale. Annual Technical Report 
June 1 nant Ae 1990 (Data |). 
PB91-108985/G. 104,653 
Physicochemical Properties of Methane Soren and 
— in Devonian Annual Technical Report 
= (Data MN). 
PED. 108008 GAR 104,654 


Physicochemical Properties of Methane Sage and 
Loe Annual Technical Report 
June 1989-Ma) 


PB91-109017 GAR 104,655 
SHALLOW WATER 

Numerical Methods for Shallow Water Flow. 

N90-27992/8/GAR 105,037 
SHAPED CHARGES 

expanding igs and stetcing metal fe 

e 

NeaSIGAR 104,976 

Particulation of shaped charge jets. 

TIB/B90-82005/GAR 104,985 
SHEAR FLOW 

Turbulization of Shear Flows in Astrophysics. 

N90-25763/5/GAR 102,608 

Direct a Simulation of Compressible Free Shear 

Flows. (Abstract Only). 

NS0-26001/0/GAR 102,302 

Calculations of Chemically Reacting Shear Flows Above 

Solid Fuels. 

N90-27930/8/GAR 103, - 

Etude Experimentale de la Turbulence Homogene en 
pM et Deformation, Rapport de ber nse Finale & 
perimental Study of Homogeneous T urbulence under Ri 
tation and Deformation Modes) 
N90-28023/1/GAR 102,353 
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SHEAR LAYERS 
2 aan 
N90-26904/4/GAR 102,303 
Numerische Unt h Inkompressiblen Ebenen 
|e Zwischen Gael. Gasen n Unterechiedicher 
Plane Shear Layer Between Two ‘ue with Different 
Densities). 
N90-27084/4/GAR 102,307 


Ceeeiee ont Susial a6 Pischeating Process Loads in 
the Reattachment Region of a Supersonic Free Shear 


Layer. 
N90-27652/8/GAR 102,309 


SHEAR STRENGTH 
Etude du Comportement Mecanique des 
Solicitations 


Stress lems). 

N90-27879/7/GAR 104,148 
SHEAR STRESS 

Flow Resistance and Critical Shear Stress in Steep 

Channels. 

N90-25282/6/GAR 105,013 

Creep and Creep Rupture of Strongly Reinforced Metallic 

les. 

N90-28110/6/GAR 104,046 
SHEAR TESTS 

Peak and residual strength envelopes established by 

confined shear test method. 

MIC-90-01325/GAR 104,583 
SHEARING 

Postbuckling Response of Long Thick Isotropic Plates 

Loaded in ion Including Higher Order Trans- 

verse i ffects. 

N90-28100/7/GAR 105,221 
SHELLS (STRUCTURAL FORMS) 

eng ae Binders. 

N90-26150/4/GAR 104,116 

Nonlinear Elastic Spline Finite Strip Analysis for Thin- 

lalled Sections. 

PB91-111070/GAR 103,133 
SHIELDING 

Closed Form Solution to Hze Propagation. 

N90-26640/4/GAR 105,353 
SHIELDING MATERIALS 

Interpretation of the Euracos iron and sodium bench- 

marks. 

DE90514496/GAR 104,794 


ENEA contribution to the ENEA-CRP international com- 
parison of codes for radiation protection assessment of 





DE90514526/GAR , 104,795 
SHIP PROPULSION 

Development of a p di for predicting propelier-ice 

int forces. 

MIC-90-01749/GAR 104,942 
SHIP WAKES 

Browse File of NASA/JPL Quick-Look Radar Images 

from the Loch Linnhe 1989 Experiment. 

N90-26701/4/GAR 103,483 
SHIPBOARD HANDLING EQUIPMENT 

Twistlocks. 

PB91-110957/GAR 105,738 
SHIPBUILDING 

Health Hazard Evaluation Report HETA 87-348-2011, 

Electric Boat, Groton, Connecticut. 

PB91-108142/GAR 104,334 
SHIPPING CONTAINERS 

Directory of Certificates of Car & 

pnt mag Report of Ni ge dly 

NURES-OSSS-V1-REVE 3/GAR 104,796 

pe foee etert of N of NRC Approved ually As- 

ual gmuanieaa Radioactive Materials Packages 

(Revision 10). 

NUREG-0383-V3-REV10/GAR 104,798 

Twistloct 

PB91-110957/GAR 105,738 
SHIPS 


Experimentation with various methods of de-icing and 


Mic-0081 1743/GAR 104,940 


Advanced Methods for Ship Motion and Wave Load Pre- 








diction. 
PB91-104950/GAR 104,946 
SHOCK DISCONTINUITY 
Volistaendige adiabatische rehlon. (Complete adiabatic ueber- 
d liquid jets). 
evaporation of ghiy ” 105,047 
SHOCK LAYERS 


Couche Limite et Couche de Choc en Ecoulement Hyper- 
oa. (Boundary Layer and Shock Layer in Hypersonic 
N90-27664/3/GAR 102,317 


Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields. 


Si SEMICONDUCTOR DETECTORS 


N90-27973/8/GAR 105,621 
Shock. Bounds for a Si Perturbed E . 
N9O-28901/2/GAR searany- Wo42st 
Modell fuer die kompressibler 
pmrcnn ay em me for the = 
$ia/B00 s1841/Gan 102,366 
SHOCK WAVE INTERACTION 
— Calculation Procedures for Mixed Compres- 
NOO-25684/2/GAR 102,277 
Dynamics and Control of Fluctuating Pressure Loads in 
the Reattachment Region of a Supersonic Free Shear 
N90-27652/8/GAR 102,309 
Gestoerte kompressible Plattennachiaeufe. (Perturbed 
—— plate wakes). 
TIB/A90-81997/GAR 102,361 
SHOCK WAVES 
Thermochemistry of shock-induced exothermic reactions 
in selected porous mixtures. 
ence ibaget 104,975 
rate deformation behavior of shocked copper. 
0016481 /GAR 104,201 


Texture-induced anisotropy and strain rate deforma- 
tion in metals. _ 


DE90016611/GAR 104,203 

Influence of shock pre-strain and peak pressure on spall 

behavior of 4340 steel. 

DE90016612/GAR 104,180 

Shock experiments in metals and ceramics. 

pest 3/GAR 104,204 
fuer Stosswelienkanaele 

(Lee 7 Than 1 10 tow A | tw lena System for 

Shock Wave Channa . 102,518 

Radiative Shock Oscillations in AM Her Cataclysmic Bi- 

N90-25834/4/GAR 102,679 

Etude du Comportement Sous Choc de 

VF2/VF3 Piezoelectriques (Study of VFa/VES Plesoolon 

tric Submitted to Shocks). 

N90- /2/GAR 103,513 

Survival of Carbon Grains in Shocks. 

N90-27567/8/GAR 102,766 

Carbon Stardust: From Soot to Diamonds. 

N90-27568/6/GAR 102,767 


Dynamics and Control of Fluctuai Pressure Loads in 
te Mealtachonent legen of a Gueseenie F Free Shear 


Layer. 

N90-27652/8/GAR 102,309 

Wechselwirkung fon of Shock Ww. i T 
‘orma’ laves in a Tran- 

sonic Vortex. Interaction). 

N90-28010/8/GAR 102,343 

Shock Process and Light Element Production in Superno- 

vae ‘ 

N90-28471/2/GAR 102,800 

Turbulent Boundary Layer Influence on the Flow Field 

Behind a Shock Wave in a Shock Tube. 

PB91-111211/GAR 102,357 

Generalized flux vectors for hypersonic shock: 7 

TIB/B90-81848/GAR 102, 

SHORT WAVE RADIO TRANSMISSION 
Probability of Swf Occurrence in Relation to Solar Activi- 
Ne0-28204/7/GAR 102,854 
SHOT PEENING 

Surface Condition Effect on the Fatigue Behavior of Alu- 

minum ‘ 

N90-25209/9/GAR 104,207 


perc ape ay mere mn tg pr 


dungsverhalten von 
Temperaturen. Influence of shot-peening on the fat 
tarda aleve ef it increased temperatures). 





TIB/A90-81976/GAR 104,220 
SHOWER COUNTERS 

Electronics for Experiment E687’s trigger on hadron mo- 

menta. 

DE90014878/GAR 105,233 


ee ae Sele nee 


SESCOITOSTIGAR 7/GAR 104,787 








SHRIMPS 
Workshop on Definition of Shrimp R Overfish- 
Po1-106542/GAR 102,541 
SHROUDS 
of the Hydrodynamic Forces 
on the Shroud of a Pump Impeller. 
N90-27108/1/GAR 104,094 
si DETECTORS 
Double-Sided 


Silicon 
out and a New Method of integrated 6 Bias 
N90-28037/1/GAR 06.69 
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Readout of Double Sided Silicon Strip Detectors with 
High Int st Electronics. 
N90-28038/' 105,364 


SI SEMICONDUCTORS DETECTORS 
New Developments in Double Sided Silicon Strip Detec- 


tors. 

N90-28039/7/GAR 105,365 
SIDE IMPACT TESTS 

Full-Scale Side pupest Testing. 

PB91-106047/GA\ 105,750 
SIDESLIP 


Sideslip-induced Static Pressure Errors in Flight-Test 
ints. 


Measureme: 

N90-27702/1/GAR 102,318 
SIGN MAINTENANCE 

rege of Workshop on Field inspection and Reha- 

bilitation of Traffic Control Devices, Reston, Virginia, Feb- 

ruary 5-7, 1990 and Salt Lake City, Utah, February 21-23, 


1990. 
PB91-108605/GAR 105,763 


SIGNAL DISTORTION 
ny onsen Characterization of the Effects of Pneumat- 





ic Tubing on Unsteady Pressure Measurements. 
N90-27703/9/GAR 102,510 
SIGNAL FADING 
Probability of Swf Occurrence in Relation to Solar Activi- 
ty. 
N90-28204/7/GAR 102,854 
SIGNAL LIGHTS 
Use of Solar Energy for eon of Overhead Guide 
is, Roadwa) ting, and Intersection Traffic Signals. 
91-108563/GA 105,761 
SIGNAL a 
Activ: and Expl y Rob 
N90- 25501 /9/GAR 104,072 


Storprozesse Auf den Datenstrecken des ayant 
tems der Flugsicherung (Disturbance Processes on 
Data Links of the Mode-S Air Traffic Control System). 





N90-25965/6/GAR 105,707 
QPSK Loop Lock Di in the Ad d Receiver. 
N90-26230/4/GAR 103,361 


wwe ig and Improved Design Considerations for Air- 
borne Pulse Senser Radar Soe Processing in the De- 
tection of Hazardous Windshear. 





N90-26448/2/GAR 102,905 

4 bly via Di bly: A Case in Machine Perceptu- 

al Development. 

ts, heal 104,035 
hts on Data Processing. 

Noo? on 89/1/GAR 102,825 


Development and Testing of Methodology for Evaluating 
the Performance of Multi-input/Multi-Output Digital Con- 





trol Systems. 

N90-27699/9/GAR 102,446 
Anwendlungen Eines Akustischen pace ree 
Convolvers zur Si in hnik 


und der Nachrichtentechnik ‘Utewtons 0 of an Acoustic 
Surface Wave-Convolver for Signal Processing in the 
Measurement and Information Techniques). 





N90-27947/2/GAR 103,473 
SIGNAL RECEPTION 

Report from GPS M k Tests in Spitsbergen Area 

(Norway). 

N90-27692/4/GAR 105,736 
SIGNAL TRANSDUCTION 


Epidermal Growth Factor (EGF) Induced Signal Trans- 

duction in A431 Cells Is Sensitive to Gravity. 

N90-25241/2/GAR 105,659 
SIGNATURE ANALYSIS 

Direct and Remote Sensing Observations of the Effects 

of Ships on Clouds. (Abstract Only). 

N90-28252/6/GAR 102,994 
SILANES 

Diagnostiche C.A.R.S. sul reattore per la fotosintesi di 

polveri ceramiche. (C.A.R.S. diagnostics on ceramic 

powder photosynthesis reactor). 

DE90514522/GAR 104,009 
SILICON 


Stunde 





on poem ype 
aytimos)radicaov 3)) Radidegree) domain growth of 
on Si(111) surface. 
90016527/GAR 104,124 
Improvements in ENDF/B-VI —_ for iron Ss ta its 
possible impacts on 
> nema trip report, August 24 24, "1000-Sepember 1, 


DE90017560/GAR 104,859 
Synthesis of ultrafine ceramic powders by means of 





carbon dioxide laser in a flow reactor. 

DE90514493/GAR 104,114 
Advanced Methods for the Micromachining of Sensors. 
N90-25081/2/GAR 104,054 
Rapid Thermal Processing: A Study of the Silicon Oxida- 
tion and of the Implanted Boron Activation. 
N90-26681/8/GAR 103,526 
Double sided silicon strip detectors. 

N90-28036/3/GAR 105,000 


Anisotropic Genes: of crystalline silicon in alkaline solu- 
tions. Pt. 1. Orientation dependence and behavior of pas- 
sivation layers. 
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TIB/B90-81827/GAR 104,129 


Anisotropic etching of crystalline silicon in alkaline solu- 

tions. Pt. 2. Influence of dopants. 

TIB/B90-81828/GAR 104,130 
SILICON 28 REACTIONS 

Antiproton production in 14.6 A(center dot)GeV/c Si + 

A collisions. 

DE90016317/GAR 105,261 
SILICON 28 TARGET 

Accurate calculations of neutron kerma (Kinetic Energy 

Released in MAterials) and damage from ENDF/B- 

evaluations for silicon, chromium, iron and nickel, and 

comparison with ENDF/B-V results. 
DE90016020/GAR 


105,248 
——— 32 TARGET 
is there evidence for flow in heavy ion collisions. 
(5290016324/GAR 05,264 
SILICON ALLOYS 


pee “oa of (alpha)-Al base matrix/SiC particulate 
mposites 


DE90014894/GAR 104,132 
| mh Mechanisms in Composite Materials and Ripple 
2). 





Formation Mechanism in Erosion. (Part 

N90-26079/5/GAR 104,190 

voumorencs U hungen zum Ei rhalten von 
iden aus polykristalli Diamant beim Drehen von 





poty 
Atomindarn Sickert’ -Druckguss-Legierungen. Zwischenber- 
icht. (Comparative studies on the service behaviour of 
cutti in crystalline diamond for turning of 


aluminium-silicon die cast alloys. Interim report). 


TiB/A90-81949/GAR 104,192 
SILICON CARBIDES 
—— of (alpha)-Al base matrix/SiC particulate 
composite: 
DE90014894/GAR 104,132 
Properties of reactively-deposited SiC and GeC alloys. 
DE90016363/GAR 104,123 


C.A.R.S. diagnostics on photochemical reactors: Detec- 
or 4 reaction intermediates in IR laser vapour deposi- 


ultrafine Si 
DeoOS 4401 /GAR 103,166 


Internal Strain (Stress) in an SiC-Al Particle-Reinforced 
Composite: An X-ray Diffraction Study. 
PB91-107425 


104,151 
SILICON DIOXIDE 
Understanding Silica Binders. 
N90-26150/4/GAR 104,116 
SILICON NITRIDES 


Influence des Conditions d’Elaboration sur la Microstruc- 
ture et les Propprietes Mecaniques du Nitrure de Silicium 
(influence of the Manufacturing Conditions on the Micros- 
tructure and Mechanical Properties of the Silicon Nitride). 

N90-26154/6/GAR 104,117 


Reliability Analysis of a Structural Ceramic Combustion 
Chambe' 


r. 
N90-28112/2/GAR 


SILICON SOLAR CELLS 
Two terminal CulnSe2 based cascade cells. Final sub- 
contract report, 16 January 1987-15 January 1989. 
DE90000363/GAR 103,783 


Research activities at the new Italian photovoltaic center 
in PORTICI (Naples), Italy. 

DE90514461/GAR 103,787 
Tecniche di calib i fotovoltaici: misure 


e dei di 
effettuate presso i laboratori Fare-Foto durante il Pep 
Round Robin 1987. (Photovoltaic devices: Calibration 


techniques). 
DE90514466/GAR 103,789 


Entwicklung von photovoltaischen Solarzellen und Modu- 
len und entsprechender Fertigungsverfahren. (Develop- 
ment of photovoltaic solar cells and modules and corre- 


103,316 








sponding manufacturing processes). 

DE90517404/GAR 103,795 
SILVER 

Physical and el truct of the electrolyte-solid 


interface through cptinal eons. Progress report, 
January 1, 1989-June 30, 1990. 
DE90015935/GAR 103,197 


Monomolecular and thin polymer films: Fabrication, char- 

acterization, applications, and models of wetting. 

DE90016415/GAR 103,202 
on = ((radical)(ovr 


srimempedication 3)) Rad\degree) domain growth of 
on Si 





DE90016527/GAR 104,124 
Hyperthermal Atomic Oxygen Generator. 
N90-27889/6/GAR 103,213 


SILVER 107 TARGET 
Emission leichter und mittelschwerer Teilchen bei Kern- 
reaktionen von 156 MeV (6) Li-lonen an (nat) Ag. (Emis- 
we ~ a and intermediate mass hin ol (l F) in re- 
56 MeV £ Li-ions with (nat) A: 
118/880. 81025/GAN 105,388 
SIMULATION 
Simulation study of the carbon dioxide enhanced oil re- 
covery pilot test in the Griffithsville Field, Lincoln County, 
West Virginia. 
DE90009670/GAR 104,528 


Oil market simulation model: User's manual. 





DE90015982/GAR 


103,626 


Qualitative Evaluation of a Conformal Velocity Vector Dis- 
play for Use at hy Angles-of-Attack in Fighter Aircraft. 
N90-25981/3/GA 102,481 


Inverse Dynamic Method Yielding Flexible Manipulator 
State Trajectories. 
N90-26329/4/GAR 





105,483 
Payload Training Methodology Study. 
N90-26849/1/GAR 105,597 
Direct Numerical Simulation of Comp’ ible Free Shear 
Flows. (Abstract Only). 
N90-26901/0/GAR 102, oe 





Laboratory Simulation of | liar Grai i 
the Production of Complex Organic Gece (Abetract 


Only). 
N90-27580/1/GAR 








102,779 

Impact Fracture Experiments Simulating Interstellar 

Grain-Grain Collisions. (Abstract Only). 

N90-27584/3/GAR 102,782 

Experi | Fault Ch ization of a Neural Network. 

N90-28373/0/GAR 103,476 
SIMULATORS 

Research Opportunities on the Space Station. 

N90-27578/5/GAR 102,777 

DSIM: A Distributed Simulator. 

N90-28353/2/GAR 103,391 
SINGLE CRYSTALS 


Pt Induced Fracture Characteristics of Single 
Crystal Nickel-Based Superalloys. 
N90-26108/2/GAR 104,163 


Simulation Numerique des Echanges Thermiques et des 
Contraintes Thermoelastiques dans UN Tirage Czoch- 
ralski (Mathematical Simulation of Heat yp and 
Thermoelastic Constraints in Czochralski Crystal 





N90-26680/0/GAR 105,134 
Impact Fracture E it lating Interstellar 
Grain-Grain Collisions. Tinburect ony 
N90-27584/3/GAR 102,782 
Hyperthermal Atomic Oxygen Generator. 
N90-27889/6/GAR 103,213 


Anisotropic paccens al of crystalline silicon in alkaline solu- 


tions. Pt. 1 ition dependence and behavior of pas- 
sivation Blhng 
TIB/B90-81827/GAR 104,129 


SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 
Boron in nuclear medicine: New synthetic approaches to 
PET, SPECT and BNCT agents. Progress report, March 
1, 1990-February 28, 1991. 


DE90017335/GAR 104,281 
SINGULARITY (MATHEMATICS) 

Calcul de Parameterisation de Courbes Al iques: Les 

Developpements Dehamburger-Noether (Calculation of 


the Al aic Curves Parameterization: Hamburger- 
Noether Expansions). 
N90-26608/1/GAR 104,241 


Contribution a I’Etude des Equations Differentielles et aux 
Differences dans le Champ Complexe (Contribution to 
the Study of Differential Equations and to the Differences 
in the Complex Field). 





N90-26612/3/GAR 104,245 

Resolution of Seven-Axis Manipulator Redundancy: A 

Heuristic Issue. 

N90-27331/9/GAR 104,088 
SINTERING 


Particle network it during p filtration 
and sedimentation: Analysis by gamma-ray rae, 
DE90016534/GAR 04,112 


Numerische Analyse eines Materialmodelles fuer ig 
(Numerical analysis of a material model for sintering). 








TIB/B90-81982/GAR 04,062 
SIPHONS 

Modified Ubbelohde Viscometer with Improved Dilution 

Characteristics. 

N90-25326/1/GAR 103,229 
SITE CHARACTERIZATION 

Computer modelling of intertidal mudflats areas. 

DE90519539/GAR (04,925 
SITE PREPARATION 

and Methods for Cond g Property Transfer 
Histories. 
PBO1-108080/GAR 103,922 


SITE SURVEYS 
Kazan energy kaihatsu kanosei chosa. (Survey of possi- 
bility for volcanic energy development). 
DE90517230/GAR 103,777 
Kite or ballon borne sonde system for wind speed and 
were measurements, with some wind energy appli- 


Deo0Si 8782/GAR 103,778 


SIZE DETERMINATION 
Comparison Test of Droplet Sizing Instruments Used in 
Icing Researc! 
N90-25322/0/GAR 104,010 

SIZE DISTRIBUTION 

tral Absorption of iompe. Stratocumulus Clouds De- 
rived from in Situ Cloud 
N90-28238/5/GAR 





102,980 
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Supersaturation, Droplet Spectra, and Turbulent Mixing in 








N90-28249/2/GAR 102,991 
SKEWNESS 

Numerical Solution for the Velocity-Derivative Skewness 

of a Low-Reynolds-Number Decaying Navier-Stokes 

N90-27985/2/GAR 102,322 

Vertical-Velocity Skewness in the Marine Stratus-Topped 

N90-28262/5/GAR 103,004 
SKIN CANCER 

Assessment of the C inogenic/Pr g Activity of 

Asphalt Fumes. 

PB91-110213/GAR 104,422 
SKIN FRICTION 

Brief Review hanisms Causing Boundary 

Transition at High Speeds. 

N90-25945/8/GAR 102,286 

SKYDROL ary oman 
Flammability of Fire Resistant, Aircraft Hydraulic Fluid. 

N90-25222/2/GAR 104,11 
SKYLAB 1 

Les Caract Techniques et les Fonctions des 


eristiques 
Divers T: de Stations Spatiales (Technical Character- 
istics Functions of Different Types of Space Sta- 
N90-26712/1/GAR 105,537 
SLAG 
Comminution study for reduction of grinding energy cost 
for ited nee slag: Final report. 


MIC-90-02539/GAR 104,615 
SLC DETECTORS 

Pad readout electronics of the SLD Warm Iron Calorime- 

ter. 

DE90016679/GAR 105,297 

Fey eae a spectroscopy at 11 GeV/c and Cherenkov 

H+ be. ae ~ SLD. 

DE 105,331 

SLIDING 


Controller Choice for Robust Sliding Mode Performance. 
N90-26337/7/GAR 104,058 


Influence de ee we sur le Fes ci a 
pa mnage 3 Composites Tissus, Rapport 
(Influence of Microslidings on the Macroscopic Behavior 


of Composite Textiles). 

N90-27880/5/GAR 104,176 
SLOPES 

Flow Resistance and Critical Shear Stress in Steep 

Channels. 

N90-25282/6/GAR 105,013 
SLURRIES 

Ice slurry hydraulic characterization testing of a direct 

freeze district cooling system. Interim report No. 1. 

DE90016300/GAR 103,701 

Subsonic Combustor Testing. 

eer revenes 103,298 

Us Silica Binders. 

N90-26150/4/GAR 104,116 
SLURRY PROPELLANTS 

ition and Combustion Characteristics of Metallized 

N90-26911/9/GAR 103,350 

SLUSH HYDROGEN 


, Current Status, and Prognosis of the Ongo- 
Se Hydrogen Technology Development Program 


N90-26088/8/GAR 103,348 
= nec ee te ee 
‘reign tip repor, July 28, 1980. 
satetng Yesearch = trip report, July 28, 1 
Aust 5574/62 GAR 103,185 
scattering. Forei trip report, August 4, 
1990-, 18, 1990. — 
DE90016871/GAR 103,227 
SMELL 
Change in Reversal Learning of an Olfac- 
tory Discrimination. 
PB91-109512/GAR 104,295 
SMOKE 
een Satellite Center Technical Note, No. 17, 
N90-27213/9/GAR 102,886 
Distribution and men ey of ee bry Forest Fires 
That Occurred A\ the People’s Re- 
public of and USSR on Pont May 1987. 
N90-27216/2/GAR 104,464 
SNOW 
Applications of ISES for Snow, Ice, and Sea State. 
N90-27159/4/GAR 104,741 
SNOW COVER 
Snow and Land Ice in the Climate System: Research 
and Possibilities of Remote Sensing. 
N90-25407/9/GAR 104,712 


Snow Cover Mapping and Snowmelt Runoff Simulations 
on Microcomputers. 


KEYWORD INDEX 





N90-25408/7/GAR 104,739 
SODIUM CARBONATES 
SEM analysis of injures induced in the trachea of rat by 
inhalation of sodium combustion products. 
DE90514509/GAR 104,404 
SODIUM IODIDES 
Froblem of Dead Layer in gamma Ray Burst Spectra Re- 
corded with Nal or Csi Crystals. 
IN90-25787/4/GAR 102,632 
aay a 
lor properties of steam. a trip report, 
September rf 1987-September 20, 1 
90016116/GAR 103,198 
ee BATTERIES 
for saan high- 
sae activity tions. Final 
DE90016638/GAR 104,156 
SOFTWARE 
DARK: Distributed Ada Real-Time Kernel (Version 2.0). 
PB91-505255/GAR 103,437 
SOFTWARE ENGINEERING 
ing Formal Models and Proofs to the Verification of 
i Systems. 
N90-25625/6/GAR 103,380 
Analyse Statistique d’UN Modele de Fiabilite des i 
ciels (S! of a Software Reliability re 
N90-26352/6/GAR 103,466 


Un Modele Proportionnel Bayesien en Fiabilite des Logi- 
ciels (A Bayesian Proportional Model for Software Reli- 


N90-26353/4/GAR 103,467 
Expert System Based Software Sizing Tool, Phase 2. 
N90-26525/7/GAR 103,400 


Parallel Processors and Nonlinear Structural Dynamics 





A ms and Software. 
N' so 8 105,219 
Documentation of Program Tankplot. 
N90-26541 /4/GAR 105, 105 
Etude d’Une Classe d’Aigorithmes d’Optimisation Non 
Convexe Implementation et Applications (Study of a 
Class of Non Convex Optimization Algorithms: Implemen- 
tation and Applications). 
N90-26552/1/GAR 103,407 
Establishing a C i t ive Network to Re- 
solve Artificial Int | within NASA's 
Station Freedom Research Centers ity. 
N90-27291/5/GAR 105,548 
Expert System Development Methodology (ESDM). 
N90-27292/3/GAR 103,421 
Knowiedge-Based Systems and NASA’s Software Sup- 
port Environment. 
N90-27296/4/GAR 105,552 
Integration of Automated Knowledge Acquisition with 
Computer-Aided Software Engineering for Space Shuttle 
Expert Systems. 
N90-27307/9/GAR 105,559 


Artificial ——- Software Engineering (AISE) Model. 
N90-27309/5/GAR 105,688 


Application Generator for Rapid Prototyping of Ada Real- 


Time ‘ 

N90-27316/0/GAR 103,445 
Derivation of Sorting Programs. 

N90-27319/4/GAR 103,423 
Automated Unit-Level Testing with Heuristic Rules. 
N90-27335/0/GAR ae 425 


Konzeption Eines eel Computergestuetz: 
tems fuer Entwurf, und Test — Son 


ware (Conceptual Design of an int ited lem for 
Software lems Design OL Na 
N90-27381/4/GAR 


Concurrent Image Processing Executive (CIPE). ~ 


2: a 's Guide. 
N90- 9/0/GAR 103,454 


JTEC (Japanese Technology Evaluation —— Panel 


Report on in Japan. Final Report. 
PB90-215765/GAR 103,434 
Computer-Aided Software Engineering (CASE) for Soft- 
ware Automation. 

PB91-110791/GAR 103,435 
DARK: Distributed Ada Real-Time Kernel (Version 3.0). 
PB91-505255/GAR 103,437 


Verbundfoerdervorhab ig 0 AF Hoey ome 3.3, 
Werkzeugset 3: Spezifikation mit PASQUALE, Verifikation 
und Test. Abschiussbericht. we ey research 





‘oject PROSYT, work package 3.3, tool set 3: Specifica- 
fo tion with PASQUALE, verification and test. Final report). 
118 /A90-81842/ GAR 103,438 

SOFTWARE TOOLS 

pomp An Interactive Software Tool for Protocol Analy- 
to Aircrew Communications and Workload. 

N90-25541/5/GAR 102,525 

ISIS and META Projects. 

N90-26524/0/GAR 103,983 

Expert System Based Software Sizing Tool, Phase 2. 

N90-: '5/7/GAR 103,400 


CAD/CAM Reinforces the Competitive Edge of European 
Moldmakers. 





SOLAR ACTIVITY EFFECTS 


N90-26542/2/GAR 104,036 
ee eS 
Differences dans le Champ Complexe (Contribution to 
ay -ey Sorter: gy apeaertemeethe shremaneesr ena 








in the Field). 
N90-26612/3/GAR 104,245 
On paecaeamemmeme proms greeter gag 
lems. 
N90-27290/7/GAR 105,547 
Expert System Development Methodology (ESDM). 
N90-27292/3/GAR : 103,421 
Design Knowledge Capture for a Corporate Memory Fa- 
N90-27304/6/GAR 105,558 
Computer-Aided Software Engineering (CASE) for Soft- 
ware Automation. 
PB91-110791/GAR 103,435 
SOIL CONTAMINATION 
ia approach to estimating target cleanup levels 
at hazardous waste sites. 
DE90016563/GAR 103,863 
SOIL GASES 
Further studies of gas and 
igration of Y Mountain, Nevada. 
'90016637/GAR 104,742 
SOIL MECHANICS 
Site-Specific Response Spectra for Memphis Sheahan 
oe Station. 
PB91-1 11/GAR 103,129 
SOIL MOISTURE 
Further modeling studies of gas and te 
ition of Yucca Mountain, Nevada. 
'90016637/GAR 104,742 
SOIL-STRUCTURE INTERACTIONS 
ENEA activities on seismic isolation of nuclear and non- 
nuclear structures. 
DE90514463/GAR 104,861 
Improved pees for the LMR core seismic —-a and 
comparison with the usual design 
DE90514517/GAR 104,864 


ee ee 





the seismic of LMR core elements. 
DE90514518/GAR 104,865 
SOIL TESTS 
Soil Experiment. 
N90-26165/2/GAR 105,478 
SOILS 
Indoor radon: aoe I pe options for controlling 
human e: 
DES001 YGARY 103,880 
penn 3 Nes Juctivity in 
rated Hanford soils and sediments. 
DE90015973/GAR 103,936 
Site inspection of the disposal site near Building 823, 
Lay Li National Lab ite 300. 
DE90016653/GAR 103,908 
‘ainda ‘ometry and lon Trap Mass 
ion Trap 
y erat of pilot studies. Final report. 
DE90016687/GAR 103,970 
Soil ingestion by dairy cattle. 
DE90017196/GAR 102,539 


System compliance ni yoru sareki no doteki kyodo soku- 
tei gosa no hyoka hoho. (Method to evaluate system 


compliance in dynamic strength tests of gravelly soils). 

DE90517064/GAR 103,254 
SOL-GEL PROCESS 

- reserve aie enequenene 

DE90514505/GAR 104,839 
SOLAR ACTIVITY 

Solar UV yaror | ility. 

N90-28162/7/' 102,794 
SOLAR ACTIVITY EFFECTS 


Space Exploration: Cost, Schedule, and Performance of 
po weg oot en mo Fact Sheet for the 
Chairman, Technology, and 
Senta, Commitee on Commarea, Gpeath, and. Tune 
portation, US Senate. 

N90-26023/3/GAR 105,422 
Middle Atmosphere Program. Handbook for MAP, 
Volume 29. Part 1: Extended International 
Forcing of the Middle At- 


Symposium on 

mosphere. Part 2: Mash Workshop. 

N90-28161/9/GAR 102,830 

Effects of Corpuscular Radiation on Weather and Cii- 

mate. 

N90-28164/3/GAR oneeted 
Tropospheric Pattern to Solar Activity F 

NSO De 100/0/GAR 102, 

Review of the Jes ET Oe Ge va 

mosphere Relationship. 

N90-28166/8/GAR 102,831 

Soszena) Vasation of the 11 Vous Sates aye 

the Middle Atmosphere: Role of the Quasi 

lation. 

N90-28167/6/GAR 102,832 
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ee of Solar Activity on Middle Atmosphere Associ- 
with Phases of Equatorial Quasi-Biennial Oscillation. 


N90-28168/4/GAR 102,833 
Solar Activity Influence on Climatic Variations of Strato- 

sphere and in Mid-Latitudes. 

N90-28169/2/GAR 102,834 


QBO and Weak External Forcing by Solar Activity: A 
Three Dimensional Mode! Study. anes 
1 5 


N90-28171/8/GAR 
Solar Activity, the QBO, and Tropospheric Responses. 
N90-28172/6/GAR 102,898 


Search for Solar Related Changes in Tropospheric 
Weather. 
N90-28173/4/GAR 


102,899 

eee ome spheri fe mey ew to Short-Term Solar Ultraviolet 
Variability. (Abstract Only). 

N90-28174/2/GAR 102,836 


Response of the Middie Atmosphere to Solar Uv and Dy- 
namical Perturbations. 

N90-28175/9/GAR 102,837 
Gases of the Middle Atmosphere and Short-Term Solar 


Radiation Variations. 

N90-28177/5/GAR 102,839 
Resonant Rossby Waves and Solar Activity. 
N90-28179/1/GAR 102,872 


prec en | Between the Phases of 27-Day Total Ozone 
Activity Indices in Different Latitudinal Zones. 
N90-28180/9/GAR 102,958 


Total Ozone Time Variations During the — Reversals 


in the High ce ag Stratosphere o Northern 
Hemisphere During the 20TH and 21ST Solar Cycles. 
N90-28181/7/GA 102,959 


Vertical Ozone Distribution During Maximum and Mini- 
mum Solar Activity. 


N90-28182/5/GAR 102,960 
Variation of D-Region Nitric-Oxide Density with Solar Ac- 
ivity and Season at the Dip Equator. 

N90-28183/3/GAR 102,961 
Physical Mechanisms of Solar Activity Effects in the 
Middle Atmosphere. (Abstract Only). 

N90-28185/8/GAR 102,841 
Numerical Simulation of the Middie a agy ee Chemical 
Com omg and Temperature under Changing Solar 
Conditions. (Abstract Only). 

N90- 28186/6/GAR 102,963 


Influence of Solar Activity on Latitudinal Distribution of At- 
mospheric Ozone and Temperature in 2-D Radiative-Pho- 
tochemical Model. (Abstract Only). 


N90-28187/4/GAR 102,964 
og of Solar Particle Events on the Middle Atmos- 
phere. 

N90-28189/0/GAR 102,965 
Solar Activity Influence on Cosmic Ray Penetration in the 
Middle Atmosphere. 

N90-28192/4/GAR 102,844 


Effects of Solar Activity in the Middle Atmosphere Dy- 
namical Regime over Eastern Siberia, USSR. 
N90-28195/7/GAR 102,847 


Solar Activity Influences on Hey wate gaia and 
on Some Structures in the Middle A e. 
N90-28196/5/GAR 102,967 


Relationship Between Solar Activities and Thunderstorm 
=! in the Beijing Area and the Northeast Region of 
N90-28197/3/GAR 102,900 
General Overview of the Solar Activity Effects on the 
Lower lonosphere. 

N90-28198/1/GAR 102,848 


Electron Density Profiles in the Background of LF Ab- 
ition During Forbush-Decrease and PSE. 
102,849 


sorp 
N90-28199/9/GAR 

Meteorological Control of Lower lonospheric 
Fluctuations (2-15 and 27 Days) in Middle Latitudes. 
N90-28202/1/GAR 102,852 
27-Day Versus 13.5-Day Variations in the Solar Lyman- 
alpha Radiation and the Radio Wave Absorption in the 
Lower lonosphere over Europe. 





N90-28203/9/GAR 102,853 
Probability of Swf Occurrence in Relation to Solar Activi- 
ty. 

N90-28204/7/GAR 102,854 
Natural VLF E ics and Estimation 
Means of the Fluxes of Solar X x ray Bursts. 
N90-28206/2/GAR 102,796 


ey Se. 6 Se Reena lee sete ae 


ruary : 
N90-28207/0/GAR 102,856 
SOLAR ARCHITECTURE 


| camini solari dell’edificio bioclimatico dell’ENEA di Ispra: 
+d eyed sperimentali. (ENEA \spra (Italy) bioclimatic 





iiding ys. First exp tal r 
DE90514429/GAR 103,114 
SOLAR ARRAYS 
Solar Array Automation Limitations. 
N90-25513/4/GAR 105,502 


Discharge Transient Coupling in Large Space Power Sys- 
tems. 
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N90-25544/9/GAR 


105,510 
suerte Between the Space Station and the Environ- 


nt: A Pri Assessment of EMI. 
N90-25557/ 1/GA 105,513 
Solar Array Arcing in Plasmas. 
N90-25558/9/GA\ 105,628 
Photovoltaic Array Space Power Plus Diagnostics Experi- 
ment. 
N90-25559/7/GAR 105,629 


Chemical Effects of the Martian nana on on Power 
System it Materials: A Theoretical 
N90-26074/6/GAR 
Solar Power System for an Early Mars Expedition. 
N90-28393/8/GAR 
SOLAR ATMOSPHERE 
Propagation of magnetoacoustic waves in the solar at- 
paves or yw rs random inhomogeneities of density and 


Desooi eter 761 /GAR 102,554 
SOLAR CELL ARRAYS 

Entwicklung von photovoltaischen Solarzellen und Modu- 

len und entsprechender Fertigungsverfahren. (Develop- 

— of photovoltaic solar cells and modules and corre- 


105,477 


105,493 





sponding manufacturing processes). 

DE90517404/GAR 103,795 
Photovoltaik-Marktuebersicht. (Photovoltaics - market 
review). 

TIB/B80-81870/GAR 103,801 
Regelung und Energieaufber 


_—. fuer photovoltaische 
pel el ek gard mit me omit und ine Batteriespeicher. 
power supply systems - 
control and power prc nt for photovoltaic supply 
systems with and without battery storage. Final report). 
TIB/B90-82021/GAR 103,805 
SOLAR CELLS 
High efficiency CulnSe2 and CulnGaSe2 cells and mate- 
rials research. Final subcontract report, 1 November 
1987-31 October 1989. 
DE90000362/GAR 103,782 
Two terminal CulnSe2 based cascade cells. Final sub- 
contract nee “ January 1987-15 January 1989. 
DE90000363/GAI 103, 763 








N90-28164/3/GAR 103,840 
ieee of Solar Particle Events on the Middle Atmos- 
phere. 

N90-28189/0/GAR 102,965 
Energy Deposition of Corpuscular Radiation in the Middle 
N90-28190/8/GAR 102,843 

SOLAR COSMIC RAYS 

pote Deposition of Corpuscular Radiation in the Middle 
N90-28190/8/GAR 102,843 


Solar Cosmic Ray Effects in the Lower lonosphere. 
N90-28201/3/GAR 102,851 


SOLAR CYCLES 
Review of the 11-Year Solar Cycle, the QBO, and the At- 
mosphere Relationship. 
N90-28166/8/GAR 102,831 
Search for Solar Related Changes in Tropospheric 
Weather. 
N90-28173/4/GAR 102,899 


SOLAR ENERGY 
poy ee a und Wasserstofftechnik. Eine Publikation 


T ‘Monitors ‘Solarenergie und Wasserstoff- 
Pin, a ey Sad gee eee A ae 
echnik. energy engineering. 
lication of Techi lor ‘Solar Ei and Hydro- 
ob neering’ of the Hessian Minister for Economy 
DE90517303/GAR 103,660 
Soldrevet spildevandsrensning. Demonstrationsaniaeg 


Folkecenteret. (Solar-driven treatment of sewage. 


monstration ae at ‘Folkecentret’). 
DE90518679/ 103,796 
Valoa laepaeisevaet laemmoeneristeet - materiaalit ja 
kaeyttoe. (Transparent thermal insulations - materials and 


uses). 
DE90518699/GAR 103,124 


Use of Solar Energy for r uighting of Overhead Guide 
ins, Peony | ee intersection Traffic Signals. 
PB91-108563/GA\ 105,761 


SOLAR EQUIPMENT 





Caratterizzazione a film sottili di leghe silicio- 
mediante Rutherford backscattering spectrometry. (Char- 
acterization, Rutherford backscattering spectrometry, 


of sil silicon-germanium thin films). 
DE90514465/GAR 103,788 
Discharge Transient Coupling in Large Space Power Sys- 
tems. 
N90-25544/9/GAR 105,510 
Solar Array Arcing in Plasmas. 
N90-25558/9/GAR 105,628 


——— of Minority Carrier Diffusion Lengths in InP/ 


Solar Cells. 
N90-26069/6/GAR 103,799 
Megawatt Solar Power Systems for Lunar Surface Oper- 
tions. 


a 5 
N90-26391/4/GAR 





105,487 
Emitter-und Basi i P: in Solarzel- 
len-Messverfahren und igkeit von T tur 


und Injektion (Emitter and Base Recombination Param- 
eters in Solar Cells: Measurement Process and Depend- 
ence on Temperature and Injection). 


N90-28138/7/GAR 103,800 

Entwicklu! a. Siebdruckpraeparaten fuer die Solar- 

technik. re an it. (Development of screen-printable 

inks for photovoltaic applications. Final report). 

TIB/B90-82042/GAR 103,806 
SOLAR CHIMNEYS 


| camini solari dell’edificio bioclimatico dell’ENEA di Ispra: 
Primi risultati sperimentali. (ENEA Ispra (Italy) bioclimatic 
building solar chimneys. First experimental results) 


DE90514429/GAR 103,114 
SOLAR COLLECTORS 

Megawatt Solar Power Systems for Lunar Surface Oper- 

ations. 

N90-26391/4/GAR 105,487 


Preliminary Designs for 25 Kwe Advanced Stirling Con- 

version Systems for Dish Electric Applications. 

N90-26729/5/GAR 105,643 

Zur Auslegung hochkonzentrierender Solarkollektoren 

eey Solarkollektorsysteme. (Design of highly concentrat- 
solar collectors and solar collector systems). 

1 /B90-81937/GAR 103,802 


SOLAR CONCENTRATORS 
Design, testing and fabrication of an extruded, linear 
focus Fresnel lens. 





DE90014852/GAR 103,785 
SOLAR CONSTANT 

Observed Solar Near Uv Variability A Contribution to 

Variations of the Solar Constant. 

NB0-28 169/5/GAR 102,795 
SOLAR CORONA 

Coronal heating by nanoflares: Plasma dynamics of ele- 

mentary events. 

DE90016495/GAR 102,553 


SOLAR CORPUSCULAR RADIATION 
Effects of Corpuscular Radiation on Weather and Cli- 
mate. 


of solar collectors and — National 
and international activities in CSTB in 1986. 
DE90514547/GAR 103,792 


SOLAR FLARES 
— Magnetic Fields at Sites of gamma Ray 
N90-26785/7/GAR 102,760 


Relationship Between Solar Activities and Thunderstorm 
Activities in the Beijing Area and the Northeast Region of 


China. 
N90-28197/3/GAR 102,900 
Solar &. Met of Lower lonospheric 


leorological Control 
Fluctuations (2-15 and 27 Days) in Middle Latitudes. 
N90-28202/1/GAR 102,852 


Probability of Swf Occurrence in Relation to Solar Activi- 


ty. 

N90-28204/7/GAR 102,854 

Post-Flare Effects in the Lower lonosphere of Middle 
titudes. 
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SOLAR FLUX 

meee compe By the Cloud Radiative 

Forci the Surface and ne Top of the At e. 

N90-2 273/8/GAR 103,014 
SOLAR HEATING SYSTEMS 

Mi d perf of flat plate solar collector sys- 

tems. 

DE90514552/GAR 103,706 

Omavaraisen energiatal apt Fee oppuraportti. (Au- 

tonomous house; prestudy. Endreport). 

DE90518705/GAR 103,118 

Aufschiuesselung von Investitionskosten und Erstellung 

von Mat fuer vor. Anlagen der En- 


ergieversorgung. (Listing the investment costs and pro- 
-—- Y material analyses for given plants for energy 
TIB/B90-81905/GAR 103,808 


SOLAR MAGNETIC FIELD 
Nonpotential Magnetic Fields at Sites of gamma Ray 





Flares. 

N90-26785/7/GAR 102,760 
SOLAR OSCILLATIONS 

Middle Atmosphere Program. Handbook for MAP, 

Volume 29. ng ak 1: Extended Abstracts, International 

oo oe Mash Workehop come of the Middle At- 

mosphere. 

Noo20161/O/GAR 102,830 
SOLAR POSITION 

Airborne M of Radiation from Broken Cloud 

Fields. 

N90-27211/3/GAR 102,885 
SOLAR-PUMPED LASERS 

Theoretical Studies of Solar Pumped Lasers. 

N90-26308/8/GAR 105,068 

Potential of Solar-Simulator-Pumped Alexandrite Lasers. 

N90-28046/2/GAR 105,075 





75 


SOLAR RADIATION 
Potential der Sonnenstrahlung. (Solar- 
chemical potential of solar radiation). 
DE90517390/GAR 103,794 


Photodissociation of O2 in the Stratosphere and Meso- 
= A General Parametrization of the Schumman- 





Runge 
N90-26427/6/GAR 102,945 
SAGE 3: A Visible Wavelength Limb Sounder. 
N90-27147/9/GAR 105,685 
eae Measurements of Radiation from Broken Cloud 
N90-27211/3/GAR 102,885 
Porcine it the Surf nd the To “ey omg 
al face ai op of ti tmosphere. 
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as RECEIVERS 
erformance measurements and energy balance of an 
SPs V 160 Stirling ad at the German Aerospace Re- 
search Establishmen 
718/B90-82051/GAR 103,326 
SOLAR ROTATION 
Stratospheric Effects of Solar Ultraviolet Variations on 
the Solar Rotation Time Scale. 
N90-28176/7/GAR 102,838 
Atmospheric Planetary Waves Induced by Solar Rotation. 
N90-28178/3/GAR 102,840 
SOLAR STORMS 
a of Solar Particle Events on the Middle Atmos- 
e. 
N90-28189/0/GAR 102,965 
SOLAR SYSTEM 
Telecommunications and Data Acquisition Report. 
N90-26217/1/GAR 103,360 


Possible Presence of Interstellar PAHS in Meteorites and 
Interplanetary Dust Particles. (Abstract Only). 





N90-27579/3/GAR 102,778 
Impact Fracture ts Simulating Interstellar 
Grain-Grain Colions yo Only). 

N90-27584/3/GAR 102,782 
Diamond, Graphitic and Amorphous Carbons in Primitive 
Extraterrestrial Solar System Materials. (Abstract Only). 
N90-27591/8/GAR 102,789 
Carbon in the Outer Solar System. (Abstract Only). 
N90-27593/4/GAR 102,791 


SOLAR TERRESTRIAL INTERACTIONS 
Middie Atmosphere Program. Handbook for MAP, 
Volume 29. Part 1: Extended Abstracts, International 


Symposium on Activity Forcing of the Middle At- 

mosphere. Part 2: Mash Workshop. 

N90-28161/9/GAR 102,830 
SOLAR THERMAL CONVERSION 

Progress Report 1982-1985. Heliotechnology. 

DE 614542/GAR 103,790 


SOLAR THERMAL POWER PLANTS 
Solar receiver producing a 100 bar - 550C steam with a 


solar cc yr. 
DE90514550/GAR 103,793 


SOLAR ULTRAVIOLET RADIAITON 
Observed Solar Near Uv Variability: A Contribution to 
Variations of the Solar Constant. 








N90-28163/5/GAR 102,795 
SOLAR ULTRAVIOLET RADIATION 

Solar UV Variability. 

N90-28162/7/GAI 102,794 


Stratospheric Effects of Solar Ultraviolet Variations on 

the Solar Rotation Time Scale. 

N90-28176/7/GAR 102,838 

Gases of the Middle Atmosphere and Short-Term Solar 

Radiation Variations. 

N90-28177/5/GAR 102,839 

ple Versus 13.5-Day Variations in the Solar Lyman- 

alpha Radiation and the Radio Wave Absorption in the 

Lower lonosphere over Europe. 

N90-28203/9/GAR 102,853 
SOLAR ULTRAVIOLET RADITION 

Response of the Middle Atmosphere to Solar Uv and Dy- 

namical Perturbations. 

N90-28175/9/GAR 102,837 
SOLAR UNTRAVIOLET RADIATION 

bine eyes A lesponses to Short-Term Solar Ultraviolet 

Variability. (Abstract Only). 
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SOLAR WATER HEATERS 
Aufschluesselung von Investitionskosten und Erstellung 
von Ma’ fuer A der En- 


vorgegebene Anlagen 
. (Listing the investment costs and pro- 
ducing mai analyses for given plants for energy 


TIB/B90-81905/GAR 103,808 
SOLAR WIND 
Solar — and High Energy Particle Effects in the 
Middle 2. 
N90-28188/2/GAR 102,842 
SOLDERING 
Grundlagen des lens. Schiussbericht. (Funda- 


Laserloet 
mentals of laser soldering. Final report). 


KEYWORD INDEX 
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SOLDERS 
ro Laneecue. 1 icht. (Funda- 
mentals of laser soldering. report) 
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SOLID ELECTROLYTE FUEL CELLS 
ee materials for high-temperature solid electrolyte 


De900 90016328/GAR 103,718 
SOLID pn wceene ag ae 
Membrane-based layer SOFC-technology. Third 
report, a 1990. 
E905 19652/GAR 103,739 
SOLID PROPELLANT IGNITION 
Kd Adapter-to-igniter Chamber Deflection Test. 
90-27780/7/GAR 103,340 


SOLID PROPELLANT ROCKET ENGINES 


Space Shuttle: Follow-Up Evaluation _ pan 4 Solid 

Rocket Motor Procurement. Report to 

pe cy on Government Operations, House of Repre- 

N90-26066/2/GAR 103,329 

Flight Motor Set 360L007 (STS-33R). 

N90-26067/0/GAR 103,330 

Flight Set 360L001 (STS-26) Igniter, Post Flight. 

N90-26325/2/GAR 103,334 

Flight Motor Set 360L001 (STS-26R). Volume 1: System 

Overview, Revision A. 

(enna /GAR 103,338 
initer Adapter-to-igniter Chamber Deflection Test. 

Noo 27700/7/GAn 103,340 
Flight Motor Set 360L006 (STS-34). Volume 1: System 
Overview. 

N90-27781/5/GAR 103,341 
ree A —— to Compute Strain Transformations 

in Composite Materials. 

N90-27877/1 /GAR 104,147 
Evaluation of EDR-3 eee. Shock, Temperature, and 
Humidity oa 

N90-28028/0/GA\ 103,343 
Flight Set 360HO05 (STS-28) Seals, Volume 4. 
N90-28051/2/GAR 103,344 


SOLID SCINTILLATION DETECTORS 
Prospects of Csi(Tl)-photodiode detectors for low levei 


T18/890-62034/GAR 105,401 
SOLID-SOLID INTERFACES 





perce de ee ae le Comportemen 
Macroscopique des 7h om quan A Tissus, bn ag + Final 

poy ori of Mi idings on the Behavior 
of Composite Textiles). 

N90-27880/5/GAR 104,176 

SOLID STATE LASERS 

Diode Laser-Pu Solid-State Lasers: A Breakthrough 

in Modern Laser 4 

N90-25077/0/GAR 105,066 

Solid-State Lasers for Coherent Communication and 

Remote ing. 

aaceanen AR 105,067 

tial of Solar-Simulator-Pumped Alexandrite Lasers. 

N9O-28040/2/ GAR 105,075 

Titanium-Doped Sapphire Lasers with High Energy Pump- 

ing. 

N90-28050/4/GAR 105,076 

SOLID WASTE DISPOSAL 

Municipal Solid Waste Landfills. Volume 2. Technical 

Issues. 

PB91-105890/GAR 103,923 


—- Households for le Collection and Dispos- 
al Pop of Weight or or Vehame inane Pricing on 


Solid Was at 
PB91-111484/GA 103,928 


SOLID WASTE MANAGEMENT 
a implications of alternative solid waste manage- 


ment syst inal report. 

DE90015073/GAR 103,900 
SOLIDIFICATION 

Effect of Boron on over rae Hot Cracking in Ni-Cr-Fe 

N90-26115/7/GAR 104,164 

Undercooling and Solidification. 

N90-26678/4/GAR 105,133 
SOLIDS 

Astronomical Observations of Solid Phase Carbon. 

N90-27566/0/GAR 102,765 
SOLIDS FLOW 


SOUNDING 


Viscous Fi ing in Porous Media: A Discussion of the 

Sra Cong Sede Coca 

N90-25311/3/GAR 105,021 
SOLUTIONS 

on of a Thermally Imidized Soluble Polyi- 

N90-26131/4/GAR sta 

of Branching Architecture Through ‘U: 
of Polymer Solution Properties. 

PB91- 112128 103,234 

SOLVENT EXTRACTION 


Seaton of eee On ee ae hydrochloric acid solu- 
tions by mixtures of CMPO and TBP in dodecane. 
DE90514530/GAR 103,188 


Extraction of Eu(3) from acid media by octyi(phenyi)-N, 
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DE9051 /GAR 104,898 

taktion in Wiederaufberciongeaniager’ fuer Kenwrent: 

stoffe. stofle, Fen on the separeton off after the 

extraction process in reprocessing plants nuclear 

FiB/ G08 1901/ GAR 104,902 


SONIC LOGGING 
Sonic and ultrasonic elastic or as and attenu- 
ation in rocks under confining pressure. 
DE90518448/GAR 104,485 





— of detonation soot II: More diamonds and vola- 
DE90017237/GAR 104,978 


Combustor ing Aspects. 
N90-25989/6/ 103,291 


Carbon Deposition Model for Oxygen-Hydrocarbon Com- 
bustion. Task 6: Data Analysis and Formulation of an 
Empirical Model. 

N90-26095/1/GAR 103,261 


Carbon Stardust: From Soot to Diamonds. 
iene GAR 102,767 


Picture of Gas-Phase Formation and Growth of 
raphite. 


P, Diamond and 
N90-27575/1/GAR 102,774 


—, Mechanism of Carbon Formation in Flames. (Ab- 
tract Only). 
N90-27580/7/GAR 103,271 


Diamonds in Detonation Soot. (Abstract Only). 
N90-27585/0/GAR 102,783 


SORBENT INJECTION 
Theoretical for enhanced mass transfer effects 
rope No.8 ori 1 1, 1990 through June 30, 1990. 
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90016794/GAR 

SORBENTS 
Pore structure and reactivity changes in hot coal gas de- 
eS Technical progress report for the 
5e90016764/GAR 103,818 

SORPTIVE PROPERTIES 


Phase separation in amorphous CuTi hydrides. 
DE90518439/GAR 104,158 


SOUND DETECTING AND RANGING 


103,819 


TIB/B90-81984/GAR ; 103,478 
SOUND FIELDS 

Asymptotic Modal Analysis and Statistical Energy Analy- 

sis. 

N90-26634/7/GAR 105,006 
SOUND TRANSMISSION 


en Sal ee 
inal (Tests of an Ultra-Light 


Cepra 19, Rapport 
unnel in the Anechoic Wind Tunnel Facility Cepra 19). 
N90-27729/4/GAR 102,523 
SOUND WAVES 
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Properties of acoustic energy quantities. 

DE90518714/GAR 105,003 
rte oer — of the Masking of Wind Turbine Noise 
Noo 20000/2/GAR 103,741 
Interaction of Acoustic Waves Generated by Coupled 
N90-27464/8/GAR 105,007 


Confinement Acoustique dans le Grand Tunnel Hydro- 





py ee heb Bae ge Rheological behavi 
¢ oop sae Seventh quarterly report, April 1- 


june 30, 1990. 

DE90016795/GAR 103,642 
SOLITARY WAVES 

Effects of critical layers on atmospheric cnoidal waves. 

DE90016540/GAR 102,864 
SOLUBILITY 

Instabilities: Miscible and immiscible Flows. 

N90-25298/2/GAR 104,506 


Identification des Caracteristiques Acousti- 
ques UN Mileu a Aide d'Une Source Directive, Rap- 


pate ~- er ident sonte Chuvetotatce 
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with @ One-Directional 

N90-28399/5/GAR 104,945 
SOUNDING 

Analysis of Cirrus Optical Properties with Data from 

oney ER2 High-Resolution Interferometer Sounder 

( 

N90-27227/9/GAR 102,908 
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SOURCE REDUCTION 
Facility-specific waste minimization plans at Westing- 
house Hanford Company. 
DE90015376/GAR 103,901 


Clean technologies in the Italian chemical industry. 
DE90514419/GAR 103,913 
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locnges. Final repo’ . fo 
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SOURCE TERMS 
Untersuchungen der Pn ar greeny mays eae durch 
HTR-R ich dem Vented Confine- 


ment-Konzept. Fachbericht 2. 3. Aerosolqueliterm bei der 
Druckentlastung nach einem Wassereinbruch beim HTR- 
= infolge der Graphitkorrosion. (Investigation of fis- 
sion product retention by the HTR reactor cc 
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Directory of Research Projects: Planetary Geology and 
Geophysics Program. 
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105,431 

Lessons of V. ian’s Recc 
N90-26789/9/GAR 105,432 
Nuclear Power Systems for Lunar and Mars Exploration. 
N90-26873/1/GAR 104,778 
Real-Time Learning Mechanism of the Scientific R 
search Associates Advanced Robotic System (SRAARS). 
anand 2/9/GAR 105,560 

echno! Assessment of Alternative Communications 
= lor the Space Exploration Initiative. 
N90-27736/9/GAR 103,366 
Al ive Raumfahrt-S rien 1990-2030. (Alternative 
space flight scenarios 1990 to 2030). 
TIB/A90-81960/GAR 105,466 

SPACE FLIGHT 





rpor 28 to the vented confinement concept. Technical 
report 2.3. Aerosol source terms due to graphite corro- 
release as a consequence of water in- 
canted HTR). 

1B/A90.81883/GAR 104,799 
SOUTHERN HEMISPHERE 

of ry Derived Dynamical Quantities in 
itosphere of the Southern Hemisphere. 
N90-26210/4/GAR 


SOUTHWEST REGION (ALASKA) 
Availability of Land for Mineral Exploration and Develop- 
ern Alaska, 1986. 
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ment in Southwest 
PB91-106633/GAR 


SOYBEANS 
Proximate Composition of Seed and Biomass from Soy- 
bean Plants Grown at Different Carbon Monoxide (CO2) 
tions. 


Concentra' 
N90-26480/5/GAR 


104,270 
SPACE BASED RADAR 
Command and Control in the Age of Space-Based Sur- 
veillance. 
N90-27445/7/GAR 104,426 
SPACE COLONIES 


Greenhouse Design for a Martian Colony: Structural, 
Solar Collection and Light Distribution Systems. 
N90-26501/8/GAR 105,489 
SPACE COMMERCIALIZATION 
Les Fabrications dans |'Espace: Protection et Valoorisa- 
tion des Innovations le Point de Vue d’UN Utilisateur 
(Space Manufacture: Protection and Valuation of Innova- 
tions from a Users Point of View). sane 
103,067 


N90-26724/6/GAR 
Space Projects: Improvements Needed in Selecting 
105,465 


Future Projects for Private Financing. 
N90-28439/9/GAR 
ete Raumfahrt-Szenarien 1990-2030. (Alternative 


light scenarios 1990 to 2030). 
B/A90-81960/GAR 105,466 
SPACE COMMUNICATION 
Tactical Applications of the UHF Satellite Communica- 
tions System. 
N90-27451/5/GAR 104,443 
SPACE DEBRIS 
Space Program: Debris a Potential Threat to 
ice Station and huttie. 
No0-26024/ 1/GAR 105,423 
Autonomous Space Processor for Orbital Debris. 
N90-26044/9/GAR 105,632 
Rings of Earth Detected by Orbital Debris Radar. 
N90-26232/0/GAR 102,811 


Final Design for a Comprehensive Orbital Debris Man- 


agement ‘am. 
N90-27739/3/GAR 


SPACE EXPLORATION 
Space Exploration: Cost, Schedule, and Performance of 
NASA’s MARS Observer Mission. Fact Sheet for the 
Chairman, Subcommittee on Science, Technology, and 
Space, Committee on Commerce, Science, and Trans- 


a US Senate. 

poe /7/GAR 105,420 
Exploration: Cost, Schedule, and Performance of 

NASA’s Mage hag he to Venus. Fact Sheet for the 


mittee on Science, Technology, and 
oo on Commerce, Science, and Trans- 


portion IS Senate. 
90 26022/8/GAR 
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105,421 
Space Exploration: Cost, Schedule, and Perf of 
NASA's Ulysses Mission to the Sun. Fact Sheet for the 
Chairman, Subcommittee on Science, Technology, and 

, Committee on Commerce, Science, and Trans- 


[wage US Senate. 
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105,422 
Space <7 eer Cost, Schedul Pert of 
NASA's Galileo Mission _ Jupiter. Fact Sheet for the 
Chairman, Subcommittee nce, Technology, and 

» Gas i —— Cc , Science, and Trans- 








portation ie. 
Ripo-26028/8/GAR, 105,424 
Space Operations: NASA Is Not Properly Safeguarding 


Valuable Data from past Missions. 
N90-26704/8/GAR 105,430 
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it K-6-05. The Maturaton of Bone and Dentin 
Matrices in Rats Flown on Cosmos 1887. 
N90-26459/9/GAR 104,375 


Generation Rates and Chemical Compositions of Waste 
Streams in a Typical Crewed Space Habitat. 
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SPACE HEATING 

Feasability study for an aeraulic heating system. 

DE00s14243/GAR 103,704 

Thermal diagnosis manual 1987. 
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Vi av ilationsluft med gas. (Gas heating of 

ventilation air). 
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Stationaere Waermeleitung und ae ae ogg 

warmluftdurchstroemten Fussbodenkonstruktionen. 


tionary thermal conduction and temperature Gewbuscn in 

floor constructions with warm air flow). 

TIB/B90-81872/GAR 103,119 
SPACE HVAC SYSTEMS 

Laemmitys- ja iimastointiprosessien dynaaminen simu- 
lint baceperens ye 4 + Teniolmelie, (HVACSIM(sup + )- 


pri xperience). 
DE 051871 11/GAR 


103,709 
SPACE INFRARED TELESCOPE FACILITY 
SIRTF: Probing the Dark Corners of the Galaxy. 
N90-27577/7/GAR 102,776 


SPACE LABORATORIES 
Hooomen | for Space Station Freedom Laboratory Payload 


Integration. 

N90- vane il 105,521 

Research Opportunities on the Space Station. 

N90- 0.27578/5/GAR 102,777 
SPACE LAW 

Manned Space Stations: Legal Issues. 

N90-26711/3/GAR 103,055 


US/international Space Station: Legal Aspects of Space 
Objects and Jurisdiction and Contror 
N90-26713/9/GAR 103,056 


La Responsabilite pour Dommages dans le Cas des Sta- 


_ aed (Damage Responsibility and Liability in 
N90-26714/7/GAR 103,057 


Mir: A Soviet Space Station. Some Legal Aspects of 
International Cooperation. 

N90-26715/4/GAR 103,058 
International Space Station: The Legal Framework. 
N90-26716/2/GAR 103,059 
Partnership Concept and international Management. 
N90-26717/0/GAR 103,060 
La Station Internationale: Conditions = Acces et d’Utilisa- 
tion (The International Space Sta’ Conditions of 
Access and Use). 

N90-26718/8/GAR 103,061 


pn Work in Space: The Astronaut’s Legal Status. In- 
N90-; 26719/6/GAR 


103,062 
La Station Spatiale Nationale Habitee: Aspects Juridiques 
Internationaux janned National Space Station: 
International Legal Considerations). 
N90-26720/4/GAR 103,063 


Astronauts’ Legal Status: The International Space Sta- 
tion 


N90-26721/2/GAR 103,064 

- Movements Transfrontieres: Biens, Personnes et 
ts: Goods, Person- 

be and cod ies). 

N90-26722/0/GA\ 103,065 

faere Station Intellectual Property Rights and US Patent 


iw. 
N90-26723/8/GAR 103,066 


Les Fabrications dans |’Espace: Protection et Valoorisa- 
tion des Innovations le Point de Vue d’UN Utilisateur 
(Space Manufacture: Protection and Valuation of Innova- 
tions from a Users Point of View). 

N90-26724/6/GAR 103,067 


Le Droit de I’Espace a I’Epreuve de la Station Spatiale 
(Space Law Put to the Test by the International Space 


Station). 
N90-26727/9/GAR 103,070 





SPACE LOGISTICS 
Long Cycle Pressurized Logistics Module: An Italian Con- 
et to the Space Station Freedom Logistics Scenar- 


N90-26058/9/GAR 105,635 
SPACE MA'NTENANCE 

Sdio Robotics in ce Applications. 

N90-25514/2/GA 105,672 

Telepresence for Space: The State of the Concept. 

N90-25526/6/GAR 103,104 

Flight Telerobotic Servicer (FTS) NASA's First Operation- 

al Robotic System. 

N90-25537/3/GAR 105,509 


Telerobot Testbed: An Architecture for Remote Servicing. 
N90-25538/1/GAR 105,473 


SPACE MANUFACTURING 
Les Fabrications dans l’Espace: Protection et Valoorisa- 
tion des Innovations le Point de Vue d’UN Utilisateur 
— Manufacture: Protection and Valuation of Innova- 
is from a Users Point of View). 
NO0.26724/6/GAR 103,067 


SPACE MISSIONS 
Space Exploration: Cost, Schedule, and Performance of 
NASA’s MARS Observer Mission. Fact Sheet for the 
Chairman, Subcommittee on Science, Technology, and 


Space, Committee on Commerce, Science, and Trans- 
ition, US Senate. 

N90-26021/7/GAR 105,420 
Long-Range Planning Cost Model for Support of Future 
Space Missions Space Network. 
N90-26231/2/GA 105,596 
oo CO-OP: Achieving ye * earsagen Operations 

a Community of Low-Cost Ri 
Nov27308/8/G R 105,445 


i ogg System Using Object-Oriented Fault Tree 
Ss. 
N90-27313/7/GAR 105,561 


Intelligent Tutoring Systems for Space Applications. 
N90-37324/4/GAR 
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Sixth Generation Robot in Space. 

N90- 27392/7/GAR 105,447 
Upcoming Planetary Missions and the Applicability of 
High Temperature Superconductor Bolometers. 
N90-27811/0/GAR 105,492 
Liquid Lubrication in Space. 

N90-28063/7/GAR 105,462 


SPACE NAVIGATION 
Applications of Different Design Methodologies in Naviga- 
tion Systems and Development at JPL. _ 
N90-26221/3/GAR 105,590 
SPACE PERCEPTION 
by gine Avant/Apres Reconstruction de Surfaces 
dans des Images de Profondeur (Segmentation 
Before and after Reconstruction of 3-D Surfaces in Depth 
Imagery). 
N90-26551/3/GAR 103,450 
SPACE PLASMAS 
Plasma Interactions and Effects for Large Systems. 


N90-25545/6/GAR 105,511 

Solar Array Arcing in Plasmas. 

N90-25558/9/GAR 105,628 
SPACE sag se 

PLATO: a Plateform Orbiter Concept. 

Noo e082 105,623 

Propulsion for LEO and GEO Platforms. 

NOO-27785/6/GAR 03,281 
SPACE PROBES 

Nasa/Usra University Advanced Desig in Program at the 

University of Illinois for the 1989-1990 Academic Year. 

N90-26049/8/GAR 105,633 
SPACE PROGRAMS. 

Space P Safety: Funding for NASA’s Safety Orga- 

nizations id Be Centralized. 

N90-28434/0/GAR 105,606 


Strukturierte Analyse der Einsatzmoeglichkeiten von a 
und R_ Technologien in Raumfarhtprogrammen (Struc- 
tured pally od the ors of a and R Technol- 
in ice Programs). 
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—- and Space in the US: A Literature 
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SUPERSONIC NOZZLES 


Supersonic Wind Tunnel Nozzies: A a, Annotated 


etek to Aid in the Development of Quiet Wind 
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N90-26019/1/ 102,520 
SUPERSONIC TRANSPORTS 


Application of Laminar Flow Control to Supersonic Trans- 
port Configurations. 
N90-25944/1/GAR 102,285 
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SUPERSONIC WIND TUNNELS 
Euler Analysis Comparison with LDV Data for an Ad- 
vanced Counter-Rotation Propfan at Cruise. 
N90-25946/6/GAR 102,287 


Supersonic Wind poner Nozzles: A Selected, Annotated 


to Aid in the Development of Quiet Wind 
Tunnel Tech 
N90-26019/1/GAR 102,520 
SUPERSONICS 


eeenen ned Scramjet Combustor Component 


Development Tests. 
N90-27934/0/GAR 103,314 
SUPPLY AND DEMAND 


Staff report: Electric power supply and demand for the 
contiguous United States, 1989--1998. 

DE90016004/GAR 103,573 
Minera! Position of the United States: The Past Fifteen 
Years. 

PB91-110171/GAR 104,667 


SUPPORTS 
Laboratory Evaluation of Cable Bolt Supports (in Two 
Parts). 1. Evaluation of Supports Using Conventional 


Cables. 
PB91-110643/GAR 104,668 


SURFACE ACOUSTIC WAVE DEVICES 
Surface Acoustic Wave Filters in Zno-Si02-Si Layered 
Structures: Design, Technology, and Monolithic Integra- 
with Electronic Circuitry. 
N90-26638/8/GAR 103,494 


Anwendiungen Eines Akustischen Oberflaechenwellen- 
Convolvers zur Signalverarbeitung in der Messtechnik 
und der Nachrichtentechnik (Utilizations of an Acoustic 
Surface Wave-Convolver for Signal Processing in the 
Measurement and Information Techniques). 


N90-27947/2/GAR 103,473 
SURFACE AIR 
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eny as atmospheric ir masses at Mauno 

Loa Observatory. 
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Annual report of the Surface Air Sampling ta 
DE90014873/GAR 103,877 
1989 intercomparison of radon progeny measurement 
methods equipment in N America. 
DE90014874/GA 103,878 


August 1988 and June 1989 radon intercomparisons at 


EML. 
DE90014875/GAR 103,879 


Radionuclide concentration in —— air from 1988 

to 1989 in North Germany and North Norway. 

TIB/B90-82036/GAR 103,898 
SURFACE BARRIER DETECTORS 

Development of compliance specifications for Rocky 

Flats Plant criticality alarm detectors. 

DE90015673/GAR 104,783 
SURFACE CHEMISTRY 

Chemical pretreatment of coal in a stirred ball mill. Fossil 

—o quarterly report, 1 January 1988-31 March 1988. 
DE90016715/GAR 103,634 


Electrocatalyst Surfaces. Annual Report January-Decem- 
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ber 1988. 

PB91-104281/GAR 103,216 

Pompey of Thermal- = Electron Microscopy to im- 
Assessment 


aging and of Corrosion on Rough Steel Sur- 
PB91-112524 104,171 
SURFACE CONTAMINATION 


Weiterentwicklung eines Verfahrens zur Entfernung ra- 
dioaktiv kontaminierter Beschichtungen von Beton- — 
Stahistrukturen bei der Stillegung von Nuklearanla 

mittels vara arenes era hlussbericht. (Fu 

development of a process for removal of radioactive. 
ly contaminated coatings from concrete structures when 
shutting down nuclear plant by using shock cooling. Final 


). 
/A90-82013/GAR 104,847 
SURFACE CRACKS 
Fracture Toughness of Polyimide Films. 
N90-26130/6/GAR 104,126 
SURFACE DEFECTS 


Surface Condition Effect on the Fatigue Behavior of Alu- 
minum Lithium Alloys. 


N90-25209/9/GAR 104,207 
a= amp me of Single-Cycle Versus Multiple-Cycle Proof 
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Chemische lung von Oberfiaechenschichten auf 
Aluminium-Legierungspulvern. (Chemical treatment of alu- 
minium powder laces). 
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D.C. magnetron 
CrN films - ored by 
TIB/B90-82000/GAR 
SURFACE LAYERS 
Calculs d’Ecoulements Tridimensionnels Avec Surface 
Libre, Rapport de Synthese Final (Calculation o of Surface 


Free Three Dimensional Flows). 
N90-28022/3/GAR 
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SURFACE MAGNETISM 
Micromagnetic Calculations of 180 deg —— Domain 
Wall Magnetization Profiles with C 

ments. 
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SURFACE MINING 
Regional study of rock drains in surface coal mines in 





105,207 








Canada, phase |. 

MIC-90-02537/GAR 104,614 
Slip-and-Fall Accidents during Equipment Maintenance in 
the Surface Mining industry. 

PB91-110064/GA 104,658 


SURFACE NAVIGATION 
Planning for Execution Monitoring on a Planetary Rover. 
N90-25548/0/GAR 105,474 
prim sy sw von Monopulegestustzten Funkortungs- 
systemen Z des R (Investigations 
of Monapulee- Aasinied “Radio Location Systems for the 
Safety of Surface Traffic). 
N90-26806/1/GAR 


SURFACE PROPERTIES 
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PB91-108431/GAR 
SURFACE REACTIONS 

pan ay bee Advances in Materials Science and Appli- 

High Temperature Superconductors. 

NOO-27792/8/GAR 105,137 

Laser Surface Interactions of High-T(Sub c) Supercon- 

ductors. (Abstract Only). 

N90-27809/4/GAR 105,153 


Regression and Combustion Characteristics of Boron 
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Containing Fuels for Solid Fuel Ramjets. 
N90-27928/2/GAR 102,470 
Theoretical Investigation of Gas-Surface Interactions. 
N90-28403/5/GA 103,214 
Vibrational Relaxation at Surfaces. 

PB91-112029 103,219 


SURFACE ROUGHNESS 
Novel non-contact profiler design for measuring synchro- 
tron radiation mirrors. 


DE90017202/GAR 105,055 
Mechanical Paint Removal Techniques for Aircraft Struc- 
tures. 

N90-25254/5/GAR 102,378 


Simple Graphical Descriptions of Natural Land Profiles 
and the Application of Fractal and sub-Fractal Models to 


Them. 
N90-28130/4/GAR 


104,458 
Gestoerte a ne Plattennachlaeufe. (Perturbed 
compressible plate wakes). 
TIB/A90-81997/GAR 102,361 


SURFACE ROUGHNESS EFFECTS 
Grain-Size Distribution and Armoring in Gravel-Bed 
Rivers: A Case Study. 


N90-25285/9/GAR 104,501 
SURFACE TEMPERATURE 

aw ey and Modeling Near-Surface Reflected and 
Emitted Radiation Fluxes at the Fife Site. 
N90-26378/1/GAR 102,925 
Stratocumulus Cloud Height sates Determined from 
Surface and Satellite Observation 

N90-28230/2/GAR 102,973 


SURFACE VEHICLES 
Lunar Articulated Remote Transportation System. 
N90-26332/8/GAR 

SURFACE WATERS 
Water Resources Data for New Hampshire and Vermont, 
Water Year 1989. 
PB91- 108290/GAR 103,951 
Water Resources Data for California, Water Year 1989. 
Volume 2. Pacific Slope Basins from Arroyo Grande to 
Oregon State Line Except Central Valley. 
PB91-108308/GAR 103,952 


Water Resources Data for West Virginia, Water Year 


1989. 
PB91-108530/GAR 103,953 
Water Resources Data for Nevada, Water Year 1989. 
PB91-108647/GAR 103,954 
SURFACES 
Light scatteri 
DE90016311/ 
Fiber-Optic Projected-Fringe Digital interferometry. 
N90-28033/0/GAR 105,074 
X-ray Photoelectron and Auger Electron Forward Scatter- 
ing: A New Tool for Surface Crystallography. 
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Rae, and Probing: Vibrational Relaxation in Time 
troscopy. 
PB91- 112227 103,221 
SURFACTANTS 


Influence of Sulfate lon on the Coal-Wetting Performance 
of Anionic Surfactants. 
PB91-105635/GAR 104,638 


yore of Nonionic Surfactants on Chalcopyrite Leaching 
Chemical Condi 


mp itions. 
PROT. 105692/GAR 104,639 
SURGES 
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SURVEILLANCE 


Characteristics of the laea Correlation Monitor Material 
for Surveillance Programs. 
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Space-Based Wide Area Surveillance System Studies. 
N90-27444/0/GAR 102,896 


hs ame and Control in the Age of Space-Based Sur- 
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N90-; 27445/7/GAR 104,426 
Oe ccaen RADAR 

rtical Ozone Probing with Lidar. 

NBO. 26416/9/GAR 103,838 
SURVEYS 

Einstein All-Sky IPC Slew Survey. 

N90-25865/8/GAR 102,707 

Aviation Safety: Conditions within the Air Traffic Control 


Work Force. Fact Sheet for Congressional Requesters. 
N90-25958/1/GAR 105,771 


Aviation Safety: Serious Problems Continue to Trouble 


the Air Traffic Control Work Force. Report to Congres- 

sional R ters. 

N90-25959/9/GAR 105,772 

} water Data _-¥ in Revising | the ) Energy Conservation 
in ti jome Construction 


and Safety Standards. Technical Support De Document. 
PB91-107342/GAR 103,771 
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SV40 large — a and the tumor suppressor p53 

are phosphorylated by a DNA-activated protein kinase 

from human cells. 

DE90016556/GAR 104,261 
SWAMPS 


Impacts on Quality of Inland Wetlands of the United 

ee AS Survey of Indicators, Techniques, and Applica- 
of Commu —_ -Level Biomonitoring Data. 
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SWEAT 


Generation Rates and Chemical Compositions of Waste 
Streams in a Typical Crewed Space Habitat. 
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SWELLING 

Radiation-induced mi | development and mi- 

crochemical changes in Fe-Cr-Mn-Ni solute-bearing 
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DE90016359/GAR 104,758 

Effect of helium on r ct in austenitic 
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SYMBOLIC PROGRAMMING 
ae ng a. to Automatic Programming. 
N90-27317/8 1 


SYMBOLS 
Taxiway Sign Effectiveness under Reduced Visibility Con- 
ditions. 
N90-25150/5/GAR 105,705 
SYMMETRIZATION POSTULATE 
oe Test of the Symmetrization Postulate and Ex- 


n Principle. 
Boer. 112243 105,371 
SYMMETRY BREAKING 


Dynamical symmetry breaking of the electroweak interac- 
tions and the renormalization group. 
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DE90017263/GAR 105,320 
SYNCHRONISM 

MTP: An Atomic Multicast Transport Protocol. 

N90-26254/4/GAR 03,363 

Knowledge and Inhibition in Asynch Distributed 

Systems. 

N90-26703/0/GAR 103,416 
SYNCHRONOUS METEOROLOGICAL SATELLITE 

SDI Satellite Autonomy Using Al and Ada. 

N90-27336/8/GAR 105,646 


SYNCHRONOUS PLATFORMS 
Texstar: The All-Texas Educational Satellite System. 
N90-26045/6/GAR 103,054 


Dust Clouds Kosa from the East Asian Dust Storms in 


1982-1988 as Observed by the GMS Satellite. 
N90-27214/7/GAR 102,868 
Reproduction of GMS IR Calibration Table. 
N90-27215/4/GAR 102,887 
Distribution and Movement of Smokes from Forest Fires 
That Occurred juny Ayr Boundary of the P. 's Re- 
public of China and the USSR on April-May 1987. 
N90-27216/2/GAR 104,464 


coin 6 of Dust Clouds from Australian Dust Storms in 
1982-1983 as Observed by the GMS. 
N90- 27221/2/GAR 102,890 


Thermal-Distortion Analysis of an Antenna Strongback for 
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—_ und Aufbau eines Messverstaerkers zum Einsatz 

in einer ger-F 

(Design and tructi 4 a - Jo. gd 

use beam > an accelerator plant). 

TIB/B90-81909/GA\ 105,384 
SYNOPTIC METEOROLOGY 

Study of the Effect of Synoptic Scale Processes in Gem 

N90-27175/0/GAR 102,884 

> tap y me 1986 FIRE Cirrus Case Study: Meteorol- 

N90-28280/7/GAR 103,021 
s 

Study of ic and catalytic properties of cobalt 

base solids for is of alcohols. 

DE90514537/ 103,659 
SYNTHESIS (CHEMISTRY) 

N90-26129/8/GAI 103,230 

Synthesis of Y1Ba2Cu30x ‘conducting Powders by 

Reaction. (Abstract Only). 

N90-27855/7/GAR 105,191 
SYNTHETIC APERTURE RADAR 

er re one 

NOD e0eN GAR 103,480 

Concepts for High Resolution Space Based SAR/ISAR 

N90-25096/0/GAR 103,481 

Geocoded Spaceborne SAR Products for Geological Ap- 

ications. 

too 28410/3/GAR 104,488 
SYNTHETIC ELASTOMERS 

pg Emulsion. 

PB91-108571/GAR 103,253 
SYNTHETIC FIBERS 

hy in the Use of Mineral and Synthetic Fibers: Work- 

ing Document and Report of the Meeting of Experts on 

Satety in the Use of Mineral and Synthetic Fibres. Held in 

Geneva (Switzerland) on April 17-25, 1989. 

PB91-106575/GAR 104,177 
SYNTHETIC GRAPHIC IMAGES 

Entwurf und Aufbau eines flexiblen autonomen elektronis- 

chen A les. (Design and structure of a flexible 

autonomous ‘onic display instrument). 
TIB/A90-81967/GAR 102,514 


SYNTHETIC RUBBERS 
Nylon and Teflon Scribe Effect on NBR to Chemiok 233 
and NBR to NBR Bond Interfaces. 


N90-28095/9/GAR 104,051 
eee apap ANALYSIS 

lor developing integrated numeric and symbolic 
cn pa fault diagnostic reasoning. 
DE90016287/GAR 104,066 
Representation scheme for fault diagnosis. 
DE90016291/GAR 103,113 
Representation scheme for fault diagnosis of physical 
systems. 
DE90016362/GAR 104,851 


SYSTEM FAILURES 
StarPlan: A Model-Based Diagnostic System for Space- 


craft. 

N90-25511/8/GAR 105,501 

— Automating Control Centers with Expert System 

NOD cSeae/2/GAR 105,626 
SYSTEMS ANALYSIS 


System compliance ni yoru sareki no doteki kyodo soku- 
tei gosa no hyoka hoho. (Method to evaluate system 
compliance in dynamic strength tests of gravelly = 

DE90517064/GAR 03,254 


vioral Networks as a Model for Intelligent roe 
N90-25561/3/GAR 03,464 
Integration of Automated Knowledge Acquisition with 
Computer-Aided Software Engineering for Space Shuttle 


Expert Systems. 

N90-27307/9/GAR 105,559 

Cosstnates of Leal o- Simulation Models 

N90-27322/8/GAR 103,424 

Experimental Fault Characterization of a Neural Network. 

N90-28373/0/GAR 103,476 
SYSTEMS ENGINEERING 


Test Bed Experiments for Various Telerobotic System 
Characteristics and Configurations. 


N90-25572/0/GAR 104,079 
Enroute at on Planning: The Design of Cooperative Plan- 
Nob.2t004/9/GAR 105,706 
Communications System Configura- 
tion Based on Optimal Estimation Theory. 
N00-26216/3/GAR 103,359 
Low-Gravity Fluid Physics: A Overview. 
NB0-26278/4/GAR 2 3g 105,678 
Based Systems from KEE to Ada. 
NOO-27 yraaRn” 103,472 
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SYSTEMS INTEGRATION 











Process and Information Integration Via Hypermedia. 

N90-25534/0/GAR = 105,583 

Test Bed Experiments for Various Telerobotic System 

Characteristics Configurations. 

N90-25572/0/GAR 104,079 

Ki Based Approach to Configuration Layout, 

J , and Documentation. 

N90-27286/5/GAR 105,546 

—— Simulation pan seme of Vision Algorithms 

N9O.27305/4/ R 105,448 

Aircraft Int ited Monitoring Systems. 

N90-27617/1/GAR 102,373 
SYSTEMS MANAGEMENT 

Making Real-Time Reactive Systems Reliable. 

N90- /3/GAR 104,059 

Space Station Advanced Automation. 

N90-27300/4/GAR 105,556 
SYSTEMS tenagene 

Algorithmen und Abschaetzungen Zur Ausr Lin- 

earer, Zeitinvarianter Differenzensysteme Stell- 

( and Evaluation for 
Regulation of Linear, Time-independent Difference Sys- 
lems under Value Limitation). 

NO0-28964/9/GAR 103,431 
SYSTEMS STABI 

Stability of Differential Systems with Delay. 

N90-27408/5/GAR 104,248 
SYSTOLIC ARRAYS 

Algorithmique Parailele pour les Machines a Memoire 

Distribuee (; —— aux salomany Or Matriciels) (Paral- 

lel Agetinen tor ———— fers (Applica- 

tions to Matricial Aigorithms)). 

N90-26573/7/GAR 103,414 
TABS (CONTROL SURFACES) 

Elevator Tab Assembly Producibility Study. 

N90-25133/1/GAR 102,377 
TAIL ASSEMBLIES 

ee 2 ee eee | Aerody- 

or: ! tics of a Tees Sutece F-15 Model 

N90-25938/3/GAR 102,280 
TAILINGS (METALLURG 


Y) 
of a manual of methods used in revegetation 


of reactive sulphide tailings basins: Final report. 

MIC-90-02542/GAR 104,618 
TAKEOFF 

—— of the Joint FAA/NASA Aircraft/Ground 

y Friction Program. 

N9O-28057/3/GAR 103,238 
TALC 

Talc in Southeastern Ontario. 

MIC-90-00941 /GAR 104,568 
TANKS 

Single-shell tank systems technical support program plan. 

DE90015373/GAR 104,811 

Tank farm surveillance and waste status summary report 

for May 1990. 

DE90017231/GAR 104,828 


Radioactive waste storage tanks at the Hanford 3 
DE90017234/GAR 

Underground storage tank compliance activities or the 
Hanford Site. 
DE90017235/GAR 104,831 
Waste characterization plan for the Hanford Site single- 
shell tanks. 
DE90017236/GAR 104,832 


TANKS (CONTAINERS) 
Nonlinear Axisymmetric Free Vibrations of a Liquid in a 


Cylindrical Tank with an Elastic Bottom. 

N90-27092/7/GAR 105,035 
TANTALUM 

Correlated e (+ ) e (-) peaks observed in heavy-ion colli- 

sions. 

TIB/B90-81878/GAR 105,381 


TANTALUM 181 TARGET 
New approach for poms & measurements of keV neutron 





capture cross examples of (93) Nb, (103) 

Rh, and (181) Ta. 

TIB/B90-81923/GAR 105,386 
TANTALUM COMPOUNDS 

Ternary superconductor ‘NbTiTa’ for high field superfluid 

DES00T A 

DE90014879/GAR 105,234 

Synthesis and properties of novel cluster phases. 

aoe report. 

DE90015824/GAR 103,178 
TANTALUM NITRIDES 

Erweiterung der TaN-D hi hnologie. Phase 1. 

Abschlussbericht. (Expansion of the TaN thin film tech- 

. Phase 1. Final report). 
TIB/ 1946/GAR 103,532 
Entwicklung von FET-Breitband- und FET-Kanah 





kern sowie von Isolatoren in TaN-Duennschichttechnolo- 
Abschlussbericht. (Development 


gie. of FET broadband 
and FET channel as well as insulators in TaN 


thin film technology. Final report). 





TECHNOLOGY TRANSFER 
TIB/A90-81947/GAR 103,533 
TARGETS 
bm ep rey one Way = Vector Dis- 
poop ttack in sation Aircrate 
Riod25: ob.25981/S/GA a gn 102,481 
Space-Based Wide Area Surveillance System Studies. 
N90-27444/0/GAR 102,896 
TARIFFS 
Austria: International Customs Journal. 11th Edition, Year 
1990-1991. 
PB91-107706/GAR 103,146 
Soe 1989: An Annual Review of the Work of 
PB91-111419/GAR 103,156 
TASK COMPLEXITY 
Performance-Based Workload Assessment: Allocation 
Strat = Added Task Sensitivity. 
N90-; '9/GAR 102,246 
TASKS 
Strat and Added Task Sensitivity. 
N90 286S0/0/GAR 102,246 
Investigation of Automated Task Learning, Decomposi- 
tion . 
N90-26488/8/' 103,103 
TASTE 
Taste Discrimination Learning in Preweanling Rats. 
PB91-109660/GAR 104,296 
TAU PARTICLES 
— at a Tau Charm Factory. 
90016732/GAR 105,304 
TAXES 
Conference Report on the Omnibus Budget Reconcilia- 
tion Act of 1990, HR 5835 - H. Rpt. 101. 
PB90-960110/GAR 103,137 
TAYLOR INSTABILITY 
Experimental ro the Taylor-Goertier —. 
N90-28014/0/GA\ 
TOR enny ae 


Communications 
Earth Orting Spe Spacecraft. Report to Chairman, — 
= on Space Science and Applications, 
Science, Space and Technology, House of Representa. 
Noo-2621 5/5/GAR 105,587 
TECHNICAL ASSISTANCE 


International Centre for Ocean Development (Canada): 
Annual report 1988-89. 


MIC-90-00713/GAR 104,964 
Technical Assistance Centers, Region A, Chapter 1 
Annual Report, October 1, 1989-September 30, 1990. 
PB91-107631/GAR 103,085 
Rural ———, Assistance Center, n 1. Final 
Report, 1989 - September 30. 

PB91- 107640/GAR 103,086 

TECHNOLOGICAL FORECASTING 


Materials and Structures for 2000 and Beyond: An At- 
tempted Forecast by the Dir Materials and Structures De- 
it. 





partmeni 

N90-26173/6/GAR 102,409 
TECHNOLOGIES 

Mechani lectrochemical and ani pic silicon 

etching and its applications. 

Tig /B90-81831 /GAR 104,131 
TECHNOLOGY ASSESSMENT 


Moving America; New Opportunities: As- 

sessment of the Potential for tee Levitation Trans- 

portation Systems in the United States. A Report to Con- 
ess. 

Bp01-104508/GAR 105,742 

Moving ; New New Opportunities: As- 

sessment of the Potential tor Ms for 7 Magnetic Levitation Trans- 

portation Systems in the United States. Report 

ment. 


PB91-104596/GAR 105,743 
TECHNOLOGY MANAGEMENT 


Technologiemanagement als ee einer effi- 
zienten Unternehmensfuehrung echnology manage- 
ment as a strategic element in efficient corporate man- 





eee. 

TIB/B90-81999/GAR 105,699 

TECHNOLOGY TRANSFER 
Planning f rk for transferring building energy tech- 
98000847 /GAR 103,569 
s. - transfer process: Background for the Nation- 
al Energy tegy. 
DE90014301/GAA 102,254 
OBCS technology transfer program. A progress report. 
DE90016499/GAR 103,755 
La collaborazione ENEA — dal nucleare all’impian- 
tistica industriale: by gl prodotti e orizzontalita’ 
delle tecnologie e delle capacita’ sviluppate. (ENEA 
(Italy) transfer of nuclear power plant technological inno- 
vations to industry). 
DE90514528/GAR 104,866 
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La collaborazione ENEA/Industria nel settore 
pros pe S chile tension dogh impiend oar produ- 
di energia: i i anni 1983-87. 
(ENEA/Italian industry coordinated R&D in the thermo- 
electromechanical sector: 1983/87 program results). 
DE90514529/GAR 104,867 
Technology Transfer: Implementation Status of the Fed- 
eral bee wed Transfer Act of 1986. Report to Con- 


e— Requesters 
25707/2/ re 102,259 


Rae yee mee Se Se the Transfer of NASA 
Aerospace aeetaey to Other Industries. 
N90-28446/4/GAR 102,263 
Materials Studies for Magnetic Fusion Energy Applica- 
tions at Low Temperatures-xXIil. 


PB91-107086/GAR 104,772 


Technology Trends in CFC and Halons Replacement. 
cae eee 103,850 
- Hermes - Columbus. Technologische Bedeu- 
tung Sw ESA-Grossprogramme fuer die deutsche Indus- 


trie. ne (Ariane 5 - Hermes - Columbus. The 
| significance of the major ESA programs for 

German industry. % 

TIB/A90-81971/GAR 102,273 


The technological 
of the major ESA programs for German in- 
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2 rere GAR 102,274 
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pomwence, the Transfer of NASA 
4 fey industries. 

NOO-20446/4/GAR 102,263 
TECTONICS 

mange Workshop on Early Tectonic and Volcanic Evolu- 

tion of Mars. 

N90-27176/8/GAR 102,544 

Mevtv W. on Tectonic Features on Mars. 

N90-27609/8/GAR 102,547 

Nasa Geodynamics Program: Bibliography. 

N90-28123/9/GAR 104,493 
TEFLON (TRADEMARK) 

M-52 Spray Booth Qualification Test. 

N90-27727/8/GAR 104,127 


Nylon and Teflon Scribe Effect on NBR to Chemlok 233 
and NBR to NBR Bond interfaces. 
N90-28095/9/GAR 
TELECOMMUNICATION 
Novel Multireceiver Communications System Configura- 
tion Based on Optimal Estimation Theory. 
N90-26216/3/GAR 
Telecommunications and Data Acquisition Report. 
N90-26217/1/GAR 103,360 
Brief State-of-the-art Review on Optical Communications 
for the NASA Ises Workshop. 
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Geographic Information Systems, 1990. 
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HRIS Abstracts. Volume 23, Number 1 - Spring 1990. 


PB91-108472/GAR 105,757 
TRAFFIC SAFETY 

Roadside Safety, 1990. 
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Weather and Viewing and Durability of Reflective Sheet- 
ing. 
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TRAFFIC SURVEYS 
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e900 16840/GAn 105,121 
— Study of Superconductivity in Bi-Pb(Sn)-Sb 
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Travelling-Wave-Based Protection of High-Voltage Net- 


N90-26260/1/GAR 


103,493 
TREES (MATHEMATICS) 

— Sets of Block Designs. 
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temperature and current. 
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oe Moisture Structure Observed During 
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Global eee chemistry modeling. 
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Global Changes in Tropospheric Chemistry. 
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Measurements of Tropospheric Nitric Acid over the West- 
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Global Consequences of Increasing Tropospheric Ozone 
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Contribution to the Euratrac Subproject TOR. 
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Tapeaete Sounders. 
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Tropospheric Response Pattern to Solar Activity oe 
N90-28165/0/GAR 102,897 


Solar Activity, the QBO, and Tropospheric Responses. 
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Weather. 
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Solar Activity Influences on Atmospheric Electricity and 
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Safety Implications of Various Truck Configurations. 
Volume 2. Appendixes. 
PB91-108548/GAR 105,760 


TRUCKS 
Proof of Principle a? for a Lunar Dumptruck. 
N90-26823/7/GAR 105,481 


Pilot Study of a Portable High Speed Weigh-in-Motion 
System. 
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Safety Implications of Various Truck Configurations. 

Volume 2. Appendixes. 
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TUBES 

Enhanced tubes for electric utility steam condensers. 
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TUFF 

Manganese-oxide minerals in fractures of the Crater Flat 

Tuff in drill core USW G-4, Yucca Mountain, Nevada. 
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Measuring the dynamic compression and release behav- 
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TUNABLE LASERS 

Tunable Diode Laser Absorption Spectrometry for Ultra- 

Trace Measurement and Calibration of Atmospheric Con- 

stituents. 
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TUNAS 

Summary of the 1988 U.S. Tuna/Dolphin Observer Data. 
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TUNGSTEN 

Microstructural and phase stability studies of nanometer 
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Kinetik der selektiven katalytischen Reduktion von Stick- 
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oxides). 
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TURBINE ENGINES 
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TURBINE EXHAUST NOZZLES 

La ne, lt Fluid Dynamics 3-D Analysis for Advanced 

ic n. 
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TURBINE INSTRUMENTS 

Combustion Instrumentation. 

N90-25996/1/GAR 103,297 
TURBINE PUMPS 

Reusable Rocket Engine Turbopump Health Monitoring 

System, Part 3. 

N90-26320/3/GAR 103,333 
TURBOCOMPRESSORS 

Simulation Code for Turbocompound Diesel Engines. 

N90-25348/5/GAR 103,285 


Application of High Performance Metals in Gas Turbine 
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Comparative Engine Performance Measurements. 
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TURBOPROP AIRCRAFT 

High Speed Ti Aeroacoustic Study (Counterrota- 

tion). Volume 1: Model Development. 
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TURBULENCE 

Some preliminary results from airborne meteorological 

measurements in a coastal region in Blekinge 1989. 
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NOO-27578/ 1 y reel 102,774 


je Situ of YBCO erie c) Superconduct- 
Thin Films by MOCVD and 


103,224 


102,396 

















VENTILATION 
N90-27162/8/GAR 102,535 
VEHICLE SIGN COLLISIONS 
Automobile Impacts with Small Signs. 
PB91-106021/GAR 105,749 
VEHICLE SIZE LIMITS 


be a a of Various Truck Configurations. 

PB91- 108848 /GAR * 105,760 
VEHICLE WEIGHT LIMITS 

nl Pie of Various Truck Configurations. 


‘olume 2. 
peor. 108548/GAR 


105,760 
VEHICLES 
i foer Radarmalarea hos Fordon 
jadar Cross Section Calculations of Vehicles). 
PB91-111021/GAR 103,485 
VEHICULAR TRAFFIC CONTROL 
Roadside Safety, 1990. 
PB91-108399/GAR 105,752 
Time to Lanes: A Literature Review. 
PB91-108449/GAR 105,755 
Pavement ing Materials. 
PB91-108506/GA\ 105,759 


Use of Solar Energy pret gle aon of pay Guide 
& 4 fic Si ; 

Poot ioeses Gant 105,761 
a of an Automated Traffic Counting System with 
PB91-108597/GAR ues 105,762 
ne maeye, Oy nro on Field Inspection and Reha- 
bilitation of Traffic Control Devices, Reston, Virginia, Feb- 
ware’. 1990 and Salt Lake City, Utah, February 21-23, 
PB91-108605/GAR 105,763 
| igation of the Legibility of Sign Letter and Back- 
Type Combinations BN Conditions of 

leather and Viewing and Durability of Reflective Sheet- 
peo1-110288/GAR 105,765 

















ial _— ‘AR 104,714 os N aa 105,205 VELA X-1 X RAY SOURCE 
POR VHE ma Emission from Southern Hemisphere X 

Erdrormente Protection Agency Civil Enforcement Carbon Chemistry in Dense Molecular Clouds: Theory ray Binaries. he 
Docke' and tional Constraints. N90-25758/5/GAR 102,603 
PB91 O21 700/GAR 103,983 N90-27571/0/GAR 102,770 

Hard X ray Pulses from Vela X-1. 

US NRC Cl, Cll, and CO as Tracers of Gas Phase Carbon. N90-25791/6/GAR 102 636 

us. Nuclear Regulatory Commission Functional Organi- N90-27572/8/GAR 102,771 . é 
tion Charts, 5, 1990. Unifying Picture of Gas-Phase Formation and Growth of ee ae Vela X-1. 102.664 
NUREG 0328-Al 14/GAR 104,923 PAH, Soot, Diamond and Graphite. . 

US OSHA N90-27575/1/GAR 102,774 + VELOCIMETERS 
R of the President to the Congress on Occupational F ion and Structure of Circ ilar and | i Application of Fabry-Perot velocimetry to hypervelocity 
Safety and Health for Calendar Year 1980. Dust. impact experiments. 

PB91-106864/GAR 104,313 N90-27576/9/GAR 102,775 DE90015612/GAR 104,986 

USA VAPORIZING VELOCITY - Sy 
Staff report: Electric power su and demand for the ae zur turbulenten Tropfenbewegung und Quasar Pairs and Quasar’s Peculiar Velocity. 
contiguous United States, 19601998. Verdampfung unter brennkammertypischen Stroemungs- N90-28474/6/GAR 102,803 
DE90016004/GAR 103,573 bedingungen. (Studies 7 ae drop motion and va- —_ vEL_ CITY DISTRIBUTION 
os as January-March 1990. Porization under typical condiiens for comtustion Flow Resistance and Critical Shear Stress in Steep 

90017412/GAR 103,657 4 hannels. 

USER MANUALS (COMPUTER PROGRAMS) “—<- ial amnepmnnEe onan 
Versinn (OR Annan). Reference Atmospheric Model, 1990 Down-to-Earth Studies of Carbon Clusters. paseo Bm ame in a Gravel-Bed Flume; for Steady 
N90-26435/9/GAR 102,866 Woe oye rem snj72 N90-25283/4/GAR 103,237 
User's - » the Event Monitor: Part of Prognosis Long-Term Optical Behaviour of X Per = 3U 0352+ 30. = ane Flow in Smooth Open Channel Sona 
PB91- 1O708/GAR 104,468 VARICELLA Z avi M t of T. and Par ters in Turbulent 

ig iy sere Application of Biophysical, Biochemical, Immunologic, Models. 

Land Application of Imaging Spectrometry. pont Molecular Virologic Techniques in Rapid Viral Diag- N90-26271/8/GAR 105,023 
N90-25415/2/GAR 104,727 Response of a Viscous Liquid Column to Pitching- and 
Applications of ISES for Meteorology. PB91-108878/GAR 104,273 Roll-Excitation in Zero-Gravity Environment. 
N90-27160/2/GAR 102,883 VARIOMETERS N90-27000/0/GAR 105,438 
Langley 14- by 22-Foot Subsonic Tunnel: Descripti Imp ts of Automatic Magnetic Observatories in Response of Differently Axially Excited Viscous Liquid 
Flow acteristics, and Guide for Users. Italy. Bridges in Zero-Gr: 3 
N90-27649/4/GAR 102,521 N90-27185/9/GAR 102,821 N90-27001/8/GAR 105,439 

V/STOL AIRCRAFT Improvements in Fluxgate Magnetometers at Danish Me- pe er Sloshing Response in a Spinning Container Due to 
Hot Gas Ingestion Characteristics and Flow Visualization teorological Institute's Magnetic Observatories. Axial Excitation. 
of a Vectored Thrust STOVL Conan N90-27187/5/GAR 102,823 N90-27087/7/GAR 105,030 
N90-26009/2. 103,301 VECTOR DOMINANCE MODEL ~~ . pr apr Loesung der Oseenschen aa ye 
H-Infinity ‘see eaten Flight-Propulsion Contro! ‘ector meson and tik pling of the chung des Quer A D Zylinders bei 
Design for a STOVL Aircraft in Transition Flight. ton in soft and hard processes. Schlupf (Analytical Resolution of the Oseens Differential 
N90-26011/8/GAR 102,402 1B/B90-81927/GAR 105,390 Equation of Inclined Turning Cylinder with Gliding). ene 
Sideslip-Induced Static Pressure Errors in Flight-Test VECTORS (MATHEMATICS) N90-27988/6/GAR , 
Measurements. docuatevertron a Zur Bg om Gleichverteilter eee VENEERS 
N90-27702/1/GAR 102,318 for Pr Midsouth Veneer Industry, September 1990. 

V404 CYG X RAY SOURCE Equa ed Pseudorandom Vectors). PB91-108852/GAR 104,471 

= . NGO 20000/4/GAR 103,432 
Bright X ray Transient GS2023+ 338 (= V404 Cyg) in VENTILATION 
ical Outburst and Decline. VEGETATION ’ Sekoittava jako toimistohuon- 
N90-25724/7/GAR 102,569 Applications of ISES for Vegetation and Land Use. ecssa, uaixing and \aigueomes air distribution in office 

VACUUM N90-27158/6/GAR 104,735 ‘ooms). 

Technology for Low Pressure Plasma Processes, a New VEGETATIVE INDEX DE90518692/GAR — 

Box Concept. Vegetation Stress Monitoring by Fluorescence. prem a asukkaiden viihtyvyys ja energiansaeaestoe. 

N90-25101/8/GAR 104,055 N90-25414/5/GAR 104,726 and habitants’ well-being and energy conser- 
POSITION Land Application of imaging Spectrometry. tion). 

ee by Pulsed Laser Radiation: Plasma N90-25415/2/GAR 104,727 e502 18694/GAR 103,117 
Composition, Deposition Techniques, and Thin Film Prop- ae naar J und Mi der Reflexi ig haft Vv ing av ilationsiuft med gas. (Gas heating of 
erties. den (Modeling and M of ventilation air). 

N90-26677/6/GAR 105,132 Was Canopy Reflectance). DE90796210/GAR 103,710 
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Aspects Toxi iques des Incendies a Bord des Aeron- 
efs. Role de la Pressurisation et de la Ventilation de la 
Cabine, Compte Rendu d’Etude (Toxicological Aspects of 


Fire Onboard Aircrafts: Role of the Pressurization and 
Ventilation in the 
N90-28335/9/GAR 102,472 


In-Depth Survey Report: Control Technology for Small 
Business: Evaluation of a Flexible Duct Ventilation 
System for Radiatcr Repair, at A-1 Radiator, Reno, 








PB91-107987/GAR 104,001 
Fire Location Model. 
PB91-110114/GAR 104,663 
Thermal Decomposition of Ventilation Ducting. 
PB91-110122/GAR 104,664 
VENUS ATMOSPHERE 
Absolute Wind Measurements in the Lower Thermos- 
aaa dyne Sp 
90-27605/6/GAR 102,793 
_oe ition of Plasma Density Bulge in Front of Venus 
N90-28476/1/GAR 102,805 
VENUS SURFACE 
Space Exploration: Cost, Schedule, and Performance of 
NASA's Magellan my = Venus. Fact Sheet for the 
i Tech , and 
ittee on "COMDROTO , Science, and Trans- 
portation tion, US Senate. 
90-26022/5/GAR — 105,421 
VERBAL COMMUNICATION 


ape An Interactive Software Tool for Protocol Analy- 
sis Applied to Aircrew Communications and Workload. 
N90-25541/5/GAR 





102,525 

VERIFICATION TESTS 
haben PROSYT, Arbeitspaket 3.3, 
Werkz zifikation mit PASQUALE, Verifikation 


‘eugset 3: Spe: 
und Test. Abschlussbericht. 
project PROSYT, work 
tion with PASQUALE, verifica’ 


(Coordinated research 
3.3, tool set 3: Specifica- 
and test. Final report). 


TIB/A90-81842/GAR 103,438 
VERIFYING 
ing a Models and Proofs to the Verification of 
stem: 
N90-25625/6/GAR 103,380 
VERMONT 


Water Resources Data for New Hampshire and Vermont, 

Water Year 1989. 

PB91-108290/GAR 103,951 

VERTICAL AIR CURRENTS 

Distribution and Movement of Smokes from Forest Fires 

That Occurred Al the Boundary of the People’s Re- 
blic of China and USSR on April-May 1987. 
90-27216/2/GAR 104,464 

Turbulence Structure in Clear and Cloudy Regions of the 

7 July 1987 Electra Mission. 

N90-28247/6/GAR 102,989 


FIRE Aircraft Observations of Horizontal and Vertical 
Transport in Marine Stratocumulus. 


N90-28261/7/GAR 103,003 

Vertical-Velocity Skewness in the Marine Stratus-Topped 

Boundary Layer. 

N90-28262/5/GAR 103,004 
VERY HIGH FREQUENCIES 


+ on Feasibility Study: Very v= de + teatial Com- 
son Geupomat (136-137 Megahertz 
N90-26210/6/GAR 102,484 
VERY LARGE SCALE INTEGRATION 
Test aux lons Lourds de VLSI Programmables (Heavy lon 
Tests on Programmable VLSI). 
N90-26057/ 1/GAR 105,634 
Contribution au Test des Circuits ee Cmos: Etude 
du Test des Pannes Stuck-on et Si ee (Contribu- 
v7 to Cmos Integrated Circuit Tests: Study of the Stuck- 
Stuck-Open Fault Tests). 
N90-26261 /9/GAR 103,522 
Contribution a la Definition et a la Mise en Oeuvre de 
cna (Un ome Environnemement pour la Conception 
?Assembi: des Circuits Integres) (Contribution to 
the Definition and Application of Nautile (A New Environ- 
ment for the Conception and Assembling of Integrated 


Circuits). 
N90-26554/7/GAR 103,524 


Une Application de |’Intelligence Artificielle a la Synthese 
pe ge! le des Circuits Integres Visi (Application of 
Artificial Intelligence to the Architectural Synthesis of 
VLSI integrat Circuits 
N90-26589/3/GAR 103,525 
Felherkorrigierende Zyklische Blockcodes Zur Zuverlas- 
eitserhoehung von Visi-Schaltnetzen (Cyclic Error 
Correcting Block Codes for Reliability Increasing of Visi 


N 

N90-27968/ 8/GAR 103,527 
Double sided silicon strip detectors. 

N90-28036/3/GAR 105,000 


Materials Problems ns Reliability and Yield of Wire 

Bonding in VLSI Devices. 

PB91-112268 
VIBRATION 

jee” Lifting Surface Method for Single Rotation Pro- 


103,530 
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102,282 
Rotational and Translational Effects in Collisions of Elec- 
Hydrides. 


N90-25940/9/GAR 


tronically Excited Diatomic 
N90-26093/6/GAR 103,189 
sare Modal Analysis and Statistical Energy Analy- 
N90-26634/7/GAR 105,006 


mics of Multistage Gear Transmission with Effects 
of Gearbox Vibrations 
N90-28060/3/GAR 104,096 





Vibrationsschweissen von Polymerwerkstoffen. Prozess, 
Struktur, Eigenschaften. (Vibration welding of polymer 
materials. Process, microstructure, properties). 
TIB/B90-82037/GAR 104,052 
VIBRATION DAMPING 

ign and Implementation of Robust Decentralized Con- 
trol Laws for the ACES Structure at Marshall Space 
Flight Center. 
N90-26046/4/GAR 105,520 
Str 1 Dy Branch Ri h and Accomplish- 
ments. 
N90-26373/2/GAR 105,639 
Power Flow Analysis of Two Coupled Plates with Arbi- 
N90-26632/1/GAR 105,005 


—— of Spoiler Surfaces on the Gene Behavior 
Low-Aspect-Ratio Rectangular Wi 


No0-27700/5/GAH 102,447 

Reaction-Compensation Technology for Microgravity Lab- 

oratory Robots. 

N90-28062/9/GAR 105,461 
VIBRATION MEASUREMENT 


poe wer Simulation of the Quasi-Heterodyne Technique 
lor Double-Pulsed Holographic Vibration Measurements. 
N90-26801/3/GAR 104,997 


Fumiaity F of oe Shock, Temperature, and 
jumii yore | nit. 
N90-28028/0/GA! 103,343 


VIBRATION MODE 
R Parametrique de Modeles Vibratoires de Struc- 
Final (Parametrical Retiming of Vibrational 


Models of Structures, 
N90-28121/3/GAR 


105,223 
VIBRATIONAL STRESS 
Creating a VAPEPS Database: A VAPEPS Tutorial. 
N90-26705/5/GAR 105,642 
VIBRIO VULNIFICUS 
Rapid, Sensitive and Specific Test for Detecting Patho- 
Bacterium, Vibrio vulnificus. 
AT-APPL-7-502 035/GAR 104,290 
VIDEO EQUIPMENT 
Video Camera System for Locating Bullet Holes in Tar- 
= at a Ballistics Tunnel. 
90-26296/5/GAR 104,994 
System for Recording Physical Properties of Clouds. 
N90: 28301/1/GAR 103,042 
VIDEO TAPES 
Audio and Videot : A Literature Study. 
PB91-110973/GA 103,370 
VIETNAM 
Processing of Vietnamese Essential Oils and Related 
Natural Products. 
PB91-111179/GAR 102,538 
VIEWING 
Use of Plaid in the Space Station Freedom Viewing Anal- 
Ki90-2551 7/5/GAR 105,503 
VIRAL ANTIGENS 


— large tumor antigen and the tumor suppressor p53 
lated by a DNA-activated protein kinase 
on human cells. 


DE90016556/GAR 104,261 

VIRAL CYTOPATHIC EFFECT 
parison of Cytopathogenicity, Immunofluorescence 

a oo Pa dete DNA — as Methods for the Detec- 

PBO1-109280/GAR 104,291 
VIRUSES 

Application of Cephyios Biochemical, Immunologic and 

Molecular — — ues to Rapid Viral Diagnosis 

(June 1987-December 987). 

PB91-108944/GAR 104,275 
VISCOELASTICITY 


Characterization of the Creep Compliances J22 and J66 
of Orthotropic Composites with PEEK and Epoxy Matri- 
ces 7 the Nonlinear Viscoelastic Response of the 


Neat Resi 
N90-25082/ 0/GAR 104,135 


Processus de Deformation des Matrices de Composite 
en Relation Avec Leur Structure Moleculaire (Deforma- 
tion Processes of Composite Matrices in Relation to 


Their Molecular Structures). 

PB91-111443/GAR 104,230 
VISCOMETERS 

Modified Ubbelohde Viscometer with Improved Dilution 

Characteristics. 

N90-25326/1/GAR 103,229 
VISCOSITY 

Modified Ubbelohde Viscometer with Improved Dilution 

Characteristics. 


N90-25326/1/GAR 103,229 
Viscosity in Accretion Disks. 
N90-25775/9/GAR 102,620 


ty Natural Damped Frequencies of a Finite Vis- 
is Floating-Zone under Zero-Gravity Condition. 
N90. 26995/2/GAR 105,433 


VISCOUS FLOW 


NSFLEX: An Implicit Relaxation Method for the Navier- 
Stokes Equations for a Wide Range of Mach Numbers. 


N90-25086/1/GAR 102,275 

Viscous Fi ing in Porous Media: A Discussion of the 

Small Length Scale Cut-off. 

Ng0- D531) 1/3/GAR 105,021 

Numerical Analysis of Three-Dimensional Particle-Laden 

Flow Equations. 

N90-26268/4/GAR 102,290 
VISCOUS FLUIDS 


Approximate Natural Damped Frequencies <* a Finite Vis- 
cous Floating-Zone under Zero-Gravity Condi 
N90-26995/2/GAR MOM. os, 433 


R se of a Viscous Liquid Column to Pitching- and 
Roll-Excitation in Zero-Gravity Environment. 


N90-27000/0/GAR 105,438 
Response of Differently Axially Excited Viscous Liquid 
Bridges in Zero-Gravity. 

N90-27001/8/GAR 105,439 


Response of a Viscous Liquid Column to Various Pitch- 
Excitations. 
N90-27090/1/GAR 


105,033 

VISIBILITY 

Taxiway Sign Efiectiveness under Reduced Visibility Con- 

ditions. 

N90-25150/5/GAR 105,705 
VISION 

Visualization of Three Dimensional Data. 

N90-25553/0/GAR 103,501 
VISITORS 


_ Wilderness Visitors Choose Entry Points and Camp- 


PBO'- 106815/GAR 104,720 


VISUAL CONTROL 
Dynamic Monocular Machine Vision and Applications of 


Dynamic Monocular Machine Vision. 

N90-27406/9/GAR 103,452 
VISUAL DISCRIMINATION 

Telepresence for Space: The State of the Concept. 

N90-25526/6/GAR 103,104 
VISUAL FIELDS 

— tones Display to Adapt the Telerobotic Envi- 

io Human Vision. 
N90. 7 25858/5/GAR 103,105 
Cockpit Ocular Recording System (CORS). 

N90-27244/4/GAR 105,714 
VISUAL FLIGHT 

oo Visual Approach Surface High Temperature and 

ests. 

NOD. 27675/9/GAR 102,374 
VISUAL PERCEPTION 

new Sign Effectiveness under Reduced Visibility Con- 

ditio 

N90.251 50/5/GAR 105,705 

Pavement Marking Materials. 

PB91-108506/GA' 105,759 
pang ng 

‘owave gee of Rocky Flats TRU sludge. 

Deo001os0/ GAR 104,802 

In situ vitrification of soil from the Savannah River Site. 

DE90016557/GAR 103,907 

Update on the quality assurance for the waste vitrification 

ants. 
Be9001 7246/GAR 104,834 


Behaviour of the Italian BEL 15 borosilicate glass incor- 
peseion _— HLW with reference to the disposal in clay 


Deoost 4471 /GAR 104,837 
VOCABULARY 

Testing the effective vocabulary capacity method of eval- 

uating speech r nizers. 

MIC-90-00968/GA\ 103,372 
VOICE COMMUNICATION 

Equipment Feasibility Study: Very Hi equency Com- 

munication Equipment (136-137 Megal ey 

N90-26210/6/GAR 102,484 
VOID COEFFICIENT 


Core void reactivity reduction in a BLW/HW experimental 

reactor (Cirene, Latina, Italy). 

DE90514520/GAR 104,915 
voIDS 

Comparison of Air Void Content Measurements in Fresh 

versus Hardened Concretes. 

PB91-110254/GAR 103,244 
VOLATILE ORGANIC COMPOUNDS 

Fiber-optic spectrochemical emission sensor as a detec- 

tor for volatile chlorinated compounds. 

DE90016296/GAR 103,164 
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PBote 107383 * 103,275 

Assessment of the Ci inogenic/P g Activity of 

Asphalt Fumes. 

PB91-110213/GAR 104,422 
VOLCANOES 


of a Workshop on Lunar Volcanic Glasses: 
and Resource Potential. 





N90-26437/5/GAR 104,490 

VOLCANOLOGY 
of a Workshop on Lunar Volcanic Glasses: 

Scientific and Resource Potential. 

N90-26437/5/GAR 104,490 

Mevtv Workshop on Early Tectonic and Volcanic Evolu- 

tion of Mars. 

N90-27176/8/GAR 102,544 
VOLUMETRIC ANALYSIS 


um, magnesium, 


monia by pot 

TIB/B90-81894/GAR 
VORTEX AUGMENTED TURBINES 

— , Bau und Betrieb einer neuartigen Windkraf- 
mit - BERWIAN. 
Phase 2. "Telpojet = ota a tena (Development, 


power plant 
po a vortex ya turbine - BERWIAN. Phe Phase 2. 
fart project 2. Final report). 








TiB/A9¢-02002/GAR 103,746 
VORTEX GENERATORS 
= — Generators for Turbulent Flow Separation 
trol. 
N90-27659/3/GAR 102,314 
VORTICES 


Identification of Aerodynamic Models for Maneuvering 


Aircraft. 
N90-25943/3/GAR 102,284 


Euler Analysis Comparison with LDV Data for an Ad- 
vanced Counter-Rotation Propfan at Cruise 
N90-25946/6/GAR 102,287 


Etude Experimentale du Systeme Tourbillonnaire En- 
gendre Par un hewn de Aieote en Incidence. Pre- 
artie: 


miere Limite (& 
es Genera’ sted by the Body cf « theuhe 





Si on the Vortic 
it Fl ht. Part 1: r: Lanner Boundary Layer). 
N90-27665/0/GAR 


104,454 
Computation of Compressible, Vortical Flows. 
N90-27996/9/GAR 102,331 


Stosswellenentstehung bei Transsonischer Wirbel-Profil- 


Wechselwirkung (Formation of Shock Waves in a Tran- 
sonic Vortex-Profile Interaction). 
N90-28010/8/GAR 102,343 


Experimental bar | of the Taylor-Goertler Instability. 
N90-28014/0/G. 105,040 


Turbulence — of the FIRE Stratocumulus-Topped 
Boundary La’ 
N90- 26246/8/GAR 


102,988 
Modification of the Background Flow by Roll Vortices. 
N90-28258/3/GAR 103,000 


VORTICITY 
Direct Numerical Simulation of Compressible Free Shear 
Flows. (Abstract Only). 


N90-26901/0/GAR 102,302 
Finite Difference Treatment of Stokes-Type Flows: Pre- 
liminary Report. 

N90-27970/4/GAR 105,036 


Vers un Schema Bidimensionnel de Type Godunov Ani- 
sotrope. Sur le Calcul des Vitesses des Noeuds dans les 
Multidimensionnels Lagrangiens — a Two 

al Sch of A Type. On 

the eres of the Velocity ‘ ‘the Nodes in the Multi- 


dimen: ingian 
N90-28017) Wi 3/ Vaan 





105,041 
VOYAGER 2 SPACECRAFT 
Carbon in the Outer Solar System. (Abstract Only). 
N90-27593/4/GAR 102,791 
VULNERABILITY 


nt of Defense methodology see for High 
nay Microwave (HPM) susceptibility assessments. 
Dan0016408/GAR 104,431 


po seen QML for radiation hardness assurance. 
5697/GAR 104,433 


Redroh: 





fuer ein modernes K 
z . (Threa it mana nent for @ nadene oma 
TIB B90-81 989/GA\ 
WAFERS 
Neue Aspekte bei der D hicht-H Das 
Wafer-Telemetrie System (New - Appro ‘oach [ the Thin 
Layer Manutacturing. The Wafer Telemetry System). 
N90-25102/6/GAR 104,056 
WAKES 
Browse File of NASA/JPL Die gok Radar images 
from the Loch Linnhe 1989 Experimen oa 


aircraft). 
102,478 





N90-26701/4/GAR 


KEYWORD INDEX 


Gestoerte see {enetinee (Perturbed 
compressible es). 
TIB/A90-81997/GAR 102,361 


WALKING MACHINES 
University of Maryland Walking Robot: A Design Project 
for U le Students. 
N90-26331/0/GAR 104,081 
WALL FLOW 
Critical Evaluation of Two-Equation Models for Near Wail 
Turbulence. 
saiinmee 105,022 
lall Modelling of Compressible Turbulent Flows. 


Nao z766/6/ GAR 102,313 
Stratification in 
Cryogenic Tanks Subocod to to Wall Host Heat Flux. 
NB027064/S/GAR 103,284 
of Near-Wall Turbulence. 
N90-28009/0/ /GAR _— 
4 Rapport de Sy de a ae an (menial Study yr 
T in the Presence of Wi 
N90-28024/9/GAR 102,354 
WALL PRESSURE 
Dynamics and Control of Fluctuating Pressure Loads in 
the Reattachment Region of a pt ees Free Shear 
N90-27652/8/GAR 102,309 
WALLS 


senna Reale Nn te Seen Tetetense and 
Comparison with Direct Numerical Simulation. 
N90-27983/7/GAR 102,321 


WARFARE 
Historical Battles (Benchmarks) Data (IBM PC) (for Micro- 


computers). 
PB91-505131/GAR 104,447 
Historical Battles (Benchmarks) Data (IBM PS/2) (for 


PB91-505149/GAR 





104,448 
WARNING SYSTEMS 
of the laea Correlation Monitor Material 
for Surveillance ‘ams. 
N90-25258/6/GAR 104,788 


pe oy and Control of Spacecraft Systems Using Pro- 

Noo-25682471/GaR 105,507 
WASPALOY 

— Life Assessment Using a Short Crack Growth 

N90-26367/4/GAR 104,213 


WASTE DISPOSAL 
Kinetics and mechanisms of the release of trace inorgan- 


ic contami to ground water from coal ash basins on 
the Savannah River Site. Final report. 

DE90015766/GAR 103,935 
Sandia National Laboratories’ work in solar detoxification 
of hazardous 

DE90016106/GAR 103,904 


In situ vitrification of soil from the Savannah River Site. 





DE90016557/GAR 103,907 
Site inspection of the disposal site near oe 823, 
t Li National Lab 
DE90016653/GAR 300. 03,908 
Radiation treatment of hazardous wastes: A preliminary 
survey. 
DE90514525/GAR 103,915 
Sonnets avtalisforbrenning. (Residues from mu- 
- id waste incineration). 

18765/GAR 103,832 
“Groundwater resources protection from drilling waste, 

Territories and Yukon. 

MIC-90-00444/GAR 104,558 





Guidelines and Methods for Conducting Property Transfer 
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Effect of Impurity Gasses on Variable Polarity Plasma Arc 
Welded 2219 Aluminum. 
N90-26935/8/GAR 104,214 


Vibrationsschweissen von Polymerwerkstoffen. Prozess, 
materials. Process, microstructure, properties). 


TIB/B90-82037/GAR 104,052 
WELDED STRUCTURES 

Effect of impurity Gasses on Variable Polarity Plasma Arc 

Welded 2219 Aluminum. 

N90-26935/8/GAR 104,214 
WELDING 

Assuring the completeness of closure welds in CIRENE 

DE90514474/GAR 104,895 
WELL COMPLETION 


Theoretical development of flow into a well through per- 
forations. 
DE90000251/GAR 


104,522 

ht Gas Sands ield —— 
M4 A is. Cooperative Well Report. P: Enter- 
Oil C (USA), And No. 3-17, 





prises inyon 
Lincoln County, \ Wyoming. Topical Report April-December 
PB91-109066/GAR 104,656 


Erarbeitung oesungsk fuer Bohr-, Nome 
tierungs- we Rhee mtg ape 

oelsanden, insbesondere bei seal 
Abschiussbericht. (Working out solutions for drilling, com- 


pletion and transport pri in unsolidified oil 
me particularly for central drilling positions. Final 
TIB/B90-81911/GAR 104,682 


WELL DRILLING 
Erarbeitung von Loesungskonzepten 
= und 2 ee arg in wi 
Abschussborch. ees out onan for drillng. com 


pletion and in ui 
sands, aoe age for central driling positions. 


). 
1 /B90-81911/GAR 104,682 


WELL LOGGING 
Proceedings of the «m4 international symposium — 
borehole geophysics for minerals, geotechnical, 
— cpphoations. Volume 1, Papers A-W, ne 


1-396. 
DE90015513/GAR 


WELL TESTS 
Ly Gas Sands Research Program: Field Operations 
Cooperative Well Report. Pacific Enter- 
— Oil Company (USA), Anderson Canyon No. 3-17, 
a County, Wyoming. Topical Report April-December 
PB91-109066/GAR 104,656 
WENDELSTEIN-7 STELLARATOR 
Zur Theorie des elektrisc! eee, 


tion im Stellarator. ( theory of the electric 
field and rotation in the stellarator). on 
105, 1 


fuer Bohr-, —. 





104,476 


plasma 
TIB/B90-81880/GAR 
WEST GERMANY 
is Ansatzpunkte 


ivr ch Geutche indie bl dor E Erin kurtiger 


anne? Moporecheliproperie. (Identification of key 
technologies as approaches for German industry in the 
pers ne~ of future nod transport aircraft, 

possible — projects account! 
TiB/260-81961) AR . 





102,475 


t i ignificance of the major ESA for 
technological significa programs 
TIB/A90-81971/GAR 102,273 
Ariane 5 - Hermes - Columbus. Technologische Bedeu- 
tung der Hg aentcminmn fuer die deutsche Indus- 
trie. (Ariane 5 - Hermes - Columbus. The 
ee anon sees AS ORE 
TIB/A90-81972/GAR 102,274 


Raumfahrt fuer die Wirtschaft. Deutsche Unternehmen in 
ee (Space fight fr the 
lerprises’ 





commitment in space projects) 
TIB/B90-81983/GAR ton ‘ 105,471 
WEST VALLEY PROCESSING PLANT 
Contaminated Materials Treatment Program annual report 
for FY 1989. 
DE90014846/GAR 104,808 
Update on the quality assurance for the waste vitrification 
90017246/GAR 104,834 
WEST VIRGINIA 


— Resources Data for West Virginia, Water Year 
PB91-108530/GAR 103,953 


KW-176 VOL. 91, No. 2 


KEYWORD INDEX 


WESTERN REGION (ALASKA) 
EE ere oe eee Cepleeeian gad Develop- 
ment in Western Alaska, 1 
PeOt. 107029/GAR 104,647 
WET OXIDATION PROCESSES 


Trattamento dei rifuti tossici e nocivi organici mediante il 
processo ad umido con acqua ossigenata 
a bassa temperatura. (Treatment of toxic and noxious or- 
ganic wastes, by use of wet oxidation process, at boiling 
temperature (; tions in nuclear field)). 
DE90514470/GAR 103,894 


Wetlands habitat management through nutrient enrich- 


ment. 

MIC-90-00530/GAR 104,691 
Response to the draft wetlands policy statement. 
MIC-90-01025/GAR 104,697 


Sake 60, ined, of esis cocnntes comeme & 
combination of wetland ecology and microbiology. 

MIC-90-02540/GAR 104,616 
Reactions Affecti 


Metal Speciation and Immobilization ing 
peed True Efficiency of Artificial Wetlands to Treat Acid 
bo 107: /GAR 104,286 


Impacts on Quality of Inland Wetlands of the United 
States: A Survey of Indicators, bi-wersey =! -_ Applica- 


tions of Gene -Level itoring Data. 
PROT. 113837/GA\ 104,723 


WETTABILITY 
Monomolecular and thin polymer films: Fabrication, char- 
acterization, tions, and models of wetting. 
DE90016415/GAR 103,202 


WETTING AGENTS 
Influence of Sulfate lon on the Coal-Wetting Performance 
of Anionic 4 
PB91-105635/GAR 104,638 


WHALES 
Acoustic Effects of Oil Production Activities on Bowhead 


Propagation 
Whale Responses to Playbacks of Continuous Drilling 
Noise from an Ice Platform, as Studied in Pack Ice Con- 


ditions. 
PB91-105486/GAR 103,592 


Rohavi Cna. 4 


Distribution, Abundance of 
Whales in the Alaskan Ghukehi and Western Beaufort 





Sea, 1989. 
PB91-105494/GAR 104,718 
WHEAT 


World Grain Situation and Outlook, September 1990. 
PB91-105163/GAR 102,531 


WHEELS 

Proof of Principle Model for a Lunar Dumptruck. 

N90-26323/7/GAR 105,481 
WHISKER COMPOSITES 

Elastische Eigenschaften von keramischen Verbundwerk- 

pee bei hohen Temperaturen. (Elastic properties of 

‘amic composite materials at high temperatures). 

T1B/A9061959/ GAR 104,153 
WHITE DWARF STARS 

Nature of Low-Luminosity Be/X ray Binaries. (Abstract 

N90-25816/1/GAR 102,661 

Radiative Shock Oscillations in AM Her Cataclysmic Bi- 

naries. 

N90-25834/4/GAR 102,679 
WIGGLER MAGNETS 

— measurements of the NSLS soft x-ray undula- 

DE90017629/GAR 105,330 
WIGHTMAN FIELD THEORY 

Transilationsinvariante globale Ladu in einer lokalen 

Streutheorie masseloser Teilchen. (Translation-invariant 

global charges in a local scattering theory of massless 

1B/A90-81863/GAR 105,374 

WILDLIFE 


Response of Brant and Other Geese to Aircraft Disturb- 
ances at Izembek Lagoon, Alaska. 
PB91-105502/GAR 104,719 


Assessment of Nongame Bird Habitat Using Forest 
Survey Data. 
PB91-106120/GAR 104,466 


ee eee Terrestrial Amphibians and Rep- 
tiles. oe om Sampling Procedures 


for Pacific Northwest Vertebra’ 
PB91-108043/GAR 104,469 


WILDLIFE CONSERVATION 
Importance of wildlife to Canadians in 1987: Highlights of 


a national 4 
MIC-90-01703/GAR 


104,702 

WILDLIFE MANAGEMENT 
Potential impact of snow cover of Churchill Wildlife 
Management Area on a proposed of muskoxen, 
MIC-90-00432/GAR 104,688 


Wetlands habitat management through nutrient enrich- 
MIC-90-00530/GAR 104,691 


Canadian Wildlife Service: Annual review 1907-88. 
MIC-90-00548/GAR 104,692 


Wildlife management areas: A public information paper. 
MIC-90-00643/GAR 104,693 


Forest land habitat management in New Brunswick: 


Progress report. 

MIC-90-01724/GAR 104,462 

Directory of wildlife and habitat specialists. 

MIC-90-02430/GAR 104,711 
WIND 


Effect of ambient winds on valley drainage winds. 





DE90016341/GAR 102,863 

Model luation of the ptions used in valley 

energy budgets. 

DE9001 6561/GAR 103,776 
WIND MEASUREMENT 


_ ~ high energy, narrow bandwidth carbon diox- 
for doppler wind LIDAR applications. 
102,904 


ide la 
DE90514414/GAR 
ony Poses Re oper want in the po Thermos- 
‘e of Venus Using Infrar jeterodyne Spectroscopy. 
N90-27605/6/GAR 102,793 

WIND (METEOROLOGY) 

— of Automatic Method to Estimating High-Level 
Motion Wind in Operational System and the Char- 

acteristics of the Resultant Wind Vectors. 





N90-27218/8/GAR 102,869 
Low-Frequency Cloud-Radiation Interactions. 
N90-28289/8/GAR 103,030 
WIND POWER 
gie und W. fftechnik. Eine Publikation 
tar hentachtihetien “Seid ie und V 





technik des Hessischen Ministers Noor Wirtschaft und 


Technik. (Solar energy and hydrogen engineering. A pub- 
lication of Techi Monitor ‘Solar Energy and Hydro- 
gen Engineerii the Hessian Minister for Economy 


and Tec 4 
DE90517303/GAR 103,660 
Some — of wind diesel systems with reference to 


Chalmers experimental wind diesel system. 

DE9051 8772/GAR 103,727 

GARFEM input deck description. 

DE90518785/GAR 103,736 
WIND POWER PLANTS 

Use of rare-earth-metals and disc-designed ators in 

order to increase the output from the windmill. 

DE90518773/GAR 103,728 

Evaluation of an autonomous wind-diesel system with a 

dynamic battery storage. 

D£90518778/ AR 103,733 


Vindkraftverk Goeteborg. Slutrapport. (Wind power plant 
Gothen . Final report). 

DE905187 3/GAR 103,734 
—-) Bau und Betrieb einer preening Windkraf- 
tanlage m BERWIAN. 
Phase 2. Teliprojekt Z Abschisesboncht " (Development, 
construction and operation of a new wind power plant 
with a vortex augmented turbine - BERWIAN. Phase 2. 
Part project 2. Final report). 

TIB/A90-82022/GAR 103,746 
Entwicklung und Aufbau eines modularen —— on 
autonomen elektrischen 4 

chen Insel Cape Clear. Schiussbericht. Senement 
and assembly of a modular system for autonomous elec- 
ve power supply on Cape Clear island, Ireland. Final 
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a Environment for Space Shuttle (STS-33) 
unch. 
N90-28159/3/GAR 105,691 


Modification of the Background Flow by Roll Vortices. 

N90-28258/3/GAR 103,000 
WIND SHEAR 

preg Global Reference Atmospheric Model, 1990 


ersion (GRAM-90) 
No0-26438/ 9/GAR- 102,866 


Analysis and Improved Design Considerations for Air- 


borne Pulse Doppler Radar Signal Processing in the De- 
tection of Hazardous Windshear. 





N90-26448/2/GAR 102,905 
Airborne CO2 Doppler Lidar for Wind Shear Detection. 
N90-27640/3/GAR 102,501 
Monitoring and Controlling Flight in Windshear. 
N90-27641/1/GAR 102,502 


WIND TUNNEL APPARATUS 
Langley 14- by 22-Foot Subsonic Tunnel: Description, 
Flow Characteristics, and Guide for Users. 
N90-27649/4/GAR 102,521 


nae TUNNEL oe emma 





verfahren 


‘obung zweier 

WINKOR und ONLKOR im im Vergleich m mit it den klassischen 
de oor aconi ony (T ae ¢ f two new wind tunnel correction 
procedur and ONLKOR in comparison with 


classical pene ns). 
TIB/A90-81957/GAR 102,359 


wi 


2 te ee Dera esate eet an ened Gene cee 


WIND TUNNEL MODELS 
Development and Testing of Methodology for Evaluating 
the ——" of Multi-input/Multi-Output Digital Con- 
trol Syst 
N90-37699/9/GAR 102,446 
WIND TUNNEL TESTS 


Effect of Tail Size Reductions on Longitudinal Aerody- 
namic Characteristics of a Three Surface F-15 Model 





with Nonaxisymmetric Nozzles. 

N90-25938/3/GAR 102,280 
Experimental Aeroth dy ic Ri h of Hyper- 
sonic Aircraft. 

N90-25954/0/GAR 102,289 


AM-X High incidence Trials, Development and Results. 
N90-26016/7/GAR 02,405 


Advanced Recovery Systems Wind Tunnel Test Paier 
N90-27653/6/GAR 

Etude de » I’Ecoulement Autour de la Maquette Pt yom 
Allonge: Resultats de la T Campagne d’Essais a 
F2 et Comparaisons aux Resultats de Calcul (Study of 
the Flow around the Prototype of A300: Results of the 
aa Test Campaign at F2 and Comparison with Calcula- 


ns). 
N90-27663/ 5/GAR 


Essai d’un Tunnel Ultra-L: dans la Soufflerie Anechoi- 
ue Cepra 19, Rapport Final (Tests of an Ultra-Light 
unnel in the Anechoic Wind Tunnel Facility Cepra 19). 

N90-27729/4/GAR 10. 
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Simulation des gefesselten Fluges eines Gleitflugzeuges 

in der Messstrecke eines Nieder hwindigkeit-Wind- 

kanals. (Simul of the teth ight of a glider in the 

ing section of a low-velocity wind tunnel). 

TIB/B90-81985/GAR 102,477 
WIND TUNNEL WALLS 

Aerodynamics of a Linear Oscillating Cascade. 

N90-27657/7/GAR 102,312 
WIND TUNNELS 

Research at NASA's NFAC Wind Tunnels. 

N90-25933/4/GAR 102,276 

Low-Speed Wind Tunnel Investigation of the Static Stabil- 


ity and Control Characteristics of an Advanced Turboprop 
agian with the Propellers Placed over the Tail. 
N90-26017/5/GAR 102,406 


Effect van een Drie-Dimensionale Bron OP Stroming 
een Kanaal Met Vierkante Dwarsdoorsnede (Effect 
of a Three-Dimensional Source on the Flow Through a 


Channel with Square Cross Section). 


N90-26289/0/GAR 102,297 
WIND TURBINES 

Unsteady aerodynamics of windmill rotors in presence of 

aw. 

5E90514420/GAR 103,720 


Development of a test facility for a mechanical electrical 
energy. Ree pemene connected to an aerogenerator: an 


experimental modelling of wind machines. 
DE90514538/GAR 103,721 
Proceedings. 
DE90514553/GAR 103,722 


Erstellung von Richtlinien fuer die Bees Abnahme 

und Ueberwachung von Windkraftanlagen; Messung an 

Windkraftanlagen. (Development of regulations for the 

pc my inspection and supervision of wind energy 
measurements on wind enery converters). 


E9051 7202/GAR 103,725 
Analysis of the environmental noise situation around a 
large Swedish prototype wind turbine. 

DE90518770/GAR 103,873 


ey ony of the marking of wind turbine noise by 


DES T8771) /GAR 103,874 


Power control of a fixed-pitch variable-speed horizontal 
windmill used in a wind-diesel system. 
DE90518774/GAR 103,729 


Electrical system with frequency convertors for variable 
ration of windturbines. 


speed ope 
0E9061 8776/GAR 103,731 


Variable speed ac-generators in wind energy convertors. 
DE90518777/GAR 103,732 


Kite or ballon borne sonde system for wind speed and 
its, with some wind energy appli- 





5905 18782/GAR 


103,778 
GAROS input deck description. 
DE90518784/GAR 103,735 


Implementation of _e offset and rigid offset in finite 
element code GARF' 

DEDOSISTOE/GAR 103,737 
Wind turbine a WHP-15-3-25 tests at the ECN wind 
turbine test sta 

DE9051 9649/GAR 103,738 


Preliminary Study of the Masking of Wind Turbine Noise 
by Ambient Sound 








Noo 6/2/GAR 103,741 
Statisch ische Untersuch des Turms 
fuer die OPTIWAY Versuchswindturbine. (Static and dy- 
namic eer g gentry of the tower for the OPTIWA experi- 
mental wind turbine 

TIB/A90-81868/GAR 103,744 
A und Unt hung des OPTIWA-Rotorbiattes 





mit pi Methode der Finiten. Elemente. (Design and in- 
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vestigation of the OPTIWA rotor blade using the finite 
element method). 
TIB/A90-81869/GAR 103,745 


Aufschit von Investitionskosten und Erstell 
von Materislenalyeen fuer Anlagen der Er 


TIB/B90-81905/GAR 


103,808 
WIND VELOCITY 
Analysis and Improved Design Considerations for Air- 
pe aah ee ee en Oe 
of Hazardous Windshear. 
N90. 26448/2/GAR 102,905 


Absolute Wind Measurements in the Lower Thermos- 








phere of Venus Using Infrared Heterodyne Spectroscopy 

N90-27605/6/GAR 102,793 

Diurnal Variation in the Turbulent = of the Cloudy 

Marine Boundary Layer During FIRE 

N90-28248/4/GAR 102,990 
WINDOWS 

Evaluation criteria and test thods for el hromic 

windows. 

DE90000334/GAR 103,122 
WINDOWS (INTERVALS) 

X-Windows in der ag Status und 

Ausbiick (Applications of x Wind 

Status and Prospects) 

N90-28365/6/GAR 105,463 
WING PLANFORMS 

Application of a Flow Control to Supersonic Trans- 

port Configuration 

N90-25944/1/ GAR 102,285 
WING TIP VORTICES 


Wirbeigitterverfahren zur Berechnung von Interferenzef- 
fekten zwischen Tragflaechen und freien Wirbelschichten 
bei Unterschallstroemung. (Vortex-lattice method for the 
calculation of re interactions in subsonic flow). 


TIB/B90-81840/ 102,365 
WINGS 
Application of Laminar Flow Control to Supersonic Trans- 
tions. 
N90-25944/1/GAR 102,285 


Report of the Fluid Dynamics Panel Working Group 10 
on Calculation of 3D Separate Turbulent Flows in Bound- 


ary Layer Limit. 
N90-26280/9/GAR 102,293 
b- ae ep Advisor for Damage Repair of Composite 
Wing Skins (Repairman). 
N90-26810/3/GAR 102,422 
Advanced Recovery Systems Wind Tunnei Test —— 
N90-27653/6/GAR 105,567 


Wirbelgitterverfahren zur peer von interferenzef- 
fekten zwischen Tragflaechen und freien Wirbelschichten 
bei Unterschallstroemung. (Vortex-lattice method for the 
calculation of wing-vortex interactions in subsonic flow). 

TIB/B90-81840/GAR 102,365 


Berechnung instationaerer zwei- und dreidimensionaler 

»um | mittels eines impliziten Re- 
laxationsverfahrens zur Loesung der Eulergleichungen. 
(Calculation of unsteady two and three-dimensional flows 
— wings Page an implicit relaxation method for solu- 





of the Euler equations). 
T18/B90-81988/GAR 102,369 
WIipP 
Waste retrieval plan. 
DE90013695/GAR 104,806 
WIRE 


Superconducting Film on Metallic Wire. (Abstract Sve 

N90-27840/9/GAR 

Composite Superconducting Wires Obtained = me 

Rate Tinning in Molten Bi-Pb-Sr-Ca-Cu-O System. 

N90-27850/8/GAR 103,510 

Progress in — Temperature Speckle-Shift Strain Meas- 

urement System. 

N90-28031/4/GAR 104,013 
WIRE BONDS 

Materials Problems Affecting Reliability and Yield of Wire 

Bonding in VLSI Devices. 

PB91-112268 
WIRE ROPE 

—o of Field-Applied Lubricants to Increase Wire 


Rope Lif 
PB91-1 10130/GAR 


103,530 


104,665 

WOOD FUELS 

pte ce pa cmon wood energy conversion: A guide 

10 wood ns fuel storage and handling systems. 

Dego01 1308/ 103,620 

Short-rotation woody crop opportunities to mitigate 

carbon dioxide buildup. 

DE90016526/GA 103,815 
WOOD PRODUCTS 

Guide to Exporting Solid Wood Products. 


oan 107748/GA\ 104,467 


ood Products: International Trade and Foreign Markets, 


bed ember 1 
PB91-108282/GAR 

WOOD PRODUCTS INDUSTRY 
Industrial/commercial wood energy conversion: A guide 
to wood burning, fuel storage and handling systems. 


103,152 


X RAY ASTRONOMY 


DE90011308/GAR 103,620 
WOODEN LOGS 

Midsouth Veneer Industry, September 1990. 

PB91-108852/GAR 104,471 


WORD PROCESSING 
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Apprentissage, Ap- 

— (Multilayered Neural Seanuniee Algo- 
: rithms, Implementation on Hypercube Machines, 
N90-26574/5/GAR 103,469 
WORKING FLUIDS 

Transient of a Grooved Water Heat Pipe 
with Variable Heat Load. 
BRA no 104,103 
Two-Di a Space Station Freedom 
Thermal E Storage P 
N90-26279/1. 1 105,532 
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Performance-Based Workload Assessment: Allocation 
pea | and Added Task Sensitivity. 
N90-25539/9/GAR 102,246 
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ty I 
N90-25540/7/GAR 102,247 
SHAPA: An yoy Software Tool for Protocol Analy- 
sis Applied to Aircrew Communications and Workload. 
N90-25541/5/GAR 102,525 
Aviation Safety: Conditions within the Air Traffic Control 
Work Force. Fact Sheet for Congressional Requesters. 
N90-25958/1/GAR 105,771 
Effects of Microgravity on Rat Muscle. 
N90-26450/2/GAR 104,369 
Choosing a Pilot Subjective Workload Scale to Fit Flight 
Operational Requirements. 
N90-26493/8/GAR 105,708 
Human Performance in Cockpit-Related Systems. 
N90-26495/3/GAR 105,710 


~— Test Inves' tae of Flight Director and Autopilot 
Functions for ter Decelerating Instrument Ap- 


proaches. 
N90-27724/ soe 


ac Rhythm in enaee with Working Stress). 
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WORKPLACE LAYOUT 
| Data on A p y. 

PB91-106583/GAR 103,109 

Worker Perception of H di Robotic Work 

PB91-107870/GAR 104,089 
WORKSTATIONS 

Telepresence and Space Station Freedom Workstation 

Operations. 

N90-25527/4/GAR 105,508 

Human Factors of Workstation Telepresence. 

N90-25528/2/GAR 104,073 

Approach to a Real-Time Distribution System. 

N90-25535/7/GAR 05,584 

Vision-Based Telerobotic Control Station. 

N90-27311/1/GAR 104,087 

Cc it Image Pi ing E tive (CIPE). Volume 

1: ign Overview 

N90-28348/2/GAR_ 103,453 

it Image P' ing E: ive (CIPE). Volume 

2: ‘ammer’s Guide. ” 

N90-28349/0/GAR 103,454 
X-29 AIRCRAFT 

perry on Interaction of the X-29A Canard and Flight Con- 

trol System 

N90-25973/0/GAR 102,387 
X RADIATION 

Implications of the ——s Effects of lonizing Radiation 

(BEIR) V report to the Department of Energy. Final 

DE90016673/GAR 104,357 
x be ABSORPTION 

X ray Absorption Spectra of Massive X ray Binaries. 
N90-25716/3/GAR 102,561 
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and ‘operties of Near-beta Titani- 
um Alloys TIV1OFE2AL3 and TIV10CU3AL3. 


N90-26123/1/GAR 104,211 
X RAY APPARATUS 

150 kV, 2.5 ns, 100 Hz Blumlein pulser. 

DE90015617/GAR 103,534 


pe ay Pome re using a laser plasma source 
DE90016432/GAR 104,007 
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—_ Eslab eae Sepeies on Two Topics in X Ray Astron- 


ome tr Ray Binaries. 
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Ubvri-Photopolarimetry and the X ray Dips of V471 Tau. 
N90-25781/7/GAR 102,626 


identification of Galactic Bulge X ray Bursts with Persist- 
ent X ray Count a 
Roo 26/07 102,658 
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X RAY ASTROPHYSICS FACILITY 


beg, Particle Radiation Environment for AXAF. 
N90-26741/0/GAR 102,814 


X RAY BINARIES 


23RD Esiab S jum on Two Topics in X Ray Astron- 
omy. Volume 1: X Ray Binaries. 
N90-25711/4/GAR 102,556 


Black Holes in X ray Binaries: X ray Properties of the Ga- 
lactic Black Hole Candidates. 
N90-25712/2/GAR 


102,557 
Be/X ray Binaries. 
N90-25715/5/GAR 102,560 
X ray Absorption of Massive X ray Binaries. 
N90-25716/3/GAR 102,561 
Spectral Variability of LMC X-4. 
N90-25717/1/GAR 102,562 
Ginga Observations of X ray Pulsars. 
N90-25718/9/GAR 102,563 

High-Energy Properties of X Ray Pulsars. 

N90-25719/7/GAR 102,564 


Qpos and Preferred Time Scales in the Variability of X 


p Mey 

N90-25721/3/GAR 102,566 

Bright X ray Transient GS2023+ 338 (= V404 Cyg) in 
ical Outburst and Decline. 


N90-25724/7/GAR 102,569 
Accretion Disks in Low-Mass X ray Binaries. 
N90-25726/2/GAR 102,571 
Globular Cluster X ray Binaries. 

N90-25729/6/GAR 102,574 
Low Mass X ray Binaries in the LMC. 

N90-25730/4/GAR 102,575 


Optical Observations of Lmxb AC211(M15): Solving the 
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Possible X ray Triple 4U2129+ 47 (= V1727 Cyan). 
N90-25732/0/GAR 02,577 
Emission Lines from X ray Binaries. 
N90-25733/8/GAR 102,578 
Non-Thermal Radio Emission of X ray Binaries. 
N90-25738/7/GAR 102,583 
Ginga Observations of QPO. 
N90-25739/5/GAR 102,584 
Z/Atoll Classification 
N90-25740/3/GAR _ 102,585 
QPO from the Rapid Burster. 
N90-25741/1/GAR 102,586 

inified Model of Accretion Flows and X ray Emission in 
Low Mass X ray Binary Systems. 
N90-25742/9/GAR 102,587 
QPOS from Biack-Hole Candidates. 
N90-25743/7/GAR 102,588 
Radiation-Driven Evolution and Statistics of Low-Mass X 
ray Binaries. 
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1990 Government Budget for Science and ——e 
PB91-111328/GAR 271 


a pee Rava, Report Memorandum No. 199. FY 
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Toxics in the Community, 1988 National and Local Per- 


spectives. 

PB91-100230/GAR 103,865 
ENVIRONMENTAL RESEARCH LAB., ATHENS, GA. 

EPA/600/M-90/009 
Dyes in the Aquatic Environment: A Case Study 

of Reactive Blue 19. 

PB91-104257/GAR 
ENVIRONMENTAL RESEARCH LAB.-DULUTH, MN. 


ee 
Distribution of Ay week, Brook Trout, ‘Salvelinus fontina- 
lis’ (Mitchill), in Dissolved Oxygen Concentration Gradi- 
ents. 


103,946 


PB91-109892/GAR 104,287 
accel RESEARCH LAB., NARRAGANSETT, 


gr e.! 
ing Model of Benthic-Water Contaminant Trans- 
in Bioturbated Sediment. 
91-109298/GAR 104,956 
ERLN-803 
ing Model of Benthic-Water Contaminant Trans- 
in Bioturbated Sediment. 
91-109298/GAR 104,956 
ENVIRONMENTAL STUDIES RESEARCH FUNDS 
(CANADA), OTTAWA (ONTARIO). 
ISBN-0-920783-96-1 
Beaufort Sea ice scour data base (SCOURBASE): 
Update to 1986. 
MIC-90-01181/GAR 104,953 
ISBN-0-921652-06-2 
Comparison and validation of two shallow water spectral 


wave models. 
MIC-90-01182/GAR 104,928 
ILANGEN-NUERNBERG UNIV., ERLANGEN (GERMANY, 
Fr R.). TECHNISCHE FAKUL TAET. 
Kinetik der selektiven katalytischen Reduktion von Stick- 
= (Kinetics of the selective catalytic reduction of 


oxides). 
TiB/A90-82026/GAR 
ESSEX CORP., ALEXANDRIA, VA. 


NR-90-01 
Evaluation of Glare from the Center-High-Mounted Stop 
ight. 


(DOT-HS-807-640) 
PB91-110189/GAR 
ESSEX CORP., HUNTSVILLE, AL. 
NAS 1.26:183907 
Payload bys | Methodology Study. 
(NASA-CR-183907) 
N90-26849/1/GAR 


ETABLISSEMENT TECHNIQUE CENTRAL DE 
L’ARMEMENT, ARCUEIL (FRANCE). CENTRE DE 
RECHERCHES ET D’ETUDES D’ARCUEIL. 
ETCA-89-R-176 
Caracterisation de la Corrosion Par Piqures des Alliages 
Aluminium-Lithium (Characterization of the Pitting Corro- 
sion of Aluminum-Lithium Alloys). 
N90-27903/5/GAR 


ETI CA-89-R- 176 
Cari 


103,224 


105,764 


105,597 


104,165 


ition de la Corrosion par Piqures des Alliages 
Aluminium- Littiom (Characteristics of Pitting Corrosion in 
Aluminum-Lithium Alloys). 
PB91-110932/GAR 

ETN-90-97474 
Caracterisation de la Corrosion Par Piqures des Alliages 
Aluminium-Lithium (Characterization of the Pitting Corro- 
sion of Aluminum-Lithium Alloys) 
N90-27903/5/GAR 104,165 


EUROPEAN ORGANIZATION FOR THE SAFETY OF AIR 
NAVIGATION, BRUSSELS (BELGIUM). 


- _ Programme. 


104,167 


PHARE: 

N90-27690/8/ 105,730 
EUROPEAN cetemes OBSERVATORY, GARCHING 
sree i F.R.). 

AGNs the Spectrum of the X ray Background. 

NS0-25858/9/00R 
EUROPEAN SPACE AGENCY, MADRID — 
VILLAFRANCA SATELLITE TRACKING STA 

EUV Spectral Shape * the Big-Bump in HS1700+ 6416 

and F9: A G Seyfert’s and 

QSO’s. 

N90-25878/1/GAR 102,720 


EUROPEAN SPACE AGENCY, PARIS (FRANCE). 
DFVLR-MITT-89-02-REV 
Materials and Structures for 2000 and Beyond: An At- 
tempted Forecast by the Dir Materials and Structures De- 


102,700 





partment 

N90-26173/6/GAR 102,409 
ESA-BR-56 

ECOS: The ESA Costing Software. 

N90-27274/1/GAR 105,440 
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ee 
D Eslab 140-7 on Two Topics in X Ray Astron- 


—— Volume 1: X Ray Binaries. 

N90-25711 T/A/GAR 102,556 
ESA-SP-301 

Remote Sensing and the Earth’s Environment. 

N90-25398/0/GAR 104,724 
— 305 

Manned Space Stations: Legal Issues. 

N90-26711/3/GAR 103,055 
ESA-SP-1115 

Second Meeting o' ‘io Space Agency Forum on the 

International ear (SAFISY). 

NOODSOS2/6/GAR 104,744 
ESA-STM-237 

Materials and Processes for Spacecraft: The ESTEC Ap- 

proach. (Revised) 

N90-25176/0/GAR 105,414 
ESA-STM-244 

Materials and Processes for Spacecraft: The ESTEC Ap- 

proach. (Revised) 

N90-25176/0/GAR 105,414 
ESA-STR-230 


Preference Relations, Chisini-de Finetti Means and Baye- 
sian Inference in Retrieval-System Modelling. 


N90-28461/3/GAR 104,029 
|A-TM-03 

CUuIS User’s Manu 

Ng0- STTYSITIGAR 105,577 


ESA-TT-1154-REV 
Materials and Structures for 2000 and Beyond: An At- 
tempted Forecast by the Dir Materials and Structures De- 


partment. 
N90-26173/6/GAR 
ISBN-92-9092-005-X 


Preference Relations, Chisini-de Finetti Means and Baye- 
sian Inference in Retrieval-System Modelling. 


102,409 


N90-28461/3/GAR 104,029 
ISBN-92-9092-009- _ 
UIS User’s Manual 

NOO-27775/7/GAR 105,577 


ISBN-92-9092-026-2 
23RD Eslab Symposium on Two Topics in X Ray Astron- 
inaries. 


omy. Volume 1: X Ray Bi 

N90-25711/4/GAR 102,556 
ISBN-92-9092-032-7 

Second Meeting of the Space Agency Forum on the 

International Space Year (SAFISY). 

apy 104,744 
ISBN-92- ounce. 

Remote = the Earth’s Environment. 

N90-25398/0/ AR 104,724 
ISBN-92-9092-062-9 

janned Space Stations: Legal Issues. 
NSO. 26711/3/GAR 103,055 
Les Caract Techniques et les Fonctions des 


leristiques 
Divers Types de Stations Spatiales (Technical Character- 
= and Functions of Different Types of Space Sta- 





tions). 
N90-26712/1/GAR 105,537 
Partnership Concept and | ional Manag 
N90-26717/0/GAR 103,060 


EUROPEAN SPACE RESEARCH AND TECHNOLOGY 
CENTRE, NOORDWIJK (NETHERLANDS). 
ESA-PSS-01-401-ISSUE-1 
Esa Fracture Control Weiniibinalite 
N90-25376/6/GAR 


ESA-PSS-03-108-ISSUE-1-V-5 
Spacecraft Thermal Control Design Data, Volume 5. Sec- 


105,671 


ph ath prone Cooling. Section S: Existing Satellites. 
N90-27772/4/GAR 105,654 


ESA- eee.ce, 108-ISSUE-1-V-6 
— ft Thermal Control Design Data. Volume 6: 


Index. 
N90-27773/2/GAR 105,655 
Iron K-Shell Lines from Relativistic Accretion Disks. 


N90-25714/8/GAR 102,559 

X ray Absorption Spectra of Massive X ray Binaries. 

N90-25716/3/GAR 102,561 
and Preferred Time Scales in the Variability of X 

ray Pulsars. 

ay eybut /3/GAR 102,566 

‘ay Spectrum of Cygnus X-1. 
Noo-2s7et /0/GAR 102,596 


Rapid X Ray Variability in BL Lacertae Objects. 
N90-25862/5/GAR 102,704 


EUROPEAN SPACE RESEARCH INST., FRASCATI (ITALY). 
Future Developments of Remote Sensing Systems: Data 


Management and Processing. 

N90-25416/0/GAR 104,728 
FALCONBRIDGE LIMITED (CANADA). 

Stability and support in deep mines: Final report. 

MIC-90-02562/GAR 104,625 


FEDERAL AVIATION ADMINISTRATION TECHNICAL 
CENTER, ATLANTIC CITY, NJ. 
ag ene hl sao 
ay Fes Surface High Temperature and 
High aAtitude Tests 








N90-27675/9/GAR 102,374 
DOT/FAA/CT-TN89/51 

a S Op | Test and Evaluation/Iintegration Test 

N90-27671/8/GAR 105,718 
DOT/FAA/CT-TN89/72 

Equipment Feasibility Study: Very High Frequency Com- 

munication Equipment (136-137 Megal ). 

N90-26210/6/GAR 102,484 


DOT/FAA/CT-TN90/4 
Flight Service Automation System, Model 1 Full Capacity, 
= Operational Test and Evaluation Integration Test 
jan. 
N90-27672/6/GAR 105,719 


DOT/FAA/CT-TN90/13 
fa any ane pea of Droplet Sizing Instruments Used in 


Icing Ri 
N90-25322/0/GAR 104,010 
DOT/FAA/CT-TN90/19 
Flammability of Fire Resistant, Aircraft Hydraulic = 
N90-25222/2/GAR 04,186 


DOT/FAA/CT-TNS0/20 
Taxiway Sign Effectiveness under Reduced Visibility Con- 


ditions. 
N90-25150/5/GAR 


105,705 
DOT/FAA/CT-TN90/26 
Replication of NASPAC Dallas/Fort Worth Study. 
N90-25123/2/GAR 105,703 


DOT/FAA/CT-88/15 
Effect of Aircraft Size on Cabin Floor Dynamic Pulses. 
N90-25136/4/GAR 105,704 
DOT/FAA/CT-89/26 
Calibration Technique for Heat Flux Sensors Used in Fire 
nd Stand: 


al d Fire Tests. 
N90-25329/5/GAR 





103,260 
LR-31426 
Effect of Aircraft Size on Cabin Floor Dynamic — 
N90-25136/4/GAR (05,704 
FEDERAL GE 


ODETIC CONTROL COMMITTEE, 
WASHINGTON, DC. INSTRUMENT SUBCOMMITTEE. 
FGCC-IS-90-1 

Test and Demonstration of GPS Satellite Survey Sys- 

tems. 

PB91-104505/GAR 

FGCC-IS-90-2 

Test and Demonstration of Three Dual-Frequency (L1/ 

L2) GPS Satellite Survey Systems. 

PB91-104513/GAR 104,746 
FEDERAL-PROVINCIAL TASK FORCE FOR THE 1987 
NATIONAL SURVEY ON THE IMPORTANCE OF WILDLIFE 
TO CANADIANS, OTTAWA (ONTARIO). 

ISBN-0-662-17074-1 

Importance of wildlife to Canadians in 1987: Highlights of 

a national bhp 

MIC-90-01703/GAR 104,702 
FEDERAL-PROVINCIAL-TERRITORIAL TASK FORCE ON 


TELECOMMUNICATIONS (CANADA), OTTAWA 
(ONTARIO). 


104,745 





of the p ial impacts of competition in 
long-distance Ses on rural and urban subscribers. 
MIC-90-02971/GAR 103,356 


a RAILROAD ADMINISTRATION, WASHINGTON, 


Moving America; New Directions, New Opportunities: As- 
sessment of the Potential for Magnetic Levitation Trans- 
portation Systems in the United States. A Report to Con- 


Bast. -104588/GAR 105,742 


Moving America; New Directions, New nities: As- 
sessment of the Potential for bey oe Levitation Trans- 
portation Systems in the United States. Report Supple- 


ment. 
PB91-104596/GAR 105,743 
FERMI! NATIONAL ACCELERATOR LAB., BATAVIA, IL. 
CONF-900348-13 
SSC — ae measurement and alignment using 


laser tec! 1 
E800 14851 /GAR 105,236 
CONF-900436-1 


Ternary superconductor ‘NbTiTa’ for high field superfluid 


— 
DE90014879/GAR 105,234 


CONF-8909291-11 
Jet dynamics at the Tevatron collider. 
DE90016903/GAR 

CONF-9004112-4 
Global analysis of recent experimental results: How well 
determined are the parton distribution functions. 


105,311 


DE90016902/GAR 105,310 
CONF-9006267-1 

Dijet spectr at high luminosity. 

DE9001 6901 7GAR 105,309 
CONF-9006268-1 


Total, elastic and diffractive cross sections at high ener- 


E-710) 
DE90017264/GAR 105,321 
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FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. TRADE 


CONF-9007 168-1 ” ing of the eb + N90-27177/6/GAR 102,815 
Dynamical interac- 
i care ISBN-951-697-314-0 
[conro00822 6 -8) tion cheng Proceedings of Lage panne br a on Geomag- 
pete rene re nee N90-27177/6/GAR 902,815 
iS a poe ha 1 Nurmijarvi ical Observatory. 
ne ree N90-27178/4/GAR 102,816 
FERMILAB-PUB-90/23-A Coil System for the Production of Three-Component Uni- 
Biased Clustering in a Universe with Hot Dark Matter and form M Field at the Nurmijarvi Observatory. 
N90-27179/2/GAR 105,358 
N90-28473/8/GAR 102,802 Measuring Sensitivities and oon of Magnetom- 
FERMILAB-PUB-90/24-A eter in the Nurmijarvi Coil Hut. 
oe — 's Lower Limit to the Galactic Stellar- N90-27180/0/GAR 105,359 
lapse Rate. Comparisons of the Recording Instruments. Description 
N90-28472/0/GAR 102,801 of the Difference-Plots. 
aes. coun N90-27181/8/ GA 102,817 
Quasar Pi a {.e eculiar Velocity. 
| Of K-indices by a Simple Method 
N90-28474/6/GAR 102,803 Based on Linear Eli tion. 
rete ee ae T3U N90-27194/1/GAR 102,829 
edshift ibution in a iniverse. 
FINNISH METEOROLOGICAL INST., HELSINKI. AIR 
Pat tate 2 NO2008 QUALITY DEPT. 
” Deposition to the Baltic Sea. 
Le ey a ge Inflation. 2: Baryogenesis Via N90-26404/5/GAR 103,943 
(NASA-CR- 182843) Eulerian Transport Model for NOX-Compounds. 
N90-26735/2/GAR 105,357 N90-26406/0/GAR 102,929 
Paes Spey cer'seeA Long-Term Variation of Lead-210 in Relation to Particle- 
Structure of Random Discrete Spacetime. Bound Sulphur in Surface Air in Finland. 
(NASA-CR- 182841) y N90-26407/8/GAR 103,836 
FERMILAB PUS 00 45- Ni ASO aaa Cian 
Shock Pr ‘ocess and Light Element Production in S Replay and Bay omer of ~ agen to Mainframe 





INASA -CR- 182854) 
N90-28471/2/GAR 102,800 


FNAL/C-89/261-E 
Jet at the Tevatron collider. 





DE90016903/GAR 105,311 

FNAL/C-90/151 t high luminosity. 
yy a jumi 

Disg00 1600, /GA 105,309 
FNAL/C-90/155 

Global is of recent experimental results: How well 

determined are the parton distribution functions. 

DE90016902/GAR 105,310 
FNAL/C-90/160-E 

Total, elastic and diffractive cross sections at high ener- 

ies. 

E710) 

DE90017264/GAR 105,321 
FNAL/C-90/170-T 

Dynamical symmetry breaking of the el ik interac- 

tions and the renormalization group 

(CONF-900822-8) 

DE90017263/GAR 105,320 
FNAL-TM-1670 

nel —" concerning crossing transition of the 

DE90014880/GAR 105,235 
FNAL-TM-1671 

SSC dipole magnet measurement and alignment using 


laser t . 
DE90014881/GAR 105,236 


FNAL-TM-1672 
Ternary superconductor ‘NbTiTa’ for high field superfluid 





ae 105,234 
FNAL-TM-1673 

Electronics for Experiment E687’s trigger on hadron mo- 

menta. 

DE90014878/GAR 105,233 


FNAL-TM-1675 
Calculation of tune vs amplitudes for the new low beta 


BE90018011/GAR 108,332 


NAS 1.26:182841 
Structure of Random Discrete Spacetime. 
(NASA-CR- 182841) 
N90-28429/0/GAR 105,367 


NAS 1.26:182843 
Semmeanee in Extended Inflation. 2: Baryogenesis Via 
Primordial Black Holes. 

(NASA-CR-182843, 


N90-26735/2/GAI 105,357 
NAS 1.26:182854 , 
Shock Process and Light Element Production in Superno- 


vae 5 

(NASA-CR-182854) 

N90-28471/2/GAR 102,800 
FICHTNER, BERATENDE INGENIEURE FUER ENERGIE- 
UND WAERMEWIRTSCHAFT G.M.B.H. UND CO. K.G., 
STUTTGART 


a .R.) 
Erarbeitung von Grundlagen fuer der Rechts- 
mo tan nach ee 5(2) BimSchv. ba . (labo 
rating the for the i tion of the ordi- 
aad as er section 5(2) Federal Anti Pollution Law. Vol. 
118/A90-82027/GAR 103,854 


FINNISH METEOROLOGICAL INST., HELSINKI. 


GEOPHYSICAL -FUBL-16 
of the International Workshop on Geomag- 


netic Observatory Data Acquisition and Processing. 


N0O-27634/ 6/GAR 102,497 


FLORIDA ATLANTIC UNIV., BOCA RATON. CENTER FOR 
ACOUSTICS AND VIBRATIONS. 
NAS 1.26:182033 
Power Flow Analysis of Two Coupled Plates with Arbi- 


trary Characteristics. 
|SA-CR- 182033, 
N90-26632/1/G: 105,005 
NAS 1.26:186873 
Interaction of Acoustic Waves Generated by Coupled 


Plate. 
(NASA-CR-186873) 
N90-27464/8/GAR 105,007 
FLORIDA STATE DEPT. OF TRANSPORTATION, 
GAI priors STATE MATERIALS OFFICE. 
tion of the Legibility of Sign Letter and Back- 
ons Type Combinations under Various Conditions of 
Weather and Viewing and Durability of Reflective Sheet- 


ing. 
(PHIWA/FL/DOT/SMO-357/89) 
PB91-110288/GAR 105,765 


FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
MECHANICAL ENGINEERING. 
NAS 1.26:186817-V-1 
Lunar Articulated Remote Transportation System. 
(NASA-CR-186817-V-1) 
N90-26332/8/GAR 105,485 
NAS 1.26: oe ra 
ft a Lunar Transportation System, Volume 2. 
(NA “CR 86833-V-2) 
N90-26333/6/GAR 105,486 


FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
METEOROLOGY. 


ane | Statistics in the Vicinity ¢ . SST .Front: A 
lorth Wind Case, Fasinex February 16, \ 
N90-28266/6/GAR 102,876 


FLORIDA UNIV., GAINESVILLE. 


NAS 1.26:186655 
pm er se arte of Sensor and Control Designs for Biore- 
tive 


|SA-CR- 136655) 
N90-26479/7/GAR 104,269 
NAS 1.26:186656 
ign of Sensors for Control of Closed Loop Life Sup- 
port Systems. 
(NASA-CR- 186656) 
N90-26490/4/GAR 103,112 
FLORIDA UNIV., GAINESVILLE. DEPT. OF CIVIL 
ENGINEERING. 


Field and Laboratory Study of Modulus of ~~ and 


Permeability of Structural — in Fi 
(FHWA/FL/DOT/SMO-89/36 
PB91-110270/GAR 103,246 
FLORIDA UNIV., GAINESVILLE. DEPT. OF MATERIALS 
SCIENCE AND ENGINEERING. 
DOE/PC/88917-T5 
— approach in ultrapurification of coal by selective 
locculation. os report. 
2000167597 R 103,637 


FLUORAMICS, INC., UPPER | SADOLE RIVER, NJ. 
Wes gs Any Size, Any Shape, 
77 K and Up. (Abstract Oni). 
N90-27838/3/GAR 104,099 


FMC CORP., SANTA CLARA, CA. CORPORATE 
TECHNOLOGY CENTER. 
Architecture for —- Task Interruption. 
N90-27284/0/GAR 103,444 





FMC CORP., SANTA CLARA, CA. KNOWLEDGE SYSTEMS 
RESEARCH. 


Tool for ing Concurrent Real-Time tion. 
NBO-27321/0/GRA cea Pam 


FOERSVARETS FORSKNINGSANSTALT, LINKOEPING 
(SWE HUVUDAVDELNING FOER 
INFORMA KNOLOGI. 


yee 
Monte Simulation Model of Airborne Hydrographic 

Laser Systems. 

PB91-110999/GAR 104,937 
FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
(SWEDEN). 

FOA-A-50007-5.2 
Theories of Stress and Performance: A Short Overview. 
PB91-111039/GAR 103,094 
FOA-C-20809-2.6 
——— ; Charges 1: E 
1: Effects "S 
High Eolsive Charges in Close Contact with Reinforced 
PB91- TT IOTeGAR 103,131 
FOA-C-30576-3.2 
i foer Radarmalarea hos Fordon 

(Radar Cross Section Calculations of Vehicles). 

ee 1 oo va HE 103,485 
NITED a (ITALY). MENTAL 

ENVIRONMENTAL 
Satellite Environmental Monitoring for Food 
N90-25413/7/GAR 102,534 


FOOD AND DRUG ADMINISTRA Ww. Dc. 
CENTER FOR FOOD SAFETY AND APPLIED NUTRITION. 


FDA/OMO-91/4A 

FDA Manual. Volume 1. Base 
, 1 . 

PB91-911899/GAR 104,276 

FDA/OMO-91/4B 

FDA Pesticide Manual. Volume 2. Base 


. 1990. 
PB91-911999/GAR 104,277 


FORD AEROSPACE AND COMMUNICATIONS CORP., 


N90-25562/1/GAR 105,514 


StarPlan: A Model-Based Diagnostic System for Socee- 
N90-25511/8/GAR 105,501 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 


bi neon 
ee Imports, September 1990. 


Post. 108241/GA 103, 150 
FG-9-90 

World Grain Situation and Outlook, September 1990. 

PB91-105163/GAR 102,531 
WP-3-90 

Wood beg = International Trade and Foreign Markets, 

PB91- 108282/GAR 103,152 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
DAIRY, LIVESTOCK AND POULTRY Div. 


FDLP-8-90 
Sey and Poultry: U.S. Trade and Prospects, 
1 
PB91-107755/GAR 103,149 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
FOREIGN PRODUCTION ESTIMATES DIV. 
WAP-9-90 
World i Production, September 1990. 
PB91-1 j2/GAR 102,532 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
FOREST PRODUCTS DIV. 


AGRICULTURE/HB-662-R 
Solid Wood Products. 


Guide to es 
PB91-107748/ 104,467 


FOREIGN Sa SERVICE, WASHINGTON, DC. 
GRAIN AND FEED DIV. 


EMG-9-90 
Export Markets for U.S. Grain and Products, September 
1990. 
PB91-107722/GAR 103,147 


FOREIGN AGRICULTURAL a slats oc. 
TOBACCO, COTTON, AND SEEDS 


FT-9-90 
World Tobacco Situation, September 1990. 
PB91-107730/GAR 103,148 . 


FOREIGN AGRICULTURAL SERVICE, aman Dc. 
bees «hang ECONOMIC INFORMATION DIV. 


“pgp rade Highlights, August 1990. 
91-108274/GAR 103,151 
ATH-9-90 


Fa rade Highlights, September 1990. 
91-108324/GAR 103,154 


January 15, 1991 CA-21 











FOREST SERVICE, OGDEN, UT. INTERMOUNTAIN 
RESEARCH STATION. 


FSGTR/INT-275 
J a © the Event Monitor: Part of Prognosis 
peor 107908/GAR 104,468 


FSRP/INT-428 
pone Wilderness Visitors Choose Entry Points and Camp- 

PB91-106815/GAR 104,720 

FSRP/INT-431 
Assessment of Nongame Bird Habitat Using Forest 


Survey Data. 
PB91-106120/GAR 104,466 


FOREST SERVICE, PORTLAND, OR. PACIFIC 
NORTHWEST RESEARCH STATION. 


FSGTR-PNW-256 
Methods for Terrestrial Amphibians and Rep- 
ie-Habitat —— Sampling Procedures 
for Pacific Northwest Vertebrates. 
PB91- em 104,469 


FSGTR-PNW. 
‘Training Guide for Bird Identification in Pacific Northwest 


es ged ir Forests. 
PB91-107698/GAR 104,424 


a nt ny Employment, 4 Trade in Northwest 
Forest Industries, Third Quarter 198 
PB91-108100/GAR 104,470 
G.M.B.H., 


FORSCHUNGSGESELLSCHAFT JOANNEUM 
Geocoded Spaceborne SAR Products for Geological Ap- 


Roo-2541 0/3/GAR 104,488 


FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER CHEMISCHE TE DER 
NUKLEAREN ENTSORGUNG. 

duel-2351 


Katayeaioren. (ive ney poy Fe a haya 
TIBYB90.81896/¢ Gar 103,855 


FORSCHUNGSZENTRUM JUELICH G.M.B.H. pee, 
F.R.). INST. FUER NUKLEARE SICHE! 


ey ae 

SI = ngacbeheton Bamplerzeuper. Beccve 
Dynamik von gasbeheizten . Beschrei- 
bung und . (SIKADE-2: A computer 
code to simulate dynamics of gas-fired steam generators. 


Description and user 
TIB/B90-82048/GAR 103,565 
FORSCHUNGSZENTRUM JUELICH o— a, 
F.R.). INST. FUER REAKTORENTWICKLU! 
\vassandargt Kohlie-Vi 
denen zirkulierenden Srithoronden Wevelothicnt. (See ph gan (Steam gasification 
of coal a pressurized circulating fluidized 
$15 /690-8 (SYGAR 103,616 
FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER SICHERHE! UND 
REAKTORTECHNIK. 
™“Anlagensimulation des. THTR-300 am 
hi “(simulation Sain of te 
THT300 referring to transients recorded during the test 


). 
1B/B90-82046/GAR 104,917 
FORUM FUER ZUKUNFTSENERGIEN E.V., BONN 


(GERMANY, F.R.). 
E ft E 
aoe mg in Bundesrepublik 


ntwicklung 
DOR Cie rends in electric power supply in 
East and West 
TIB/B90-81861/GAR 103,772 
FRANKLIN ASSOCIATES LTD., PRAIRIE VILLAGE, KS. 
eS en on Clean Products Research and 


4/600/2-90/048) 
PB91-108977/GAR 





103,980 


on Some 
N90-28196/5/GAR 
FRA 


ANGEWANDTEN FORSCHUNG E.V., 
(GERMANY, one INST. FUER SYSTEMTECHNIK UND 
INNOVA’ 

ISI-B-2-90 





keiten und A » der Mind g luftgaen- 


| oh Emissionen durch neue 
lussbericht. (Chances ¢ on scale of reducing emis- 
sions of air ~ by new environmental protection 
DE90517429/GAR 103,828 
FRAUNHOFER-INST. FUER BAUPHYSIK, STUTTGART 
(GERMANY, F.R.). BEREICH WAERME/KLIMA. 
IBP-WB-53/1990 
Deutsche 





IEA- 


itarbeit in den ‘Preparation Phases’ der 
Projekte ‘Building Energy Analysis Tools’ (SHC-Pro- 
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‘Thermal Modelling’ Peeper. 
ee German cooperation in the the “Propration Phases et 4 
anys inemal , , ooo sada 103,591 
FRAUNHOFER-INST. FUER LASERTECHNIK, AACHEN 
(GERMANY, F.R.). 
Crete oe Laserloetens. Schiussbericht. (Funda- 
laser soldering. Final report). 104,083 


mentals of 
TIB/A90-81843/GAR 
FRAUNHOFER-INST. FUER roa, 
FREIBURG IM BREISGAU (GERMANY, F.R.). 
FhG-IWM-W-2/90 
Numerische Analyse eines Materialmodelies fuer Sintern. 


{ip/B00-810827GAR. ? salons b 


,062 
FRAUNHOFER-INST. FUER ZERSTOERUNGSFR 
PRUEFVERFAHREN, SAARBRUECKEN (GERMANY, F.R.). 


a ap ee ey gt rg 





keit der Sch als Fehlersuch- und 
a (Container experi- 
ments to improve the information obtained from noise 


emission tests as fault finding and classification process- 
es. Final report). 
71B/A90-81853/GAR 


DOE/ER/60657-3 
Initiation, _ , initiation ryesy with radon and 
smoke: tumors in rai Progress report. 
lgaretie s 24/GAR ” OAS, 813 
FREIBURG UNIV. (GERMANY, F. ABT. 
LUFTBILDMESSUNG UND UND FERNEE 'UNDUNG. 


Inventory and Monitoring of Extended Forest Lands by 
NO0-25400/8/CAR 
N90-25409/5/' 104,463 


FREIE UNIV. BERLIN (GERMANY, F.R. 
FORSCHUNGSSTELLE FUER UMWEL IK. 


en internationaler Voreich. (Environi wren in 
coverage in 

statistical yearbooks. An international comparison). 

TIB/B90-82019/GAR 109,985 


FRIEDRICH-EBERT-STIFTUNG, BONN (GERMANY, F.R.). 
FORSCHUNGSINSTITUT. 


gie- und Unweltkriee und der Weltwirtschaftaktiee, (Solar 

und Umweitkrise und der W . (Solar 

The motor of overcoming the crisis of energy 
economics). 


and environment 

DE90517290/GAR 103,766 
FUDAN UNIV., SHANGHAI (CHINA). DEPT. OF PHYSICS. 

YBCO RF-Squid Magnetometer and Its Applications. (Ab- 


stract oy, 
N90-27867/2/GAR 103,515 
FUJITSU LTD., ATSUGI (JAPAN). 


of the 110K Superconducting Phase 
in Pb-Doped Bi-Sr-Ca-Cu-O Thin Films. * 
N90-27868/0/GAR 105,203 
GEM SYSTEMS, INC., RICHMOND HILL (ONTARIO). 

Proton for Measurement of the Earth’s 


27188/3/GAR 102,824 
GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
B-239537 


Safety: Funding for NASA’s Safety Orga- 


Be 
N90-28434/0/GAR 105,606 
B-240473 b 
Space Projects: mere Needed in Selecting 
pein ter ate Financing. 
N90- 105,465 


age + na 
Improvements Needed in Selecting 
Patre Projects for for Private Financing. 
105,465 


GAO/NSIAD-90-187 


ny heme for NASA's Safety Orga- 
Be alized. 
N90-28434/0/GAR - 606 


GENERAL ACCOUNTING ——,, Lop scrote 
INFORMATION MANAGEMENT AN! CHNOLOGY DI 
a Operations: Nasa Efforts to Develop and Deploy 
Spacecrat Report to the Chair- 


Advanced 

man, Subcommittee on Science and Applications, 
— on Science, , and Technology, House 
NoO25582/9/Gah 103,379 


B-234056 
: Ni Seeeyoy a f 
Space Operations: val Support for 
gone ae es te and Applications, Cortes on 
Science, Space and Technology, House of Representa- 


N90-26215/5/GAR 
B-237585 


105,587 


pe eee be ae eee 


Valuable 
N90-26704/6/GAR 105,430 





GAO/IMTEC-89-17 
: Nasa Efforts to Develop and 


Report to the 
man, Subcommittee on and Applications, 
Committee on Science, , and Technology, House 
of Representatives. 
N90-25582/9/GAR 103,379 


GAO/IMTEC-89-41 


Orbiting Spacecraft. Report to Chairman, Subcom- 
mittee on Space Science Applications, 
— , Space and Technology, House of Representa- 
N90-26215/5/GAR 105,587 
GAO/IMTEC-90-1 — 
tions: ls Not Properly Safeguarding 
Valuable Data from past Missions. 
N90-28704/8/GAR 105,430 
GENERAL ACCOUNTING bee oerigye Bed 
— SECURITY AND I TIONAL, ‘AIRS 
B-223785 


Space Shuttle: Follow-Up Evaluation of NASA’s Solid 
Rocket Motor Report to the Chairman, 
Committee on Government Operations, House of Repre- 


sentatives. 
N90-26066/2/GAR 103,329 


B-230525 


Space Exploration: Cost, Schedule, and Performance of 
NASA’s MARS Observer Mission. Fact Sheet for the 


Subcommittee on Science, age and 
Space, Commitiee, on on Commnainn, Science, and Trans- 
Rigo-26021/7/GAR , 105,420 
B-230525 
Space tion: Cost, and 
NASA's Maen © Nene. he aero 


Rizo. 260: Be0na/SIGAR 
oy tion: Cost, Schedule, and Performance of 
NASA's Ulysses Mission to the Sun. Fact Sheet for the 
Chairman, Subcommittee on e , and 
, Committee on Commerce, Science, and Trans- 

—— US Senate. 
90-26023/3/GAR 105,422 
Seane! : Cost, Schedule, and Performance of 
NASA's Calllog Mi Mission to J tig aw Lge 
Chairman, Subcommittee on , and 
rans- 


Space, Commitee 0 on Consionae, Siten and 
Rocecbs/BsGAR 105,424 
Nace Proect Si Ri Congressional Require- 
jasa os leports: 
ments Can But Reliability Must Be Ensured. 
Noo 2oiee/a7Gant 102,260 


B-237832 
Debris a Potential Threat to 


Space Station 

N90-26024/1/GAR 105,423 
B-238709 

Tech Development: Future Use of NASA's Large 

Format Camera Is Uncertain. 

N90-26298/1/GAR 104,999 
B-239570 

Space Transportation: i Se 

Neo 26bt17S/GAR 105,630 


GAO/IMTEC-90-18 an 
Program: Debris a Potential Threa' 
N90-26024/1/GAR 105,423 
GAO/NSIAD-88-129FS 
Space : Cost, Schedule, and Performance of 
NASA’s Ulysses Mission to the Sun. Fact Sheet for the 
Chairman, Subcommittee on Science, Meagpaoe | 
, Science, and Trans- 


Committee on 

tion, US Senate 
26023/3/GAR _ 105,422 
my ty Schedule, and Perf of 

lormance 
NASA's lan Mission to Venus. Fact Sheet for the 
Chairman, lee on ‘ , and 
Space, Committee on , Science, and Trans- 
— US Senate. 

90-26022/5/GAR 105,421 


GAO/NSIAD-88-137FS 
tion: 


’ on Science, T , and 

ef —— on Commerce, , and Trans- 
IS Senate. 

90 26021/7/GAR 105,420 
eae ten, 

rab, ee ee Wiisoion’ tp Ak 
on Slice ox Coumapas fea 5 

portation IS Senate. 

26028 /8/GAR 105,424 
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13,3; 
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Spans Shuttle: Shuttle: Follow-Up Evaluation of NASA’s Solid 
's 

Rocket Motor Procurement. Report to the Chairman, 

Committee on Government Operations, House of Repre- 


sentatives. 
N90-26066/2/GAR 


103,329 
GAO/NSIAD-90-40 
jm he leports: Congressional Require- 
Se MotB But f Roliabilty Must Be Ensured. 
Noo-26169/4/GAR 102,260 


Se nee , sil 
romp ay) eee uture Use of NASA's Large 
Format Camera Is Uncertain. sees 


N90-26298/1/GAR 


GAO/NSIAD-90-192 
; Nasa Has eat Need for In- 


Space Transportation 
—- Costly Orbital 
N90-. 1/5/GAR 


B-221997 

Te Transfer: US and Foreign Participation in R 

and D at Federal Laboratories. 

N90-25706/4/GAR 102,258 
B-222217 

‘orce. Sheet for Congressional 

N90-25958/1/GAR 105,771 

B-222217 


Aviation Safety: Serious Problems Continue to Trouble 
ao Report to Congres- 
N90-25959/0/GAR 


ee tee US and Fi Participation in R 
ler: ‘oreign in 
and D at Federal Laboratories. " 

N90-25706/4/GAR 102,258 


GAO/RCED-89-112 
Aviation to Trouble 


Serious Problems Continue 
the Air Traffic Control Work Force. Report to Congres- 
sional aaa. 
N90-25959/9/GAR 105,772 


GAO/RCED-89-113FS 
Aviation Safety: 
Work Force. Fact Sheet for 
N90-25958/1/GAR 


<--y Implementation Status of the Fed- 
eral Technology Transfer Act of 1986. Report to Con- 


Requesters. 
Rioo-20707/ 2/GAR 


GENERAL AGREEMENT ON TARIFFS AND TRADE, 
GENEVA (SWITZERLAND). 
GATT Activities, 1989: An Annual Review of the Work of 
the GATT. 
PB91-111419/GAR 103,156 
GENERAL ATOMICS, SAN DIEGO, CA. 
GA-A-20000 
CART manual. 
DE90014884/GAR 
GENERAL ELECTRIC CO., CINCINNATI, OH. 
NAS 1.26:182247 
Elevated Temperature Crack Growth. 


(NASA-CR- 182247) 

N90-26355/9/GAI 
NAS 1.26: Speed Tu 

High Speed Turboprop Aeroacoustic Study (Counterrota- 

tion). by AD 1: — Development. 


(NASA-CR-1852. 
NO0-26639/0/GAF 


“Blovated Temperature Crack Growth 
‘emperature h 
(NASA-CR-18224 

N90-26355/9/' 


GENERAL ELECTRIC CO., LARGO, FL. NEUTRON 
DEVICES DEPT. 


105,772 


within the Air _— Control 
105,771 


102,259 


105,079 
103,305 


102,417 


103,305 


Development 
Center/Partnership * School. Environmental Health and 
DE9001 /GAR 104,358 
by ELECTRIC CO., PHILADELPHIA, PA. ASTRO- 
GPHS-RTG Response to Challenger Type Accident. 
N90-25163/8/GAR 105,605 


GENERAL ELECTRIC CO., PRINCETON, NJ. ASTRO- 
SPACE DIV. 


Thermal Response of Large Area High Temperature Su- 

aoe Bolometer. 
27839/1/GAR 103,503 

Effects of Space Radiation on Thin Films of 


YBa2Cu30(7-x). 
N90-27845/8/GAR 105,183 
GENERAL ELECTRIC CO., SCHENECTADY, NY. 


Flame Extinction in Compressible Flow. (Abstract ). 
N90-26899/6/GAR Sod bes 


Non-Premixed Turbulent oe Flames at Local Extinc- 
tion Conditions. ( 
N90-26907/7/GAR 103,268 
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GESAMTHOCHSCHULE ESSEN (GERMANY, F.R.). FACHBEREICH 


Effect of M of Low Earth Orbit 
Filme of Y' “x 
N90-2781 2/8/GAR 105,154 
GENEVA OBSERVATORY (SWITZERLAND). 
Long Term Multi-Frequency Study of 3C 273. 
N90-25879/9/GAR 102,721 


Neutral Column Density and Soft Excesses in Active Ga- 


lactic Nuclei. 

N90-25908/6/GAR 102,750 
GEODEZIAI ES GEOFIZIKAI KUTATOINTEZETE, SOPRON 
ae 


a ee Profiles in the —~ of LF Ab- 
sapere moe 102.849 


a SURVEY, BOW, NH. WATER RESOURCES 


poradeN i NOES. 
Water Resources aan for New Hampshire and Vermont, 


103,951 


ane 
Resources ae for New Hampshire and Vermont, 


103,951 
GEOLOGICAL SURVEY, CARSON CITY, NV. WATER 
RESOURCES DIV. 


USGS/WDR/ ew 1 


Water Resources Data for Nevada, Water Year 1989. 
PB91-108647/GAR 103,954 
= vip Aten 
later Resources Data for Nevada, Water Year 1989. 


Poot. 108647/GAR 103,954 


GEOLOGICAL SURVEY, CHARLESTON, WV. WATER 
RESOURCES Div. 


may 
bog ior Wenwaess. Data for West Virginia, Water Year 
PB91-108530/GAR 103,953 


ag hag hat 7 
ho Resources Data for West Virginia, Water Yoar 
PB91-108530/GAR 103,953 
GEOLOGICAL eee Sey, COLUMBUS, OH. WATER 
ee ee . 
a, Flood-Peak Dischar, o 
Rural in Ohio. ” 


PHWA/onooO) 
PB91-106559/GAR 


GEOLOGICAL SURVEY OF CANADA, OTTAWA 
(ONTARIO). 
ISBN-0-660-13256-7 
Marine tions in Wel- 


and geotechnical investiga’ 
lington, Martin, Austin, and adjacent channels, Ca- 


MIC-90-01107/GA 104,951 
ISBN-0-660-55066-0 


Petroleum resources 

MIC-90-01146/GAR 
SSC-M44-88/19 

Petroleum 


resources 
MIC-90-01146/GAR 
—— 1E ss 
geotechnical investigations in - 

ington, Byan Martin Asctn. and adjacent channels, Ca- 


Mic 90-0116 107/ 104,951 
Gold occurrence in radioactive caic-silicate float at San- 


oon ee Nueltin Lake area, District of Keewatin. 
IC-90-01969/GAR 104,600 


Data Processing. 


104,514 


of the Scotian Shelf. 
104,574 


of the Scotian Shelf. 
104,574 


Some 
N90-27189, N/GAR 


vom 
N90-27190/9/GAR 


GEOLOGICAL SURVEY, RESTON, VA. WATER 
RESOURCES DIV. 


102,825 


102,826 


USGS/WATER-SUPPLY PAPER-2350 
National Water Summary 


1987: Hydrologic Events and 
Water ed and Use. 
PB91-10 /GAR 104,516 
GEOLOGICAL SURVEY, SACRAMENTO, CA. WATER 
RESOURCES Div. 
oe 
Resources Data for California, Water Year 1989. 
vans 2. Pacific Slope Basins Grande to 
State Line Except Central Valley. 
PB91-108308/GAR 103,952 
es te 
Resources Data for California, Water Year 1989. 
volume Shas Line Except Central Valley. " ms 
ite : 
PB91-108308/GAR 103,952 
GEOPHYSICS LAB. (AFSC), HANSCOM AFB, MA. 
Spacecraft Contamination Programs within the Air Force 
Systems Command Laboratories. 
N90-25507/6/GAR 105,497 


GEORGIA INST. OF TECH., ATLANTA. 
ME-4182 
Lunar Deep Drill Apparatus. 


nea 
N90-26322/9/ 
ME-8501 
of 
(NASA-CR-1. 
N90-26323/7/ 
NAS 1.26:182557 
Proof of 
(NASA-CR-1 
N90-26323/7/: 
NAS 1.26:182756 
Lunar Deep Drill 
WASAGR 18278) 
N90-26322/9/ 
NAS 1.26:183072 
Micro a 
(NASA-CR- esorz) 
N90-26321/1/ 
NAS 1.26:184927 
Soil Experiment. 
(NASA-CR- 18492. 
N90-26165/2/ 
NAS 1.26:186459 
Modeling of Composite Beams and Plates for Static and 
(NASACA. 106465 
-CR- 1 
N90-26354/2/ 
or * 1.26:186690 
—— Mat for Lunar Launch/Landing Site. 
{o0-26128/0/GAA 
NOO-26128/0/ 105,530 


NAS 1.26:186717 
NASA/Msfc Global Reference Atmospheric Model, 1990 
Version 10017. 


105,480 


Model for a Lunar Dumptruck. 
105,481 


Model for a Lunar Dumptruck. 
105,481 


105,479 


105,478 


105,216 


(NASA-CR-18671 
N90-26435/9/ 


N90-26492/0/' 
NAS 1.26:186807 


18680; 
N90-26329/4/ 105,483 
NAS 1.26:186809 
- Cooperating Disparate Manipulators. 
N00 26928/6/GAR 105,482 


Mat for Lunar Launch/Landing Site. 


(NASA 

NOO-26128/0/GAK 105,530 
GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
CHEMICAL ENGINEERING. 


DOE/PC/88922-7 
thermodynamics for coal processing. 
report, April 1-June 30, 1990. 


DE90016752/GAR 103,609 


GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
‘TMOSPHERIC SCIENCES. 


EARTH AND A 
Georgia/Alabama ge Seismographic Network. 
July 1987-June 1988. 
-5258-V3/GAR 104,487 


Annual 

NUREG/ 
GE RESOURCES INTERNATIONAL, INC., SAN 
MATEO, CA. 


DOE/ID/12612-1 
Cascade drilling/corehole N-1. Final report. 
DE90015426/GAR 103,775 


GERMANISCHER LLOYD, HAMBURG (GERMANY, F.R.). 


DE90517292/GAR 103,725 


Germanischer Lioyd. Fachlicher Teil des Geschaeftsber- 
ichtes 1989. (Germanischer Lioyd. Annual report 1989, 


technical section). 
TIB/B90-81871/GAR 





tionary thermal conduction temperature distribution in 
floor constructions with warm air flow). 
TIB/B90-81872/GAR 103,119 


GESAMTHOCHSCHULE ESSEN (GERMANY, F.R.). 
FACHBEREICH 8 - CHEMIE. 
Untersuchungen zur katalytischen bay kohles- 
weneienas af me cuuen commnton of ‘eolith-Y. 
aS of carbon-de- 
apuetly a tects) mala ae. 


T1B/490-8201 6/GAR 


January 15, 1991 


103,687 
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GESAMTHOCHSCHULE KASSEL (GERMANY, F.R.). 

Particle Tracking Methods and Fractal Statistics in 

Groundwater Modeling. 

N90-25309/7/GAR 104,510 
GESAMTHOCHSCHULE KASSEL (GERMANY, F.R.). 
FACHBEREICH 15 - MASCHINENBAU. 


ISBN 3-88122-512-9 
Vibrationsschweissen von Polymerwerkstoffen. Prozess, 
Struktur, Eigenschaften. (Vibration welding of polymer 
materials. Process, microstructure, properties). 
TIB/B90-82037/GAR 104,052 
GERMANY, F.R.). 


GESAMTHOCHSCHULE KASSEL 

FACHBEREICH 16 - ELEKTROTECHNIK. 
Regelung und fee per gwar as photovoltaische 
vomo ~ = Tag Batteriespeicher. 


MP hotnelele ee supply systems - 
control and power conditioning for photovoltaic supply 
— with and without battery storage. Final 7 

1B/B90-82021/GAR 03,805 
GESAMTHOCHSCHULE tee aoe R.). 
ABT. FUER NATURWISSENSCHAI 

no ore wr gpa ol perenne saukihined Kohien- 
a ‘Kohle. (Sorp' behave hee emer 
von y viour of po! ar- 

ic hydrocarbons on ashes from fluidized-bed 


103,860 





qomtuation of coal). 

TIB/B90-82038/GAR 
GESAMTHOCHSCHULE SIEGEN omg F.R.). 
FACHBEREICH 11 - MASCHINENTECHNIK 1 

Einige Norma net ote bei Verbrennungemotoren vor 
1 Hintergrund. (Some problems 
in combustion engines "against the dimension theory 





TIB/B90-81908/GAR 103,323 
GESAMTHOCHSCHULE WUPPERTAL Sn. F. Nw 
FACHBEREICH 8 - NATURWISSENSCHAFTE K. 


ETDE-mf-0517302 
ingen in der Stratosphaere mit einem In- 
frarot-Spektrometer. (Trace gas measurements in the 
stratosphere with an infrared spectrometer). 
DE90517302/GAR 102,917 


GESELLSCHAFT FUER REAKTORSICHERHEIT M.B.H., 
GARCHING (GERMANY, F.R.). 


GRS-73 





aration und arnt eae bei insta- 
Phase separation 
and swell Re mics in transient two-phase flows). 





TIB/B90-81907/GAR 104,890 
ISBN 3-923875-23-1 
ernnn ig ae und Gemischspiegeldynamik bei insta- 
( separation 
and swell I level ch amics in transient two-phase flows). 
TIB/B90-81907/ ro 104,890 
GESELLSCHAFT FUER SCHWERIONENFORSCHUNG 
M.B.H., DARMSTADT. (GERMANY, F.R.). 
GSI-90-32(prep) 


Electron —s of high-Z ion beams parallel to a guide 
oc a 


105,380 

GSI-90-33(prep) 

Correlated e le ) e (-) peaks observed in heavy-ion colli- 

sions. 

TIB/B90-81878/GAR 105,381 
GSI- a 

ocalized Higgs-Fermion states. 

TIB/B90-81933/GAR 105,396 
GSI-90-35(prep) 

wan) ilot beam for the accelerator mass spectrometry 

TIB/B90-81879/GAR 105,982 
GSI- 


prep) 
Reactions at tens of MeV/u and a few GeV/u: Differ- 
ences and similarities. 


TIB/B90-81932/GAR 105,395 
GSI-90-37(prep) 

Strangeness and quark gluon plasma: Aspects of theory 
and experiment. 

TIB/B90-81928/GAR 105,391 
GSI-90-38(prep) 
Interchannel interactions in high-energetic radiationiess 

transitions of neon-like ions. 

TIB/B90-81930/GAR 105,393 
py tee ee 


production in  heeanaed heavy-ion colli- 
prea Flavour kinetics. Pt. 2. 


TIB/B90-81 ae 105,392 
= a nt 
apnea in in nuclear multifragmentation. 
Tis B90-81931/GAR 105,394 


FUER STRAHLEN- U! 
UMWELTFORSCHUNG M.B.H. MUENCHEN, NEUHERBERG 
= MANY, F.R.) oe UMWELT- UND 


GSF-BPT-1/90 
Bestandsaufnahme vorliegender Ansaetze zur Bewertung 
und Aggregation von Informationen im Rahmen von Um- 
It re) p Schlussbericht. (Analysis 
of methodical approaches to the assessment and aggre- 
gation of information related to environmental impact as- 
sessments. Final report). 
TIB/B90-81900/GAR 


CA-24 VOL. 91, No. 2 





103,984 
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GSF-BPT-2/89 
Statusreport: Prozesse in der At- 
mosphaere. (Status report: processes 
in the at ) 
DE90517557/GAI 102,918 


GIANNOTTI AND ASSOCIATES, INC., ANNAPOLIS, MD. 
SR-1277 
Advanced Methods for Ship Motion and Wave Load Pre- 


(SSC-333) 
PB91-104950/GAR 104,946 
GIESSEN UNIV. (GERMANY, F.R.). FACHBEREICH 2 - 
WIRTSCHAPTSWISSENSCHAFTEN. 


eS ee ene eee 





GOETTINGEN UNIV. (GERMANY, F.R.). INST. FUER 
FORSTGENETIK U! PFI ‘CHTU 
FORSTLICHE BIOMETRIE UND INFORMATIK. 
ETDE-mf-0517548 
Zeitreihenorientierte Wachstumsmodelle zur Vorhersage 
und statistischem Testen von Hypothesen ueber syste- 
se Stoereinfluesse beim Wachstum von Kiefern mit 


= hypotheses about meen disturbances 
q and the corresponding experimental design. 
re e/aan 104,461 
GOETTINGEN UNIV. seers, F.R.). INST. FUER 
PHYSIKALISCHE CHEMIE. 
ETDE-mf-0517365 


Kinetische und mechanistische Untersuchu der che- 





in Luftverk aufgezeigt_am 
espa wpe Deutschen Lufthansa AG. (The- 
oretical principles and Ag mg of we. ogeterne | in 
airlines - demonstrated by the example 
Lufthansa 
TIB/A90-81995/GAR 105,734 
GKSS - UM GEESTHACHT G.M.B.H., 


FORSCHUNGSZENTR 
GEESTHACHT-TESPERHUDE (GERMANY, F.R.). 
GKSS-89/E/59 
lechnik - ein High-Tech-Markt mit Zukunft. 


(Underwai Annee all a high tech market with future). 
$17890-82050/GAR 104,949 
GKSS-89/E/62 


of Brasil/German NDT-triais at PETRO- 
BRAS tform-PPL-1-TG in 1988. 
TIB/B90-82049/GAR 104,971 


GKSS - FORSCHUNGSZENTRUM GEESTHACHT G.M.B.H., 
HAMBURG (GERMANY, F.R.). 


a inkgeechwindigkeit Elbeschwebstoff bei 
von 
und Bunthaus, 1989. (Settling of sus- 


velocity 
solid matter in the river Elbe at Lauenburg and 
junthaus, August 1989). 
TIB/B90-81915/GAR 








104,518 
GKSS-89/E/60 
vorglonh : mi = ie der Elbe. (ettin aeons 
in , 
monawenierte Of wud hos is the dvet Bien: conigaten 
with measurements in the river Elbe). 
TIB/B90-81914/GAR 103,966 
GKSS-90/E/1 
ftlich ische Bericht GKSS 1989. 
(Scientific-t echnical reports of the GKSS 1988), 
TIB/B90-81916/GAR 104,916 


GKY AND ASSOCIATES, INC., SPRINGFIELD, VA. 
Cost-Effective Roadway Drainage Design Using Econom- 
ic Analysis. 

(FHWA/RD-88/126) 

PB91-104497/GAR 103,248 

GLOBAL GEOCHEMISTRY CORP., CANOGA PARK, CA. 
Analysis of Gases in the Earth's Crust. Final Report Jan- 

1982-May 1988. 
(GRI-88/0262) 
PB91-104273/GAR 104,637 


GOEPFERT UND REIMER UND PARTNER, BERATENDE 
INGENIEURE, HAMBURG (GERMANY, F.R.). 


gy ete | 
ueber Ursachen und Mind 


der 
DF Emissionen an einer Hamburger Mueliver- 
brennungsanlage. Abschiussbericht. T. C. Zusammenfas- 
sende Interpretation der Bildungsmechanismen. Investi- 
— - causes and reduction of PCDD/PC! 
rn waste Lic gree: pee a plant in by 7 








Final report. Pt. C. Summary 

PCDF formation). 

DE90517413/GAR 103,826 

Untersuchu ueber Ursachen und Minderung der 

PCDD/PCDF-Emissionen an einer Pe. 

Beprobungsteci Abschiussbericht. T. A. ik, 
nik, Betriebsvariationen. oe 

on causes and ——— of aisle emissions on a 

in Hamburg. Final 
po “Pt A ~ system, we system, oper- 
715 7800.82012/GAR 103,859 


GOETEBORG UNIV. (SWEDEN). DEPT. OF INORGANIC 
CHEMISTRY. 


Transfer of Mercury Between the Atmosphere and Lake 
or Soil Surfaces. 
N90-26419/3/GAR 


103,944 
Aqueous Atmospheric Chemistry of Mercury. 
N90-26420/1/GAR 102,939 
Formation Kinetics of N20 in the Atmosphere. 
N90-26425/0/GAR 102,813 


GOETEBORG UNIV. (SWEDEN). DEPT. OF PHYSICAL 
CHEMISTRY. 


Photodissociation of NO2: Influence of Photolysis Wave- 
te and Temperature Dependence on Product Forma- 
NO0-26426/8/GAR 102,944 
GOETTINGEN UNIV. (GERMANY, F.R.). FACHBEREICH 
PHYSIK. 
Translationsinvariante -— in einer lokalen 
Streutheorie masseloser Teilchen. ‘roy te eaniniines 
global — in a local scattering theory of massless 
MB/ASC8 1863/GAR 105,374 


Transformation saeurebildender Stickoxide in 
Atmosphaere. (investigation on the kinetics and me- 
fem of the chemical transformation of acid-forming 
oxides in the atmosphere). 
DE90517368/GAR 102,809 


GOETTINGEN UNIV. (GERMANY, F.R.). INST. UND 
MUSEUM FUER GEOLOGIE UND PALAEONTOLOGIE. 
Palynologie des NW-deutschen Jura als Grund der 
fren pe ages in der Koh oe 
und Erdoeli 


9 Fi imutterges- 
teinen. ‘Absehlussbericht. (Pal logy of the north west 
German wpe ep ot 

and a contribution to facies analysis of powcr 


um bedrock. 
i Bedok al repo. 104,681 


GOVERNMENT OF CANADA, OTTAWA (ONTARIO). 
Applying biotechnology for environmental — 





90-02623/GAR 05,406 
GRENOBLE-1 UNIV. (FRANCE). 
ETN-90-97240 
Problemes Combinatoires sur I'Hypercube et 
les Graphes de Hamming om Problems Using 
a Hypercube and Hamming Graphs). 
N90-26609/9/GAR 104,242 


GRENOBLE-1 UNIV. (FRANCE). LAB. D'INFORMATIQUE 
FONDAMENTALE ET D’INTELLIGENCE ARTIFICIELLE. 
ETN-90-97236 


Reconstruction de Surfaces a Partir des Contours Cri- 
pee ty dans UN Contexte Multi-images (Surface Recon- 
struction Based on Critical Contours in a Multi-lmage 


Context). 
N90-26383/1/GAR 


ETN-90-97237 
mentation Avant/Apres Reconstruction de Surfaces 
-D dans des Images de Profondeur (Segmentation 
Before and after Reconstruction of 3-D Surfaces in Depth 


104,731 


Imagery). 

N90-26551/3/GAR 103,450 
ETN-90-97238 

Principles of FP2: Term Algebras for Specification of Par- 

allel Machines. 

N90-26571/1/GAR 103,412 


RR-784-1-IMAG-94-LIFIA 
Reconstruction de Surfaces a Partir des Contours Cri- 
tiques, dans UN Contexte Multi-images (Surface Recon- 
struction Based on Critical Contours in a Multi-image 


Context). 
N90-26383/1/GAR 
RR-788-I-IMAG-97-LIFIA 

mentation Avant/Apres Reconstruction de Surfaces 
dans des Images de Profondeur (Segmentation 
Before and after Reconstruction of 3-D Surfaces in Depth 


imagery). 
No 26851 /3/GAR 103,450 
RR-789-1-IMAG-98-LIFIA 
Principles of FP2: Term Algebras for Specification of Par- 
allel Machines. 
N90-26571/1/GAR 103,412 
GRENOBLE-1 UNIV., SAINT-MARTIN — (FRANCE). 
INST. INFORMATIQUE ET MATHEMATIQUES 
APPLIQUEES DE GRENOBLE. 
ETN-90-97222 
Etude de la Faisabilite de Plusieurs Melanges (Study of 
the Feasibility of Several Mixtures). 


104,731 


N90-27379/8/GAR 102,238 
ETN-90-97223 
— Statistique d’UN Modele de Fiabilite des ~ 


ciels (Statistical a of a Software Reliability ane 
N90-26352/6/GAR 
ETN-90-97224 
ic pa Prefilters, and Ultrametrics on an Arbi- 


trary Set. 
N90-26603/2/GAR 104,237 
yg ty 


Consistency of the Least Squares —— for a 
Ne i re b Loe ae Autoregressive Model 
104,238 


ouniiatis 

Loi Asymptotique des F is Orthogonales Empiri- 
ques et Goosen. 2 Geymotatc Law of the Orthogo- 
nal E Functions and Applications, Part 2). 

N90- 20805) 7 GAR 104,239 





age 
ste- 
mi 

cht. 
and 
ine 
inal 


1,731 


faces 


for a 





ETN-90-97227 
~ i ‘ast Randomized Versions 
= Sub 1) in Fildge Plogression and Flepaer 
N90-26606/5/GAR 104,254 
ETN-90-97228 
Parallel i for Surface Plane Intersection. 
N90-26549/7/GAR 103,405 
ETN-90-97229 
Un Modele Proportionnel Bayesien en Fiabilite des eo 
ciels (A Bayesian Proportional Model for 
N90-26353/4/GAR 103,467 
ETN-90-97230 
Search of Primitive Polynomials over Finite Fields. 
N90-26607/3/GAR 104,240 
7 de Courbes A i L 
eee: es 
} Ain. Curves P: : aaa 
arameterization: 
Noether Expansions). 
N90-26608/1/GAR 104,241 
ETN-90-97232 
(Generalized V Voronol not eronel Dharam: In initial Resul ~ ad 
N90-27429/1 Y) GAR 104,249 
ETN-90-97233 
Context Pr tion Truth Maintenance System. 
N90-27380/6/GAR 104,026 
ETeenerese 
Verification of the Janus on-Line Multiplier. 
NO0-28550/E/GaR 103,406 
ETN-90-97235 


Sie cata Rage. Snts treteet ’Amelior- 
ation des Mail Tetraediques (Parallelization of an 
Annealing Simulation Applied to Improving Tetrahedric 


Grids). 
N90-26570/3/GAR 103,411 


yey vy cae de Calcul du Produit T 
mes ‘en- 
soriel des Matrices sur Une Machine a Memoire Distri- 
buee (implementation of ‘Aig ms Used in Calculating 
Sere Coenen Oe Renee an 6 CS Sey 


Machine). 
N90-26572/9/GAR 103,413 
ETN-90-97241 
Etude d’Une Classe d’ mes d’Optimisation Non 


Convexe Implementation et Applications (Study of a 
Class of Non Convex Optimization Algorithms: Implemen- 
tation and Applications). 

N90-26552/1/GAR 103,407 
eT mula mulation N des Echanges Thermiques et 

lumerique cl 

Contraintes Thermoelastiques dans UN Man * how 
ralski (Mathematical Simulation of Heat peur mats and 
Thermoelastic Constraints in Czochralski Crystal Growth). 


N90-26680/0/GAR 105,134 
ETN-90-97243 
Etudes A et Comparati de Certains Al 





ithmes en ~ Optimisation. { tions Eflectives: et 
pe my (Adaptive and itive Studies of Opti- 


no Neem : Implementations and Applications). 
N90-26553 '9/GAR_ 103,408 
ETN-90-97244 


Etude des a apa des Estimateurs des 
Moindres Carres pout lemes de Regression a 
of Least Square Esti i Stay oe Aamo R 
of Leas e Estimators for Multip! legres- 
sion Problems). 
N90-26620/6/GAR 104,255 
WAbG-P77 8-48 
Etude de la Faisabilite de Plusieurs Melanges (Study of 


the Feasibility of Several Mixtures). 
N90-27379/8/GAR 102,238 


a RR-781-M 
Statistique d’'UN Modele de Fiabilite des L 
ciels (Statistical Analysis of a Software Reiiability nae 
N90-26352/6/GAR 
IMAG-RR-785-! 
Formal Verification of the Janus on-Line Multiplier. 
N90-26550/5/GAR 103,406 


IMAG-RR-786-I 
ne d’Algorithmes de Calcul du Produit Ten- 
pone oe Matrices sur Une Machine a Memoire Distri- 
buee (Implementation of Algorithms Used in a 
the Mainal Product of Matrices on a Distributed Memory 
N90-26572/9/GAR 103,413 
IMAG-RR-791-M 
a et EA armnteee rag eae 
N90.26804/0/¢ pntetanggi 
N90- /0/GAR 104,238 
ty bt lg 
otique ‘onctions Orthogonales 
ques et Application oP (naomi task On 
nal Empirical Functions and Applications, Part 2). 
N90-26605/7/GAR 104,239 


IMAG-RR-793-M 
tic Optimality of the Fast Randomized Versions 
of GCV and C(Sub L) in Ridge Regression and Regular- 
N90-26606/5/GAR 104,254 


IMAG-RR-794-M 
Parallel Algorithm for Surface Plane Intersection. 





Empiri- 


CORPORATE AUTHOR INDEX 


HEALTH EFFECTS RESEARCH LAB., RESEARCH TRIANGLE 


N90-26549/7/GAR 103,405 
eee ‘i 
Modele Proportionne! aes en Fiabilite des 
ciels is Bayesian Proportional Model for Software Software Fok. 
N90-26353/4/GAR 103,467 
IMAG-RR-796-M 


Une rides Mallages Torestiquee (Peremobeston ot an 
ation Tetraediques (Parallelization of an 
Simulation Applied to Improving Tetrahedric 


Grids) 

N90-26570/3/GAR 103,411 
IMAG-RR-797-M_- veins Peon: 

Polynomials over le 

N90-26607/3/GAR 104,240 
ren yy re 

Calcul Parameterisation ects Cateeita at 

the Curves P pone el 

ten 

Noether ). 

N90-26608/1/GAR 104,241 
IMAG-RR-799-M 


de Voronoi Generalises: Premiers Resultats 


(Generalized Voronoi Diagrams: Initial Results). 

N90-27429/1/GAR 104,249 
IMAG-RR-970-M 

a Prefilters, and Ultrametrics on an Arbi- 

N90.26608/2/GAR 104,237 
RR-779-1 


Context ition Truth Maintenance System. 
NSO-27300/0/GAR 104,026 
GROENLANDS GEOLOGISKE UNDERSOEGELSE, 


COPENHAGEN (DENMARK). 
GGU-R-142 
seismo-stratigraphic study on the West Greenland 
DE90518683/GAR 104,544 


GRUMMAN wong pa CORP., BETHPAGE, NY. 
Development of a Graphite. e/Bismaleimide Leading E 
for the F-111 (EF-111A) Horizontal Stabilizer 4 - 
N90-26809/5/GAR 102,421 

HAMBURG UNIV. (GERMANY, F.R.). FACHBEREICH 12 - 

PHYSIK. 


El Pos Wornctung. — of nee 4 
pene ions in ha- 
dronic events of the electron-positron annihilation). 

TIB/A90-81864/GAR 105,375 


HAMBURG UNIV. (GERMANY, F.R.). FACHBEREICH 13 - 
CHEMIE. 

Pyrolyse von ausgefaultem Klaerschlamm in der Wirbels- 
chicht. Eine Entsorgu oper Eine E - 


ternative. } fate wy of igre ina 
ized bed. A waste disposal ivan 
TIB/A90-81889/GAR 103,933 


HAMBURG UNIV. (GERMANY, F.R.). INST. FUER 
MEERSKUNDE. 


Zirkulation und Schadstoffumsatz in der Nordsee 

(ZISCH). Zwischenbericht. (Circulation and pollutant bal- 

pe the North Sea - the ZISCH project. Interim 

r ; 

TIB/B90-81860/GAR 103,965 
HAMBURGER STERNWARTE (GERMANY, F.R.). 

Fast Classification of ROSAT Sources on Objective Prism 


Plates. 

N90-25871/6/GAR 102,713 
HAMILTON-WENTWORTH (ONT.). PLANNING AND 
DEVELOPMENT DEPT., HAI ILTC (ONTARIO). 

Survey of market users. 

MIC-90-01104/GAR 105,410 
HANOVER UNIV. (GERMANY, F.R.). FACHBEREICH 
BAUINGENIEUR- UND VERMESSUNGSWESEN. 

Behandlung evar ng eton. (Tr emo pone mem 

ten lokalen geodaetischen Netzen. (Treatment of system- 

atic effects in satellite-supported local geodetic grids). 

TIB/A90-81958/GAR 104,496 


Traglastberechnungen von Faltwerken mit elastoplastis- 
chen Deformationen. (Mass of load calculations for 
folded plate structures with elastoplastic deformations). 


pm 991/GAR 105,224 

Unt regionalen Geoidbestimmung mit 

bd "Genaugt. *(Studies on regional geoid formation 
). 

TIB/A90-81996/GAR 104,497 


HANOVER UNIV. (GERMANY, F.R.). FAKULTAET FUER 
INENWESEN. 


MASCH 
Verkuerzte Me von elektrischen Rohr- 
service life test for electric tu- 


bular heaters) my 

TIB/A90-81873/GAR 103,711 

Entwicklung und Test eines Mehrfrequenz-Radarger- 

aetes. emcee and testing of a multiple-frequency 

71B/A90-81973/GAR 103,486 
HARDIN-SIMMONS UNIV., ABILENE, TX. FAIRLEIGH 
DICKINSON LABS. 


DOE/BC/14666-1 
of luminescent bacteria as tracers for geo- 
characterization. Quarterly report for 

April-June 1990. 





DE90016734/GAR 104,536 
HARRIS CORP., MELBOURNE, FL. GOVERNMENT 
AEROSPACE SYSTEMS DIV. 

NAS 1.26:4310 
Implementation of Robust Decentralized Con- 
trol for the ACES Structure at Marshall Space 
10) 

N90-26046/4/GAR 105,520 

HARRY G. ARMSTRONG MEDICAL 


RESEARCH LAB., WRIGHT-PATTERSON AFB, OH. 
CREW CHIEF: A Computer Graphics Simulation of an 


Technician. 
N90-25515/9/GAR 102,379 
poe Data for Crew Chief. 
N90-25516/7/ 102,380 
Performance-Based Workload Assessment: Allocation 
Se Added Task Sensitivity. 
N90-; /9/GAR 102,246 
HARVARD SCHOOL OF PUBLIC HEALTH, BOSTON, MA. 
eeon to Acidic Aerosols. 
"”A/600/J-89/452) 
PB91-109447/GAR 103,846 


HARVARD-SMITHSONIAN CENTER FOR ASTROPHYSICS, 
CAMBRIDGE, MA. 


Studies of the Possible X ray Triple 4U1915-05. 
N90-25727/0/GAR 102,572 
Possible X ray Triple 4U2129+ 47 (= V1727 Cyan. 
apa 2 02,577 
IE Observations of Cee and Sco X-1: Accretion 
Disks and the Z-Shaped . 
N90-25832/8/GAR 102,677 
Population Properties of AGN in the Soft X-ray Band. 
N90-25844/3/GAR 102,686 
BL Lacs from the EMSS: Number-Counts and implica- 
tions for the Luminosity Function. 
N90-25849/2/GAR 102,691 
Einstein All-Sky IPC Slew Survey. 
N90-25865/8/GAR 102,707 
of AGN X ray Spectra with the 
Shape of the Diffuse X ray Background . 
N90-25902/9/GAR 102,744 
HAWAII UNIV., HONOLULU. 
Theories of the X ray Background. 
N90-25842/7/GAR 102,684 
HAWKER SIDDELEY CANADA LTD., TORONTO 
(ONTARIO). ORENDA Div. 
Role of Inflight E: Condition Monitoring on Life Cycle 
of CF-18/F404 Components. 
N90-27708/8/GAR Enane 104,445 
HEALTH CARE FINANCING ADMINISTRATION, 
BALTIMORE, MD. OFFICE OF RESEARCH AND 
DEMONSTRATIONS. 
HCFA/PUB-03298 
Health Care Financing Review Summer 1990, Volume 11, 
4. 
PB91-105973/GAR 103,993 


HEALTH EFFECTS RESEARCH LAB., CINCINNATI, OH. 
EPA/600/J-88/547 


Comparison of thogenicity, Immunofluorescence 
and in situ DNA Hybridization as Methods for the Detec. 
tion of Adenoviruses. 
PHOS. 109280/GAR 104,291 
EPA/600/J-90/145 
Recovery of eee oe ts tie 
2(5H)-Furanone from Water Samples on XAD Resins and 
the Effect of Chlorine on Its Mutagenicity. 
PB91-109835/GAR 103,956 


HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. 


EPA/600/1-90/009 


Ozone Dosimetry Predictions for Humans and Rats. 

PB91-113852/GAR 103,851 
EPA/600/J-88/541 

Functional Teratogens of the Rat Kidney. 1. Colchicine, 

Dinoseb, and 

PB91-109223/GAR 104,408 
EPA/600/J-88/545 

of In vivo and In vitro Methods for Assessing 

the Effects of ce a ‘etrachloride on the Hepatic Drug- 

pone zyme System. 

PB91-1 /GAR 104,410 
EPA/600/J-88/546 


of a Model That Contains Both Multipole 
Moments and and Gaussians for the Calculation of Molecular 


Electrostatic . 

PB91-109272/GAR 103,218 
EPA/600/J-89/438 

Assessment of Chemically-induced Alterations in Brain 

peer ery Using Assays of Neuron- and Giia-Local- 

PBO1. 109908 109306/GAR 104,411 
EPA/600/J-89/440 , 

Home Air Nicotine Levels and Urinary Cotinine Excretion 

in Preschool Children. 

PB91-109322/GAR 103,868 


January 15, 1991 CA-25 








a yg on 
Use of Bioassay Methods to Evaluate wer ee ed 
Ambient Air Collected Near a Municipal Waste 
tor. 
PB91-109389/GAR 103,844 
EPA/600/J-90/123 
Survival of Female AKR Mice Fed Diets Sup- 


led with Methionine and Choline. 


1-109629/GAR 104,292 
EPA/600/J-90/127 
aste Di: ition Learning in Preweanling Rats. 
PB91-109660/GAR 104,296 
EPA/600/J- yeh A 
Workshop on the Qualitative and Quantitative Compara- 


eurcanedolty in Humans and Laboratory Ani- 


mais. 
PB91-109678/GAR 104,415 
EPA/600/J-90/130 
Cotinine Analytical Workshop Report: Consideration of 
for Cotinine in Human 
Seen 8 Sense eee pene to Tobac- 
co 
PB91- 109694/GAR 103,171 


HEALTH EFFECTS RESEARCH IESEARCH 
TRIANGLE PARK, NC. CLINICAL RESEARCH BRANCH. 


EPA/600/J-90/124 
Use of Quantitative Two-Dimensional Gel Electrophoresis 
to Analyze in Alveolar Macrophage Proteins in 
Humans to Ozone. 
PB91-1 rIGAR. 103,871 


HEALTH EFFECTS RESEARCH LAB., RESEARCH 
ee PARK, NC. DEVELOPMENTAL TOXICOLOGY 


EPA/600/J-90/125 
Effect of Ambient T ture and Running Wheel Activ- 
ity on the Outcome of Pregnancy in CD-1 
PB91-109645/GAR 04,396 
EPA/600/J-90/134 
Interactions between Lead and Essential Elements: A 


eview. 
PB91-109728/GAR 
EPA/600/J-90/135 
Chlordimeform-induced Alterations in Endocrine Regula- 
tion within the Male Rat Reproductive System. 
PB91-109736/GAR 104,418 
HEALTH EFFECTS RESEARCH LAB., RESEARCH 
— PARK, NC. ENVIRONMENTAL TOXICOLOGY 


104,417 


EPA/600/J-90/126 
Histamine and Methacholine Aerosol Bronchial Challenge 
in Awake Guinea Pigs. 

PB91-109652/GAR 104,349 
HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. GENETIC TOXICOLOGY DIV. 

EPA/600/J-90/140 

Further Evidence That Dichloromethane Does Not induce 


Chromosome ge 
PB91-109785/GAR 104,419 


HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. NEUROTOXICOLOGY DIV. 


EPA/600/J-90/122 
Neurotoxicity of Subchronic Acetyicholinesterase (AChE): 
Inhibition in Rat ee 
PB91-109611/GAI 
HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. TOXICOLOGY BRANCH. 
EPA/600/J-89/457 
Aerosol Characterization with Centrifugal Aerosol Spec- 
and Experiment. 
103,847 


104,414 


trometers: Theory 
PB91-109496/GAR 
HEIDELBERG — agg F.R.). 


Viscosity in tion Disks. 
N9O-25775/0/GAR 102,620 


Accretion Disk in the Galactic Center: An Independent In- 
dication for a Massive Central Object. 
N90-25881/5/GAR 102,723 


areas UNIV. (GERMANY, F.R.). GEOGRAPHISCHES 


Ergaenzung topographischer Karten durch die ‘Metric 
Camera’. a (Map revision using satellite 


oy inal report). 
B/A! NO4S/GAR 


HEINRICH-HERTZ-INST. FUER ATMOSPHAEREN- 
FORSCHUNG UND GEOMAGNETISMUS, BERLIN 
(GERMAN D.R.). 


Solar Activity Influence on Climatic Variations of Strato- 
Fs oeged and e in Mid-Latitudes. 
90-28 169/2/GAI 102,834 


HELITUNE LTD., MALVERN (ENGLAND). 
Secon Integrated System Architecture for Future 
N90-27638/7/GAR 105,716 
HELSINKI UNIV. (FINLAND). 


Ubvri-Photopolarimetry and the X ray Dips of V471 Tau. 
N90-25781/7/GAR 102, 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 


a 951-754-849-4 
Toimintakatsaus ja yhteenveto vuoden 1989 tutkimus- 
suunnitelmasta. Gamay of the NEMO-research plan 

for the year 1989). 


CA-26 VOL. 91, No. 2 


104,459 


CORPORATE AUTHOR INDEX 


DE90518690/GAR 


1 NEMO-10 
Toimintakatsaus ja yhteenveto vuoden 1989 tutkimus 
pee eee oS oman a “the NEMO-research plan 


for the 
103,767 


103,767 


year 
DE90518690/ GAR 


HELSINKI UNIV. OF TECHNOLOGY, — (FINLAND). 
LAB. OF HEATING, VENTILATION AND A 
DITIONING. 


ISBN 951-754-715-3 : 
Sekoittava ja eyttaevae ilmanjako toimistohuon- 
eessa. (Mixing and displacement air distribution in office 


rooms). 
DE90518692/GAR 103,115 


Weert veee 
Sekoitta' eyttaevae ilmanjako toimistohuon- 
—. (Mixing and displacement air distribution in office 


E9051 8692/GAR 103,115 
TKK-KO/LVI-OT/89 
c be arene sisaeilmasto - LVI-ohjekortti. (Indoor climate 
in flats and office buildings - HEPAC standard). 
DE90518693/GAR 103,116 


HERIOT-WATT UNIV., EDINBURGH (SCOTLAND). DEPT. 
OF CHEMICAL ENGINEERING. 
Flow of Non Newtonian Fluids in Porous Media. 
N90-25307/1/GAR 104,636 
HERIOT-WATT UNIV., EDINBURGH (SCOTLAND). DEPT. 
OF PETROLEUM ENGINEER ING. 
Modeli 


Network - Fluid Flow in Porous Media. 
N90-25306/3/GAR 


105,018 
HESSISCHES MINISTERIUM FUER WIRTSCHAFT UND 
TECHNIK, WIESBADEN (GERMANY, F.R.). 
CONF-8811336 
oe und Wasserstofftechnik. pone Publikation 








technik’ des Hessischen Mini Yer Wirtschaft und 
Technik. (Solar energy and hydrogen engineering. A pub- 
i of Technology Monitor hang re = Hydro- 
n in Minister for Economy 
a ngnees Hessiai 
DE90517303/GAR 103,660 
ISBN 3-89205-062-7 : 

und W: fftechnik. Eine Publikation 





des Tech echnologie-Monitors ‘Sol und Wi toft 
technik’ des Hessischen Ministers * Wirtschaft und 
Technik. ee energy and hydrogen engineering. A pub- 
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lication of 

E Saunt of the Hessian Minister for Economy 
and Tec’ nology). 
DE90517303/GAR 103,660 


HOLDITCH (S.A.) AND ASSOCIATES, INC., BRYAN, TX. 
Tight Gas Sands Research Program: Field Operations 
and Analysis. Cooperative Well Report. Pacific Enter- 
prises Oil Company (USA), meg vo Canyon No. 3-17, 
— County, Wyoming. Topical Report April- -December 
(GRI-90/0165) 

PB91-109066/GAR 

HONEYWELL, INC., MINNEAPOLIS, MN. 
Attitude Determination and Control System (ADCS) and 
Maintenance and Diagnostic System (MDS): A Mainte- 
nance and Diagnostic System for Space Station Free- 


104,656 


N90-27295/6/GAR 105,551 
HOUSTON UNIV. AT CLEAR LAKE CITY, TX. 
NAS bate Space Simulation Int tion of Vi Algorithi 
ice Simulation Integration of Vision ms 
into an Orbital rations Simulatio tion. 
(NASA-CR.185 
N90-27395/4/GA 105,448 
ay. — cation ind Tracking Expert Syst Study. 
munications . racki xpert Systems 
(NASA-CR-185935, ™ 
N90-: ee = a 103,364 
NAS 1.26: 
IRDS Brotoiypr with Applications to the Representation 
of EA/RA Models. 
(NASA-CR-1, an 
N90-27273/3/GA 103,417 


HOUSTON UNIV., TX. HOUSTON PETROLEUM RESEARCH 
CENTER. 
DOE/ER/14058-1 
Cross. geotomography in a partially depleted reser- 
voir. ress r , August 1989-April 1990. 
DE90017329/GAR 104,540 


HUBRECHT LAB., UTRECHT (NETHERLANDS). 
First Seven Minutes of a Xenopus Egg Fertilized on a 


Sounding Rocket in Space. 

N90-25245/3/GAR 105,663 
Automatic + age wh Container for mae a of Fr 
Eggs in Space: A Multi-Purpose Piece of Classified 
Space Hardware. 

N90-25249/5/GAR 105,667 


HUDSON BAY MINING AND SMELTING COMPANY, 
LIMITED (CANADA ). 








lop > Manitoba mines, task 2: 
Ground pape Oe luati to an 

Cale be Design guidelines. 
MIC-30-01334/GAR 04,586 


HULBURT hy CENTER FOR SPACE RESEARCH, 
WASHINGTON, DC. 
Methods for Probing Quasi-Periodic Oscillations on Short 
Time Scales. 


N90-25811/2/GAR 102,656 
Multi-Wavelength Campaign to Observe Scorpius X-1: 
Preliminary Results from the X ray Data. 
N90-25835/1/GAR 102,680 
IBM THOMAS J. Baty ed pepenanee CENTER, 
YORKTOWN HEIGHTS, N’ 
Critical Currents and wal Temperature Superconductors. 
(Abstract Only). 
N90-27823/ 5/GAR 105, 165 
ICF RESOURCES, INC., FAIRFAX, VA. 
DOE/BC/14000-3 


Production potential of unrecovered seg oil through in- 
field hay, ara Integrated geologic and engineering 
BE 90000255 /GAR 


DOE/BC/14000-4 
the reserve growth potential of the = 


103,618 


Andres/Grayburg tte (South Central Basin Plat- 

form) play in Texas. 

DE90000256/GAR 104,525 
DOE/BC/14000-5 


it of the reserve growth potential of the Clear 
Fork Platform carbonate play in Texas. 
DE90000257/GAR 103,619 


IDAHO NATIONAL ENGINEERING LAB., IDAHO FALLS. 
a a Aan Me jn 
for ——- Reactor Reli- 
. Overview of 


lear Computerized Library 
prs (NUCLARR). User’s 5 Guide. wal 
NUCLARR Data Retrieval. Revision 2. 


PB91-106294/GAR 104,886 
EGG-2458-VOL-4-PT-2-REV-2 
Nuclear Computerized Library for Reactor Reli- 
—- — User’s Guide. P: uide to Oper- 
ations. Revision 2. 
PB91-106302/GAR 104,887 


et eaten cere 


lear Computerized Library for Assessing Reactor 
aby (NUCLARR). atten, ¢ Guide. Part 3. “NUCI NUCLARA 
levision 2. 


pbei-106310/GAR, 
PB91-106310/GAR 





104,888 
EGG-2562-VOL-3 
ps a day ony for — LWR_ Compo- 
NUREG/CR-5314/GAR " 104,874 


EGG-2597 
Models for Estimation of Service Life of Concrete Bar- 
riers in Low-Level Radioactive Waste Disposal. 
NUREG/CR-5542/GAR 104,842 
EGG-2603 
Radiation Degradation in EPICOR-II 
Resins. 
NUREG/CR-5594/GAR 
IDAHO UNIV., MOSCOW. DEPT. OF MECHANICAL 
ENGINEERING. 
NAS 1.26:186818 
Greenhouse Design for a Martian Colony: 
Solar Collection and Light Distribution Systems. 
(NASA-CR-1868 18, 
N90-26501/8/GAR 
ILLINOIS DEPT. OF ENERGY AND NATURAL 
RESOURCES, SPRINGFIELD. 
DOE/PC/89904-T16 
igh-sulfur coal research at the SIUC Coal Tech 
atory. Quarterly progress report, April 1-June 


1990. 
DE90016798/GAR 103,644 


ILLINOIS STATE ENVIRONMENTAL PROTECTION 
AGENCY, SPRINGFIELD. DIV. OF AIR POLLUTION 
CONTROL. 


lon Exchange 
104,843 


Structural, 


105,489 


State of Illinois Environmental Protection Agency Final Air 
eg Control Program Plan for Federal Fiscal Year 


Pet. -105023/GAR 


ILLINOIS STATE MUSEUM, SPRINGFIELD. 
HWRIC-RR-049 


103,842 


Methods for Cond: 





g Property Transfer 


Site Histories. 
PB91-105080/GAR 103,922 
ILLINOIS UNIV. AT CHICAGO CIRCLE. 
CONF-900170-2 
Control of helium accumulation. 
DE90015658/GAR 
DOE/ER/52127-70 
Control of helium accumulation. 
DE90015658/GAR 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DOE/OR/00033-T438 
—- of low energy neutral et totnten Log using an 
Se resonance heated 108.329 


105,080 


105,080 


5900172047 GAR 
DOT/FAA/RD-90/24 

Airport Pavement Drai 

N90-27728/6/GAR 
NAS 1.26:186050 

NASA/USRA University Advanced Design Program. 

(NASA-CR-186050, 

N90-26855/8/GA 105,540 
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NAS 1.26:186788 
Qualitative and Quantitative Ri 


namics. 
(NASA-CR- yt | 
N90-26689/1/ 


wo isra University Advanced ign Program at the 
a 

University of lilinois for the 1900-1980 Acadorte Year. 

(NASA-CR- 186829) 

N90-26049/8/GA\ 105,633 
NAS 1.26:186880 

DSIM: A Distributed Simulator. 

(NASA-CR- 186880, 





ing About Th dy 


105,354 


N90-28353/2/GA\ 103,391 
NAS 1.26:186884 

Analysis and Design of Algorithm-Based Fault-Tolerant 

(NASA-CR- 186884, 

N90-28352/4/GA 103,429 
NAS 1.26:186885 

Experimental Fault Characterization of a Neural Network. 


(NASA-CR- 186885, 
N90-28373/0/GA\ 103,476 


NAS 1.26:186891 
Dynamic Load-Sharing Using Predicted Process Re- 


source ; 
(NASA-CR-186891) 


N90-28433/2/GAR 103,433 
UILU-ENG-90-2224 

pany | Load-Sharing Using Predicted Process Re- 

source R " 

(NASA-CR-18689 1, 

N90-28433/2/: 103,433 
UILU-ENG-90-2229 

Fauit Characterization of a Neural Network. 

ea ees 

N90-28373/0/ 103,476 
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Analysis and Design of Algorithm-Based Fault-Tolerant 


N90-28050/4/GAP 103,429 
UIUCDCS-R-89-1554 

Qualitative and Quantitative Ri 

namics. 

(NASA-CR- 186788) 

N90-26689/1/GA 105,354 

Real-Time Measurement of Mental Workload: A Feasibili- 


ty Study. 
N90-25540/7/GAR 102,247 


— An Interactive Software Tool for Protocol Analy- 

lied to Aircrew Communications and Workload. 
N90-25541/5/GAR 102,525 
Unified Model of Accretion Flows and X ray Emission in 
Low Mass X ray Binary Systems. 





N90-25742/9/GAR 102,587 
Accretion with Thermal Pair Production as 
is of AGN. 

N90-25897/1/GAR 102,739 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
COMPUTER SCIENCE. 

DOE/ER/25026-36 
Al ic hierarchical basis preconditioner. 
90015875/GAR 104,231 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
PHYSICS. 


Psi aret Charm Fact 
pO ED Tau factory. 
DE90016732/GAR 105,304 
CONF-89051 ne 8 
Semii 


leptonic charm decay at a Tau Charm Factory. 
DE90016790/GAR 105,305 
UIUC-HEPG-90-58 
pe a at a Tau Charm Factory. 
:90016732/GAR 105,304 
UIUC-HEPG-90-63 
Lge tee of the mass 


2 ie San ey tas) So's a 9p oe 
sup + ao minus y in p)p colli- 
sions at (radicals = 1 

DE90016791/GAR 105,306 


HEPG-90-65 
i i decay at a Tau Charm Factory. 
DE90016790/GAR 105,305 
gi eeons UNIV. AT URBANA-CHAMPAIGN. FUSION 
STUDIES LAB. 


CONF-8909101-1 
Overview of advanced fuel fusion. 
DE90015660/GAR 105,241 
DOE/ER/52127-67 ¥ 
anced fuel fusion. 
DE90015660/GAR 105,241 


ILLINOIS UNIV. CENTER FOR SOLID WASTE 
AND , CHICAGO. OFFICE OF 
TECHNOLOGY TRANSFER. 


OTT-4 
Municipal Solid Waste Incineration with Energy Recovery: 
— . Facilities, and Vendors for Less Than 550 


Poot. ae 103,924 


IMPERIAL COLL. OF SCIENCE AND TECHNOLOGY, 
LONDON (ENGLAND). 


Subsonic Combustor ialing nd Uleetinn has of 
CFD Techniques for Reacting and ing Flow. 
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INSTITUT FRANCO-ALLEMAND DE RECHERCHES, SAINT-LOUIS 


N90-25991/2/GAR 103,293 


INDIAN AND NORTHERN AFFAIRS CANADA. GEOLOGY 
DIVISION, YELLOWKNIFE. 


ite Comtemnary mating, wsceed of the Cage PatyGiiten 


Mackenzie. 
MICO BODSS/GAR 104,950 
Pane ng sone vein/shear zone mineralization 
the Arcadia area, Slave province, NWT. 
MIC-90-01 958/ 104,596 
Report on the assessment of the geology and 
of the early proterozoic Hurwitz group, 
MIC-90-01959/GAR 104,597 
Structural and lithologic model for the formation 
> ap aneheggeanniinnetaanae Lake, N.W.T.: ee 
MIC-90-01960/GAR 104,598 
Evaluation of the in the North- 
NW. T. End-of the- 198880. i 
MIC-90-01962/GAR 104,599 
INDIANA DEPT. OF HIGHWAYS, WEST LAFAYETTE. Div. 
OF RESEARCH. 
RD-88/1 
Pilot Study of a Portable High Speed Weigh-in-Motion 
/A/IN/RD-89/1) 
PB91-106062/GAR 105,751 
INDIANA UNIV. AT BLOOMINGTON. 
DOE/ER/40404-2 
Nuclear chemistry progress report, (August 1, 1989-July 


31, 1990). 
DE90016307/GAR 105,258 


INDIANA UNIV. AT BLOOMINGTON. DEPT. OF 
CHEMISTRY. 


aes 
Model approach to vanadium in crude oils and their refin- 
Dee001e60s/Gan 103,633 
INDUSTRI- OG HANDELSSTYRELSEN, COPENHAGEN 
(DENMARK). FORMIDLINGSRAADET. 
ISBN 87-88369-69-2 
Danske leverandoerer styrings- reguleri over- 
vaagningsudstyr. Decentrale kraftvarmevaerker. {Danish 
suppliers of equipment for control, lation and moni- 
pom ey dual purpose power ). 
DE90518676/GAR 103,556 


NEI-DK-378 
Danske leverandoerer styrings- regulerings og over- 
vi tr: krafty rk i 





suppliers of equipment for control, r tion and moni- 
Seana dual purpose power ). 
DE90518676/GAR 103,556 


INDUSTRIEANLAGEN-BETRIEBSGESELLSCHAFT M.B.H., 
OTTOBRUNN (GERMANY, F.R.). 
|ABG-B-TK-4009/02 
i 5 - Hermes - Columbus. Tech 


trie. Kurzfassung. (Ariane 5 - Hermes - Columbus. The 
of the major ESA programs for 


German industry. Summary). 
TIB/A90-81971/GAR 102,273 
|ABG-B-TK-4009/04 

Ariane 5 - Hermes - Columbus. Technologische 

tung der ESA-Grossprogramme fuer die deutsche Indus- 
3 - Hermes - Columbus. The technological 

et Paaeie nar ae ee 

TIB/A90-81972/GAR 102,274 


INFORMATIONSZENTRALE DER 
ELEKTRIZITAETSWIRTSCHAFT E.V., FRANKFURT AM 
MAIN (GERMANY, F.R.). 
ETDE-mf-0517378 

Wasserstoff. Wie aus ideen Chancen werden. (Hydrogen. 

How ideas become chances). 

DE90517378/GAR 103,663 
INGENIEURBUERO FRITZ G.M.B.H., BAD URACH 
(GERMANY, F.R.). 





energy project. 
Circulation avd mainioation ep experiments. Final report). 
TIB/B90-82041/GAR 103,698 


INNSBRUCK UNIV. a, — . FUER 
METEOROLOGIE UND GEOPHYS! 


and Land Ice in the mids System: Research 


‘oblems and Possibilities of Remote Sensing. 
N90-25407/9/GAR 104,712 
INSTITUT DE MECANIQUE DE GRENOBLE, SAINT- 
MARTIN D’HERES (FRANCE). 
ETN-90-97460 
Etude des Marees Oceaniques P: imilation des Don- 
nees Maregraphiques et Altimetriques Satellitaires dans 
un Modele rodynamique (Si of the Ocean Tides 
by the imilation of Marigraphic and Altimetric Satellite 
Data in a Hydrodynamic Model). 
N90-28320/1/GAR 104,932 
ETN-90-97461 


Impacts de Donnees ame ee Satellitaires sur des 
Simulations Numeriques de la culation 
Oceanique: Sensibilite aux Parametres d’Orbite, Rapport 


de Finala (Impact of Satellite Altimetric Data on 
So ee el een ne 
rents: i to Orbit ). 

N90-28321/9/ 104,933 

wT dena Gp eieemreremece eae 

ie Rt ne Paris Automatic Mag- 
Mpls tat oh Cath Pheer 

NOO-27 184/2/ 4 102,820 
INSTITUT DE PHYSIQUE DU GLOBE DU PARIS 

DEPT. DE GEOMAGNETISME. = 

les Mesures Absolues 
robes a Baer GUN agpareage Px” (ee 
the Absolute Measurement of Geomagnetism 


Stomess? 
/6/GAR 102,818 


About the Derivation of Geomagnetic Indices from Digital 


Data. 

N90-27191/7/GAR 102,827 
tees of Semin Gliotact Cons. for Studies on the Earth’s 
NO eT 1earS/GAR 104,492 


INSTITUT DE RECHERCHE D’INFORMATIONIQUE ET 
D’AUTOMATIQUE, LE CHESNAY (FRANCE). 
ETN-90-97459 
Influence de a le Comportement 
Mcrosiings Tsun Rapeor +~ 
— of ne ew on the Behavior 
Noo 27860/8/GAR F 104,176 


INSTITUT FRANCAIS DU PETROLE, RUEIL-MALMAISON. 
IFP-37-154 


Normal heptane transformation hydrocracking 
tic catalyst in Sopressnapertguueen eaadbanmanionan 


DE90518454/GAR 103,666 
IFP-37-256 

Zeolite deactivation mode. Coked zeolite characterization 

: “ lecul 

DE90518447/GAR 103,664 
IFP-37-310 

Study of and catalytic properties of cobalt 

base solids of alcohols. 

DE90514537/GAR 103,659 











IFP-37-626 
Sonic and ultrasonic elastic wave We) and attenu- 
ation in rocks under confining pressure. 
DE90518448/GAR 104,485 
IFP-37-664 
pare fd of catalytic properties of modified zeolites with 
size pores. 
oi '90518453/GAR 103,665 
Fingering in 2-D Porous Media: Experiments, Network 
i tor and ical Models. 
N90-25308/9/GAR 105,019 
INSTITUT FRANCO-ALLEMAND DE RECHERCHES, SAINT- 
LOUIS (FRANCE). 
ETN-90-97021 
—- Mittels Seitlich Strahlen (Maneu- 
by Means of Lateral Jets). 
N90- 15/9/GAR 102,404 
ETN-90-97022 
Etude du Comportement Sous Choc de 
VF2/VF3 Piezoelectriques (Study of Wren Prtoeee. 
tric Copolymeteres Submitted to Shocks). 
N90-26679/2/GAR 103,512 
ETN-90-97024 
Aerodynamic Loads and Blade Vortex interaction Noise 
Prediction. 
N90-25942/5/GAR 102,283 
ISL-CO-210/9 
Etude du Comportement Sous Choc de 
VF2/VF3 Piezoelectriques (Study of VPOIVES Plosoeloc. 
tric Submitted to Shocks). 
N90-26679/2/GAR 103,513 
ISL-CO-211/89 
Prevision Simplifiee et Simulation Par Code Numerique 
ay Forevomgrert es Charges Eats (Spies Fe 
— and Numerical Simula' ee of 
Numerische Simulation Y~ Poltionametes von Saiterie: 
Pa Ti00se/GAR 104901 
ISL-CO-225/89 
Turbulent Boundary La pn Sees < on the Flow Field 
a Shock Wave in a ya Shook T 
PB91- 111211/GAR 102,357 
ISL-CO-255/88 
Steuerung Mittels Seitlich Austretender Strahlen (Maneu- 
pany be Means of Lateral Jets). 
N90-26015/9/GAR 102,404 
ISL-PU-310/89 
Aerodynamic Loads and Blade Vortex Interaction Noise 
Prediction. 
N90-25942/5/GAR 102,283 
ISL-R-107/89 
Modelisation d’! rbillon (Modeling of 
Blade/Rotation | ) (Modelli g von Rotorb- 
latt/Wirbel-Wechselwirkungen). 
PB91-110924/GAR 102,356 
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INSTITUT FUER ANGEWANDTE aoen E.V., 
FREIBURG IM BREISGAU (GERMANY, F. 
ISBN 3-923290-59-4 
Ph itaik-Marktuebersicht. (Photovoltaics - market 
review). 
TIB/B90-81870/GAR 103,801 


INSTITUT FUER STAEDTEBAU, BERLIN (GERMANY, F.R.). 
Der Wandel vom Energloversorgunge- zum_ Energie- 
re) of energy 

company to TD ene 
TIB/B90-81918/GAR 103,563 


INSTITUT FUER WELTRAUMFORSCHUNG, GRAZ 
(AUSTRIA). 
Solid Earth, 7 Field and Environment. 
N90-25412/9/GA 104,489 
INSTITUT FUER WELTWIRTSCHAFT AN DER UNIV. KIEL 
(GERMANY, F. R.). 





Gesamtwirtschaftliche ee von Ruestungs- und 


Raumfahrtausgaben in Yes Staaten - eine Li- 
teraturanalyse. (Eff nan ee on the total economy of arma- 
—— space flight Fonte: % a in the United States - 
TIB/B90-82009/GAR 104,451 
ma FUER WELTWIRTSCHAFT, KIEL (GERMANY, 
ETN-90-97352 
iche Wirkungen von und 
Raumafrauogaben in don Vernigion Saar ine Li- 
——_ (Impact of 
lense Spending of te in ne US: A Literature 
Analysis). 
N90-28464/7/GAR 103,138 
ISSN-0342-0787 
Gesamwirtscha’ ee von Ruestu 


Ings- und 
Raumfahrtausgaben in den Vereinigten Staaten: Eine Li- 
ire and Space in the St Economy of 

Defense and Space in the US: A Literature 


Analysis). 
N90-28464/7/GAR 103,138 
INSTITUT NATIONAL DES SCIENCES APPLIQUEES DE 
LYON, VILLEURBANNE (FRANCE). 
ETN-90-97261 
seers des Conditions d’Elaboration sur la Microstruc- 
du Nitrure de Silicium 


et les Propprietes 
{influence of the Manufacturing Conditions on the Micros- 
tructure and M of the Silicon Nitride). 
N90-26154/6/GAR 1 








04,117 
ISAL-90-0008 
Influence des pasties d’Elab sur la h tre 
ture et les les Mecaniques du Nitrure = Silicium 
(Influence of the Manufacturing Conditions on the Micros- 
tructure and Mechanical Properties of the Silicon Nitride). 
N90-26154/6/GAR 104,117 
INSTITUT NATIONAL POLYTECHNIQUE DE GRENOBLE 
(FRANCE). 
ETN-90-97245 ’ 
~ la Structure Geometrique 
d Une -y wih, @ane Seneory Perception of a Geometrical 
Structure of a Scene). 
N90-26587/7/GAR 104,085 
ETN-90-97246 


me pour la Prise en 
obots (Verification Correction of a Program for In- 


cluding Uncertainties in the Robot Automatic Program- 
). 
NO 26588/5/GAR 104,086 
ETN-90-97247 


Unification et Desunification. Theorie et Applications (Uni- 
fication and Disunification: Theory and Applications). 


N90-26610/7/GAR 104,243 
ETN-90-97248 
ion d'UN Microprocesseur Configurable (Concep- 
tion of a R rable Microprocessor). 
N90-26517/4/GAR 103,523 
ETN-90-97249 


Generation ana Improvement of Meshes for Finite Ele- 
ments Methods in Two and Three Dimensions. 
N90-26611/5/GAR 


ETN-90-97250 
Contribution 


104,244 


a l’Etude des Equations Differentielies et aux 
Differences le Complexe (Contribution to 
oe ane 4 of Differential Equations and to the Differences 
the Complex Field). 
N90-26612/3/GAR 
ETN-90-97251 


104,245 


a la Definition et a la Mise en Oceuvre de 


ing of Integrated 


Circuits)). 
N90-26554/7/GAR 103,524 
ETN-90-97252 
allele pour les Machines a Memoire 
Distribuee mes Matriciels) (Paral- 
lel Algorithm for Distributed Computers (Applica- 


tions to 
N90-26573/7/GAR 103,414 
ETN-90-972: 
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Une Application de |’intelligence Artificielle a la Synthese 
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Artificial Intel to the Architectural Synthesis of 


VLSI | 

N90-26589/3/GAR 103,525 
ETN-90-97254 

Test aux lons Lourds de VLSI Programmables (Heavy lon 

Tests on Programmable VLSI). 

N90-26057/1/GAR 105,634 
ETN-90-97255 

Reseaux Multicouches de Neurones Artificiels: Algor- 

ithmes d’ , Implantations sur Hypercube Ap- 


tions (M Neural Networks: Li 
rns mpm on Hypercube Machi pr rensigy Te og 


N90-26574/5/GAR 103,469 
ETN-90-97256 
Contribution au Test des Circuits Int 


on and Stuck-Open Fai ests). 
N90-26261/9/GAR 103,522 
ETN-90-97257 
Architecture 


7 a a ee 
Integre pour econstruction d'images (Massively 
Parallel Architecture: Integrated Cell Network for Image 


Reconstruction). 

N90-26575/2/GAR 103,387 
INSTITUT NATIONAL POLYTECHNIQUE DE LORRAINE, 
NANCY (FRANCE). 

Etude Experimentale et Modelisation de la Deformation a 

Chaud du PMMA en Traction et en Cisailiement ( 

and Modeling of PMMA Hot Straining 

Under Tensile and Shear Stress). 

PB91-111468/GAR 104,223 
INSTITUT PRIKLADNO! GEOFIZIKI, MOSCOW (USSR). 

General Overview of the Solar Activity Effects on the 


Lower lonosphere. 

N90-28198/1/GAR 102,848 

Probability of Swf Occurrence in Relation to Solar Activi- 

N90-28204/7/GAR 102,854 

INSTITUTE FOR COMI TED AOATONS, IN SCIENCE 
AND ENGINEERING, HAMPTON, V. 
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Central-Difference and Upwind Schemes. 

(NASA-CR- 182061, 

N90-26595/0/GAI 102,300 
ICASE-90-46 

Critical Evaluation of Two-Equation Models for Near Wall 

(NASA-CR-182068) 

N90-26270/0/GAR 105,022 

Eficint Algothms for a Class of Partitioning Problems. 
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(NASAL 

N00 28967 /S/GAR 103,430 
ICASE-90-51 

Linear Iterative Solvers for Implicit Ode Methods. 


(NASA-CR-182074, 


N90-28386/2/GAI 104,250 
ICASE-90-52 
ber ote for a Singularly Perturbed Equation. 
N90-28391. | B/GAA 104,251 
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oO e Difference in 
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-CR- 182081, 
N90-28392/0/GAI 105,044 
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TECHNISCHE UNIV. MUENCHEN, GARCHING (GERMANY, 
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TIB/B 1880/GAR 105, 106 


TECHNISCHE UNIV. MUENCHEN (GERMANY, F.R.). 
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TOKYO UNIV. (JAPAN). DEPT. OF INDUSTRIAL 
CHEMISTRY. 


Oxide Superconductors under Magnetic Field. 
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ETSU-R-51 
Department of Energy’s renewable energy R and D pro- 
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ETN-90-97330 
Computation of Efficient Solutions of Discretely Distribut- 
Problems. 


ed Stochastic Optimization 
N90-27436/6/GAR 104,256 
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Bottom. 
N90-27089/3/GAR 105,032 
LRT-WE- aoe 989) 
Response of ow Axially Excited Viscous Liquid 
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UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). DEPT. 
OF MOLECULAR AND CELL BIOLOGY. 

Epidermal Growth Factor (EGF) Induced Signal Trans- 

duction in A431 Cells is Sensitive to Gravity. 
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Battelle, Columbus, OH. 
DE90016766/GAR 103,641 


BMFT STU-8604 

AC22-88PC88949 

We Electric Corp., Pittsburgh, PA. Science and 

T Center. 

DE90016795/GAR 103,642 
AC22-89BC 14200 

Johns Hopkiris Univ., Baltimore, MD. 

DE90016196/GAR 104,534 
AC22-89BC 14473 

Southwest Research Inst., San Antonio, TX. 

DE90016736/GAR 104,538 
AC22-90BC 14659 


Oklahoma Univ., Norman. School of Petroleum and Geolog- 
ical Engi 
DE9OO! 6735/GAR 104,537 


AC22-90BC 14666 
Hardin-Simmons Univ., Abilene, TX. Fairleigh Dickinson 
DE30016734/GAR 104,536 

AC34-90DP62349 
EG and G Rocky Flats, inc., Golden, CO. 
DE90010808/GAR 104,802 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 
DE90015673/GAR 104,783 
DE90016099/GAR 105,408 

AF-AFOSR-0143-88 
Colorado State Univ., Fort Collins. 

N90-28288/0/GAR 103,029 
N90-28293/0/GAR 103,034 

AF-AFOSR-0215-88 
New Mexico State Univ., Las Cruces. 

N90-28362/3/GAR 103,475 

AF-89CS8204 
National Inst. of Standards and Technology, Gaithersburg, 
PB91-107110/GAR 103,273 

AFEL-89CS8205 
National Inst. of Standards and Technology, Gaithersburg, 
PB91-107508/GAR 109,276 

AI79-83BP 13795 
Battelle Pacific Northwest Labs., Richland, WA. 
DE90016007/GAR 103,754 

AM06-70RL02225 
Battelle Pacific Northwest Labs., Richland, WA. 
DE90017195/GAR 104,363 

arcane 

ouisiana State Univ., Baton Rouge. 
D90017278/GAR 105,322 
DE90017405/GAR 105,327 
DE90017406/GAR 105,328 
Louisiana State Univ., Baton Rouge. Dept. of Physics and 
DE90017402/GAR 105,326 

AS05-80ER 10742 
Brookhaven National Lab., Upton, NY. 

DE90016313/GAR 103,199 

ASPE-85ASPE158 
Eat 100580/GAR wen 103,991 

BAYSTMLU 8272-62-7926 
Munich Univ. (Germany, F.R.). Lehrstuhl fuer Bioklimatolo 
¥ib/A90-81686/GAR 102,903 

BMFT ITS8306B/0 


be tea Anlagentechnik, Uim (Germany, F.R.). 
Fioya0081842/GAR 103,438 


BMFT KWA a 


Dornier G.m.b.H., Friedrichshafen (Germany, F.R.). 

TiB/A90-81881 GAR 104,789 
BMFT LFK 8611/3 

Ss —. F.R.). Inst. A fuer Mechanik. 

Tiby Ro0-8 184 ny 102,358 
BMFT MFU 05765 

Hamburg Univ. (Germany, F.R.). Inst. fuer Meerskunde. 

Tia/Bo0-81860/GAR 103,965 
BMFT MTK 04560 

a mary. FR 7 Offshore Flexibles G.m.b.H., Duessel- 

dort ( ah 
TIB/A90-81 104,680 


BMFT RS a 


Fraunhofer-inst. fuer Zerstoerungsfreie Pruefverfahren, 
Saarbruecken (Germany, F.R.). 

TIB/A90-81853/GAR 104,909 
BMFT STU-8604 





Biohm G.m.b.H., Munich (Germany, 
F.R.). Unternehmensbereich Raumfahrt. 
TIB/A90-81960/GAR 105,466 
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BMFT STU 8702 
Berger (Ri) Forschungs-inst. fuer Markt- und Systemfors- 
chung G.m.b.H., Munich (Germany, F.R.). 
TIB/A90-81992/GAR 





105,467 
BMFT WRT 8801 
Industri lagen Seti lischaft m.b.H., Ottobrunn 
Tg/A90'8 §1971/GAR 102,273 
TIB/A90-81972/GAR 102,274 
BMFT 01QS0240 


Hei . (Germany, F.R.). Geographisches Inst. 
Tipyag03 1945) 945/GAR 104,459 


BMFT 01 TH 85016 


ANT-Nachrichtentechnik G.m.b.H., Backnang (Germany, 
F.R.). Fachbereich Raumfahrt. 
TIB/A90-81946/GAR 103,532 


BMFT 01VQ850454 


Univ. (Germany, F.R.). Inst. fuer Kunststoffprue- 
fung und Kunststoffkunde. 
TIB/A90-81849/GAR 103,852 


BMFT 01 YH 8512/7 
ANT-Nachrichtentechnik G.m.b.H., Backnang (Germany, 
F.R.). Fachbereich Raumfahrt. 
TIB/A90-81947/GAR 103,533 
BMFT 01 YH 8515/5(516-4001) 
ANT-Nachrichtentechnik G.m.b.H., Backnang (Germany, 








F.R.). Fachbereich Raumfahrt. 

TIB/A90-81948/GAR 105,656 
BMFT 02 S 7216 

Dortmund Univ. (Germany, F.R.). 

TIB/A90-82013/GAR 104,847 
BMFT 02U55842 

beens ir Univ. Muenchen (Germany, F.R.). Lehrstuhl A 

‘erfahrenstechnik. 

1B/B9081901/GAR 104,902 
BMFT 02U58877. 

Technische Univ. Muenchen (Germany, F.R.). Lehrstuhl A 

fuer Verfahrenstechnik. 

TIB/B90-81901/GAR 104,902 
BMFT 03E-3228-B 

Mya Oel Entwicklungs G.m.b.H., Gelsenkirchen (G y, 

-R.). 

TIB/B90-81911/GAR 104,682 
BMFT 03E-4502-A 

ys oy Berlin G.m.b.H. (Germany, F.R.). 

TIB/B90-81903/GAR 103,748 
BMFT 03E-6298C 

Si AG. U h ich KWU, Erlangen (Ger- 

many, F.R.). Fachbereich en und Leittechnik, Ania- 

— nik. 

1B/B90-81939/GAR 103,564 

BMFT O3E 8054 A7 


Stuttgart Univ. (Germany, F.R.). Inst. fuer Computeranwen- 


dui 4 

TIB/A90-81868/GAR 103,744 

TIB/A90-81869/GAR 103,745 
BMFT 03E-8301-A 

—— und Gastechnik G.m.b.H., Mannheim (Germa- 

ny, F.R.). 

TIB/B90-81902/GAR 
BMFT 03E-8339A 

Technischer Ueberwachungs-Verein Rheinland e.V., Co- 

logne (Germany, F.R.). Inst. fuer Energietechnik und Um- 

weltschutz. 

TIB/A90-81881/GAR 103,712 
BMFT 03E-8339-A/7 


103,714 


Technischer Ueberwachungs-Verein Rheinland e.V., Co- 
logne (Germany, F.R.). inst. fuer Energietechnik und Um- 


TIB/A90-81882/GAR 103,713 
BMFT 03E-8536-A 

System-, Mess- und Anlagentechnik - Regelsysteme 

G.m.b.H., Niestetal (Germany, F.R.). 

TIB/B90-81899/GAR 103,747 
BMFT 03E-8662A 


Coomepotoinee Kassel (Germany, F.R.). Fachbereich 
16 - Elektrotechni 


718/800-8001 /GAR 103,805 
BMFT O031AT206 

internationale Atomreaktorbau G.m.b.H., Bergisch Gladbach 

(Germany, F.R.). 

TIB/A90-81885/GAR 104,901 
BMFT 03M0006X2 

Ruhr Univ., Bochum (Germany, F.R.). Inst. fuer Werkstoffe. 

TIB/A90-81844/GAR 104,183 
BMFT 06HD133! 

Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 

(Germany, F.R.). 

TIB/B90-81878/GAR 105,381 
BMFT 060F 113 


fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.). 
TIB/B90-81878/GAR 
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BMFT 07UVP01 
Gonmterah fuer og und ee nel m.b.H. 
eee 
Umwelt- und imaforschung 
71B/590-81800/GAR 103,984 


BMFT 13 N 5357/3 
Siemens A.G. Sees owen peel KWU, Erlangen (Ger- 


many, F.R.). Geschae' 
TIB/B90-81837/GAR 105,078 
BMFT 13N54036 


Fraunhofer-inst. fuer Lasertechnik, Aachen (Germany, F.R.). 
TIB/A90-81843/GAR 104, 


BMFT 032-6489-A 
Ruhrkohle A.G., Essen (Germany, F.R.). 
TIB/B90-81940/GAR 104,684 
BMFT 032-8505 B 
OERY Gold- und Silber-Scheideanstalt, Hanau (Germa- 
R.). Fachbereich Forschung Metall. 
Te/eop-as042/GaR 103,806 


BMFT 033-8961-A 


Fraunhofer-inst. fuer Bauphysik, Stuttgart (Germany, F.R.). 
eich Waerme/Klima. 








TIB/B90-81921/GAR 103,591 
BMFT 150 0674 A 8 

Staatliche ialpruefung: Stuttgart (Germany, 

F.R.). 

TIB/A90-81854/GAR 104,889 
BMFT 037402 

Technische Univ. Mi hen (G y, F.R.). Lehrstuhl 

fuer Botanik. 

TIB/A90-81874/GAR 104,472 
BMFT 0328412C 

Suedwind Gebr., Berlin (Germany, F.R.). 

TIB/A90-82022/GAR 103,746 
BMU SR 425 

Technischer Ueberwachungs-Verein Rheinland e.V., Co- 

oa. (Germany, F.R.). 

TIB/B90-81859/GAR 103,562 
BOA-104230-87-H-0001 

Pennsylvania Univ., Philadelphia. 

N90-25501/9/GAR 104,072 
BOM-5-CA-30-02880 

Morrison-Knudsen Engineers, Inc., Denver, CO. 

PB91-104562/GAR 104,512 


CANMET-OSQ80-00065 


North American Mining Consultants Ltd., Toronto On, 
MIC-90-00174/GAR 


CANMET-OSQ-81-00037 
Falcon Limited (Canada). 

MIC-90-02562/GAR 104,625 
CANMET-OSQ84-00330 

Hudson Bay Mining and Smelting Company, Limited 

(Canada). 

MIC-90-01334/GAR 104,586 
CANMET-OST85-00428 

Canada Centre for Mineral and Energy Technology, Ottawa 

(Ontario). 

MIC-90-00175/GAR 104,049 


CANMET-79065-01-SS 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 

MIC-90-00179/GAR 103,669 
CANMET-79136-01-SS 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-90-02549/GAR 103,676 


ee 


joranda Research Centre, Pointe Claire (Quebec). 
Mic oo D2e40) GAR 


CANMET-79148-01-SQ 
Mining Sy 


104,621 





Wenco | ional Ltd. (Canada). 
MIC-90-00182/GAR 
CANMET-79151-01-SQ 


Strata Ei Corp., Toronto (Ontario). 
MIC- 177/ GAR 


CANMET-79197-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


104,548 


(Ontario). 

MIC-90-02547/GAR 104,620 
CANMET-89004-04-SQ 

McGregor Geoscience Limited, Halifax (Nova ir 

MIC-90-00178/GAR (04,934 
CANMET-89055-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 

(Ontario). 

MIC-90-02543/GAR 104,619 
CANMET-89060-01-SQ 

on — for Mineral and Energy Technology, Ottawa 

MIC-90-02542/GAR 104,618 
CANMET-89082-01-SS 


Canada Centre for Mineral and Energy Technology, Ottawa 
(Ontario). 


MIC-90-02541/GAR 
CANMET-89172-01-SS 


Canada Centre for Mineral and Energy Technology, Ottawa 
(Ontario). 
MIC-90-02536/GAR 


104,617 


103,675 

CANMET-89177-01-SQ 

Nova Husky Research Corporation (Canada). 

MIC-90-01338/GAR 103,917 
CANMET-89188-01-SQ 

Ltd., Calgary (Alberta). 

MIC 90-05507/04R 104,614 
CANMET-89259-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 

(Ontario). 

MIC-90-02539/GAR 104,615 
CANMET-89264-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 

(Ontario). 

MIC-90-02540/GAR 104,616 
= GE 261/85-DE 


ieurbuero Fritz G.m.b.H., Bad Urach omen nf R. ™ 
qt /B90-82041/GAR 


aoa. 


ia S.p.A., Turin (Italy). 
NOO2T 1 20/6/GAR 


DA PROJ. 1L1-61102-AH-45 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 


102,439 


N90-27722/9/GAR 103,310 
DA PROJ. 1L1-62209-A-47-A 

Cincinnati Univ., OH. 

N90-26171/0/GAR 104,093 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-28060/3/GAR 

DA PROJ. 1L1-62211-A-47-A 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. ore 
104,041 


104,096 


N90-28065/2/GAR 
DA PROJ. 1L1-62211-A-47-AB 


National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N90-27787/2/GAR 102,468 


DA PROJ. 3E1-62787-A-879 


Army Aeromedical Research Lab., Fort Rucker, AL. Senso- 
ry Research Div. 
N90-28332/6/GAR 102,511 


pres phages 


Symbolics, Cambridge, MA. 
N90-27301 } 2/ GAR 


DAALO3-86-K-0024 


Wisconsin Univ.-Madison. Dept. of Meteorology. 
N90-28300/3/GAR 


DAALO03-87-G-0003 


Wichita State Univ., KS. 
N90-26107/4/GAR 


N90-27068/7/GAR 
DASG60-86-0094 


West Virginia Univ., Morgantown. Artificial Intelligence Lab. 
N90-27332/7/GAR 105,447 


DE-A105-84ER 13150 


National Inst. of Standards and Ra paioner (NML), Gaith- 
ersburg, MD. Surface Science Div 
PB91-112037 103,220 


DE-AC01-79ET-32043 
General Electric Co., Philadelphia, PA. Astro-Space pos! 


105,598 


103,041 


104,208 
102,306 


N90-25163/8/GAR 05,605 
DE-AC02-76CH-00016 

Connecticut Univ., Storrs. 

N90-27824/3/GAR 105, 166 


DE-AC05-84ER-40150 
Continuous Electron Beam Accelerator Facility, Newport 


News, VA. 

N90-25656/1/GAR 105,345 
N90-25659/5/GAR 105,347 
N90-25663/7/GAR 105,348 
N90-25664/5/GAR 105,349 
N90-27483/8/GAR 105,362 


Continuous Electron Beam Accelerator Facility, Newport 
ews, VA. Instrumentation and Control Group. 
N90-2 25657/9/GAR 105,346 


DE-AC05-84-0R21400 
Oak Ridge National Lab., TN. 
NUREG/CR-5605/GAR 
DE-AC05-850R21400 
Oak Ridge National Lab., TN. 
NUREG/CR-5530/GAR 
DE-ACO07-761D01570 
Idaho National Engineering Lab., Idaho Falls. 


104,877 


104,876 











NUREG/CR-5314/GAR 104,874 

NUREG/CR-5594/GAR 104,843 

PB91-106294/GAR 104,886 

PB91-106302/GAR 104,887 

PB91-106310/GAR 104,888 
DE-ACO6-76RL018 

Battelle Pacific Northwest Labs., Richland, WA. 

PB91-107342/GAR 103,771 
DE-AS05-80ER-10742 

Connecticut Univ., Storrs. 

N90-27824/3/GAR 105, 166 
DE-AT04-85AL-33408 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-26729/5/GAR 105,643 


DE-FG02-86ER53223 
appa fuer Plasmaphysik, Garching (Germany, 
*iB7890-81995/GAR 105,108 
TIB/B90-81936/GAR 105,109 
DE-FG02-87ER-25026 
Institute for Computer Applications in Science and Engi- 


neering, Hampton, V. 

N90-28386/2/GAR 104,250 
DE-FG05-88ER-40435 

Continuous Electron Beam Accelerator Facility, Newport 

News, VA. 

N90-25659/5/GAR 105,347 

N90-27483/8/GAR 105,362 


DECHEMA 11A106 8 
Max-Planck-inst. fuer Eisenforschung G.m.b.H., Duesseldorf 


(Germany, F.R.). 

TIB/B90-81942/GAR 104,173 
DFG EW 17/3-2 

on Hochschule Darmstadt (Germany, F.R.). Fach- 

Aerodynamik und Messtechnik. 
18/A90-81967/GAR 102,359 

DHHS-87ASPE 185A 

Urban Inst., Washington, DC. 

PB91-106351/GAR 103,994 
DI-14-08-0001-G1319 

California Univ., Berkeley. 

PB91-111559/GAR 104,517 
Di-14-08-001-G-1501 

Arizona Univ., Tucson. Dept. of Hydrology and Water Re- 

sources. 

PB91-107326/GAR 104,515 
DI-14-08-0001-G- 1564 


Kentucky Water Resources Research Inst., Lexington. 


PB91-107300/GAR 04,286 
PB91-107318/GAR 103,949 
PB91-111542/GAR 103,963 


DI-14-12-0001-30284 


Braund (Stephen R.) and Associates, Anchorage, AK. 
PB91-105429/GAR 104,717 


DI-14-12-0001-30297 
MBC Applied Environmental Sciences, Inc., Costa Mesa, 


PB91-105478/GAR 102,540 


DI-14-12-0001-30332 
Alaska Fish and Wildlife Research Center, Anchorage. 


PB91-105502/GAR 104,719 
DI-14-12-0001-30412 

LGL Ltd., King City (Ontario). 

PB91-105486/GAR 103,592 
DI-14-35-000 1-30468 

SEACO, Inc., San Diego, CA. 

PB91-105494/GAR 104,718 
DMS 89-11410 

Illinois Univ. at Urbana-Champaign. Dept. of Computer Sci- 

ence. 

DE90015875/GAR 104,231 
DMS 8913089 

Stanford Univ., CA. Systems Optimization Lab. 

DE90016310/GAR 104,232 

DE90016721/GAR 104,253 


DNA-IACRO-88-800 
National Inst. _of Standards and roma (NEL), Gaith- 
ersburg, MD. S or Ek 


9 
PB91-111963 





103,528 
DPP 8968 
Los Alamos National Lab., NM. 
DE90016566/GAR 105,286 
DRET-84-107 


Paris-5 Univ. Patron Groupe d’Etude et de Recherche de 
pasiolagte A mbulatoire. 
N90-28324/3/GAR 104,395 


DRET-84-210 
Ecole Nationale Superieure des Mines de Saint-Etienne 
(France). 
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N90-27879/7/GAR 
yin an 
een a Physique et de en - Industrieties, 
N90-28014/0/GAR 105,040 
DRET-87-034 


Poitiers Univ. (France). Lab. d’Etudes Aerodynamiques. 
N90-27661/9/GAR 


104,148 


102,315 
N90-28015/7/GAR 102,347 
DRET-87-34-001 


Office National d’Etudes et de Recherches Aerospatiales, 
Paris (France). 


N90-28025/6/GAR 102,355 
DRET-87-082 

Gates Univ. de py ae Marseille (France). Inst. de Mecan- 

ique Statistique de la Turbulence. 

No0-2001 1/6/GAR 102,344 

N90-28012/4/GAR 102,345 
DRET-87-155 

Institut de Mecanique de Grenoble, Saint-Martin d’Heres 

(France). 

N90-28320/1/GAR 104,932 
DRET-87-272 

Aix-Marseille-2 Univ. (France). Inst. de Mecanique des 

N90-28013/2/GAR 102,346 
DRET-87-1033 


Centre d’Essais en Vol, Bretigny-sur-Orge (France). Lab. de 
N90-28335/9/GAR 





102,472 
DRET-87-1388 
Los Alamos National Lab., NM. 
N90-28017/3/GAR 105,041 
DRET-88-34-001 
Office National d’Etudes et de Recherches Aerospatiales, 
Paris (France). 
N90-27665/0/GAR 104,454 
N90-28022/3/GAR 105,042 
N90-28023/1/GAR 102,353 
N90-28024/9/GAR 102,354 
N90-28121/3/GAR 105,223 
DRET-88-045 
Aix-Marseille-2 Univ. (France). Inst. de Mecanique Statisti- 
que de la Ti nce. 
N90-27723/7/GAR 102,465 
DRET-88-496 
SYMINEX, Marseille (France). 
N90-28399/5/GAR 104,945 
DRET-88-1156 
Universite de Technologie de Compiegne (France). Dept. 
de Genie M ique. 
N90-27900/1/GA\ 104,215 
DRET-88-1165 
Institut de Mecanique de Grenoble, Saint-Martin d’Heres 
(France). 
N90-28321/9/GAR 104,933 
DRET-88-1355 
Paris-6 Univ. (France). Lab. de Modelisation en Mecanique. 
N90-28016/5/GAR 102,348 
DRET-88-1406 
— de Recherche d’informationique et d’Automatique, 
Le Chesnay (France). 
N90.27880/5/GAR 104,176 
DRET-88-1433 
Ecole Nationale S de l’A ique et de |’E- 
space, Toulouse (France). 
N90-27662/7/GAR 104,453 
DRET-89-002-10 


Centre d’Etudes et de Recherches de Toulouse (France). 
it. d'Etudes et de Recherches en Informatique. 


N90-28020/7/GAR 102,351 
DRET-89-022-08 

Centre d’Etudes et de Recherches de Toulouse (France). 

N90-27664/3/GAR 102,317 
aie ere 

Gian and Associates, Inc., Annapolis, MD. 

PB91-  104950/GAR 104,946 
DTCG23-89-G-10132 

Walcoff and Associates, Inc., Alexandria, VA. 

PB91-104869/GAR 103,948 
DTFA01-87-C-00014 

Systems Technology, Inc., Hawthorne, CA. 

N90-27724/5/GAR 102,466 
DTFA03-84-C-00004 

omg Aviation Administration Technical Center, Atlantic 

NB6-25196/4/GAR 105,704 
DTFA03-88-A-00020 


Federal Aviation Administration Technical Center, Atlantic 
ity, NJ. 


EPA-68-02-4286 

N90-25329/5/GAR 103,260 
DTFA03-89-C-00057 

Wichita State Univ., KS. 

N90-25697/5/GAR 102,527 

N90-28463/9/GAR 105,731 
DTFA03-96-C-00041 

Wichita State Univ., KS. 

N90-25956/5/GAR 105,770 
=o 

Ppot B91 104407 /GAR - + 103,248 
DTFH61-85-C-00091 

Michigan Univ., Ann Arbor. Transportation Research inst. 

PB91- 108548/GAR 105,760 
DTFH61-86-Z-00047 

Rhomicron, Inc., Fairfax Station, VA. 

PB91-106021/GAR 105,749 

PBOT 106007 /GAR to OO Engineering Systerts Oo 
DTFH61-89-C-00058 

Waicoff and Associates, Inc., Alexandria, VA. 

PB91-108605/GAR 105,763 

DTNH22-85-C-06006 


Advantech International, Inc., Madison Heights, MI. 
PB91-110304/GAR 


DTNH22-87-C-06001 


Pioneer Engi ing and Mfg. Co., Inc., Warren, Mi. 
PB91-104591/GAR 105,748 
DTNH22-88-C-07125 


105,766 





Essex Corp., Alexandria, Va. 

PB91-110189/GAR 105,764 
DTOS-88-G-0005 

Michigan Univ., Ann Arbor. Transportation Research inst. 

PB91-101832/GAR 105,747 
EC-3075 

Mathematisch Centrum, Amsterdam (Netherlands). 

N90-25581/1/GAR 103,378 
EEC-AERO-0003-C 

von Karman Inst. for Fluid Dynamics, Rhode-Saint-Genese 

(Belgium). 

N90-28000/9/GAR 102,334 
EPA-R-811650 

New Mexico Univ., Albuquerque. Medical Center. 

PB91-109454/GAR 103,870 
pepe a 

jew Jersey Medical School, Newark. 

Pest. 109413/GAR 104,412 
EPA-R-812279 

Cincinnati Univ. hig Dept. of Chemistry. 

PB91-109603/GAR 103,179 

PB91-109777/GAR 103,172 
EPA-R-813495-01 

lowa State Univ., Ames. Dept. of Statistics. 

PB91-100917/GAR 103,866 
EPA-68-01-7287 

Midwest Research Inst., Kansas City, MO. 

PB91-111492/GAR 103,929 
EPA-68-01-7310 

Franklin Associates Ltd., Prairie Village, KS. 

PB91-108977/GAR 103,980 
EPA-68-01-7383 

Midwest Research Inst., Falls Church, VA. 

PB91-113860/GAR 104,021 
EPA-68-02-2566 

. Aon tg ry Inc./Envi I Sci Research 

PB91-109140/GAR 103,842 
EPA-68-02-4032 

N Saves Inc./Environmental Sciences, Research 

Tri 


triangle P: ‘ 
PB91-109124/GAR 104,258 
Northrop Services, Inc./Environmental Sciences, Research 





Triangle Park, NC. inhalation Toxicology Group. 

PB91-109249/GAR 104,409 

Northrop Services, Inc., Research Triangle Park, NC. 

PB91-109132/GAR 104,259 
EPA-68-02-4245 

NATO C on the Chall of Modern Society, 

Brussels ( ium). 

PB91-109991/GAR 104,421 
EPA-68-02-4254 

NATO Committee on the Challenges of Modern Society, 

Brussels (Belgium). 

PB91-106112/GAR 103,867 

PB91-110007/GAR 103,981 
EPA-68-02-4286 

Jacobs oe ing Group, Inc., Pasadena, CA. 

PB91-110015/GA 103,926 
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PB91-110023/GAR 
EPA-68-02-4450 
Duke Univ. Medical Center, Durham, NC. Center for Ex- 
tion Modelling. 
PB91-109587/GAR 104,348 


Northrop Services, Inc., Research Triangle Park, e. 
PB91-109546/GAR 03,848 


3 Technology Services Corp., Research sas Park, 
PB91-109363/GAR 


103,960 


103,869 

PB91-109819/GAR 104,420 
EPA-68-02-4701 

Acurex Corp., Research Triangle Park, NC. 

PB91-109850/GAR 103,957 
EPA-68-03-3485 

Science Applications International Corp., McLean, VA. 

PB91-113845/GAR 103,930 
EPA-68-C8-0023 

Eastern Research Group, Inc., Arlington, MA. 

PB91-104265/GAR 103,947 
EPA-68-D9-0166 

Peot i Osa GAR ad 103,921 
ERP 2555 


Technische a —— (Germany, F.R.). Inst. fuer Werk- 
maschinen und Fertigungstechnik. 
TIB. A90-81949/GAR 





104,192 
ESA 5/234/82/F/FC(SC) 
sanstalt fuer Luft- und Raumfahrt e.V., 
TIB/ 0-S1836/GAR . 105,469 
ETH-3-338-0-86 
Ei i Technische Hochschule, Zurich (Switzer- 
N90-25240/4/GAR 105,658 
F2006E 
Federal Aviation Administration Technical Center, Atlantic 
NS6-28128/2/GAR 105,703 
F04701-85-C-0086 
Aerospace Pye El Segundo, CA. 
N90-25373/3/GAR 105,215 
F336 15-8 1-C-5002 
a Research Labs., Inc., Dayton, OH. NDE Systems 
N90-26814/5/GAR 102,426 
F336 15-85-C-5058 
Lockheed-Geor, a Co., Marietta. 
N90-26815/2/ 102,427 
auesnene 
P ylvania Univ., Philadelphi 
N90-26497/9/GAR 104,035 
FC07-851D12612 
Gecthermal Resources International, Inc., San Mateo, CA. 
DE90015426/GAR 103,775 
FC07-881D12708 
EG and G Idaho, Inc., idaho Falls. 
DE90015412/GAR 103,549 
FC21-84MC21136 
New Mexico Petroleum Recovery Research Center, So- 
DE90000254/GAR 104,524 
py ncunagad 
lorth Dakota =. Grand Forks. Energy Research Center. 
DE90014270/ GAR 103,596 
FC22-83FE60149 
oe Inst. for Petroleum and Energy Research, Bartles- 
5290000247 /GAR 103,191 
DE90015848/GAR 104,531 
DE90015849/GAR 104,532 
FC22-88PC88806 
— cmaae for Fossil Fuel Liquefaction Science, Lexington, 
DE90016757/GAR 103,611 
FC22-89PC89904 


llinois Dept. of Energy and Natural Resources, ~~ 
DE90016798/GAR 03,644 


Southern lilinois Univ. at Carbondale. Coal Extraction and 
Utilization R h Center. 
DE90016756/GAR 
FG01-87CE27474 


Ohio Public Utilities Commission, Columbus. 
DE90014933/GAR 


FG01-88CE 15401 


CeramPhysics, Inc., Westerville, OH. 
DE90014080/GAR 


FG01-88CE26559 
Chicago Bridge and Iron Technical Services Co., Plainfield, 


IL. 
DE90016300/GAR 103,701 
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103,636 


103,752 


104,003 
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FG01-88CE26577 


Burns and Roe, Inc., Oradell, NJ. 
DE90015520/GAR 


roca 


E0001 7601/GAR 
FG02-85ER40231 
Syracuse Univ., NY. 
DE90017285/GAR 
FG02-85ER53201 
Wisconsin Univ.-Madison. 
DE90017607/GAR 
FG02-86ER 13560 


United Technologies Research Center, East Hartford, CT. 
DE90016209/GAR 104,122 


FG02-86ER45253 


Colorado School of Mines, Golden. Dept. of Physics. 
DE90015935/GAR 


103,700 





103,210 


105,325 


105,096 


103,197 
FG02-86ER52127 
lilinois Univ. at Saag Circle. 
DE90015658/GAR 105,080 


lilinois Univ. at Urbana-Champaign. Fusion Studies Lab. 





DE90015660/GAR 105,241 
FG02-86ER53218 

Wisconsin Univ.-Madison. 

DE90016671/GAR 105,088 

DE90016672/GAR 105,089 
FG02-86ER53223 

New York Univ., NY. Courant Inst. of Mathematical Sci- 

ences. 

DE90017256/GAR 109,093 
FG02-87ER13702 

Indiana Univ. at Bloomington. Dept. of Chemistry. 

DE90016605/GAR 03,633 
FG02-87ER25026 

Iilinois Univ. at Urbana-Champaign. Dept. of Computer Sci- 

ence. 

DE90015875/GAR 104,231 
FG02-87ER45295 

Pennsylvania Univ., Philadelphia. Board of Trustees. 

DE90012401/GAR 103,192 
FG02-87ER45298 

Cornell Univ., Ithaca, NY. Dept. of Chemistry. 

DE90015824/GAR 103,178 
FG02-87ER45330 

Dartmouth Coll., Hanover, NH. Dept. of Physics. 

DE90017287/GAR 105,125 
FG02-88ER13850 

State Univ. of New York at Albany. Research Foundation. 

DE90016306/GAR 104,193 
FG02-88ER 13860 

Colorado Univ. at Boulder. 

DE90017223/GAR 103,258 
FG02-88ER 13946 

Massachusetts Univ., Amherst. Dept. of Chemical Engineer- 

ing. 

£90016731 /GAR 103,181 
FG02-88ER40387 

Ohio Univ., Athens. 

DE90015733/GAR 105,243 
FG02-88ER40404 

Indiana Univ. at Bloomington. 

DE90016307/GAR 105,258 
FG02-88ER40415 

Massachusetts Univ., Amherst. Dept. of Physics and As- 

tronomy. 

DE90015852/GAR 105,245 
FG02-88ER60617 

Case Western Reserve Univ., Cleveland, OH. Dept. of Radi- 

ology. 

DE90015861/GAR 104,260 

DE90016015/GAR 104,401 

DE90016016/GAR 103,535 
FG02-88ER60633 

Wisconsin Univ.-Madison. 

DE90016298/GAR 104,285 
FG02-88ER60656 

New York Univ., NY. Dept. of Cell Biology. 

DE90017512/GAR 104,257 
FQ02-90ER53291 

Univ.-Madi Dept. of Physics. 

E000! 7606/GAR 105,095 
FG03-86ER 13600 

Physical Optics Corp., Torrance, CA. 

DE90017103/GAR 105,314 

DE90017220/GAR 105,319 
FG03-87ER13752 

Lawrence Berkeley Lab., CA. 

DE90016646/GAI 105,053 


FG03-87ER25028 
Stanford Univ., CA. Systems Optimization Lab. 


DE90016310/GAR 104,232 

DE90016721/GAR 104,253 
FG05-80ET53088 

Texas Univ. at Austin. 

DE90017616/GAR 102,554 

Texas Univ. at Austin. Inst. for Fusion Studies. 

DE90017090/GAR 106,091 

DE90017091/GAR 105,092 

DE90017092/GAR 105,313 

DE90017265/GAR 105,094 
FG05-830R21389 

Tellus Inst., Inc., Boston, MA. 

DE90015073/ GA R 103,900 


FG05-830R21390 
Council of Great Lakes Governors, Inc., Madison, WI. 


DE90011308/GAR 103,620 
ie “eh 
inia Polytechnic Inst. and State Univ., Blacksburg. 
17279/GAR 05,323 
Pony tat 


Texas A and M Univ., College Station. Cyclotron Inst. 
DE90016502/GAR 105,279 
FG05-86ER53217 


Auburn Univ., AL. Dept. of Physics. 
DE90017280/GAR 


FG05-86ER60434 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
DE90017335/GAR 

Be pt 

A and M Univ., College Station. Cyclotron Inst. 
5e90016496/GAR 

FG05-87ER40322 
Maryland Univ., College Park. Dept. of Physics and Astron- 
omy. 

DE90016202/GAR 105,252 

FG05-88ER40418 
Maryland Univ., College Park. Dept. of Chemistry. 
DE90016501/GAR 

FG05-88ER60654 
Duke Univ., Durham, NC. Dept. of Medicine. 
DE90016203/GAR 

FG05-89ER 14058 
Houston Univ., TX. Houston Petroleum Research Center. 
DE90017329/GAR 104,540 

FG06-85ER25006 
Washington Univ., Seattle. 
DE90016128/GAR 

FG06-86ER13530 
Alaska Univ., Fairbanks. Geophysical Inst. 
DE90016117/GAR 

FG06-86ER25019 
Washington Univ., Seattle. 
DE90016119/GAR 

FG06-87ER 13715 
Oregon Graduate Center, Beaverton. Dept. of Chemical 
and Biological Sciences. 

DE90016126/GAR 104,265 

FG06-87ER53242 
Washington Univ., Seattle. 
DE90016122/GAR 

FG06-87ER53243 
paar 5 eben Univ., Seattle. / p 


5E00016158/GAR 
FG06-88ER40427 
Washington Univ., Seattle. Dept. of Physics. 
DE90016121/GAR 
FG06-88ER60657 
Fred Hutchinson Cancer Research Center, Seattle, WA. 
DE90016124/GAR 103,813 
FG06-89ER60845 
egon Graduate Inst. of Science and Technology, Beaver- 
ton. Dept. of Environmental Science and Engineering. 
DE90016191/GAR 103,937 
eee 
lashington Univ., Seattle. 
e00016182/GAR 
FG06-90ER40537 
Washington Univ., Seattle. Nuclear Physics Lab. 
DE90016120/GAR 
FG09-86SR 15170 
Claflin Coll., Orai 
DE90015766/GA 
FG09-88SR 18049 
South Carolina State Coll., 
Sciences. 


105,324 


104,281 


105,277 


105,278 


104,353 


103,395 


102,807 


104,288 


105,085 


and E tics Re- 


104,754 





105,251 


103,186 


105,250 


rg, SC. 
103,935 


Orangeburg. Dept. of Natural 





07 


® 


54 


51 





DE90017262/GAR 104,268 
FG22-85PC80518 

Montana State Univ., Bozeman. 

DE90015646/GAR 104,155 
FG22-86PC90529 

5E90018669/GAn snnies - 103,599 
FG22-86PC90534 

Lm sy Le Provo, UT. Dept. of a 
FG22-86PC90909 

Vereen. Sahae) of Bins, Stem. Dept. of Chemical and 

DE9001 rt hn 103,613 
FG22-87BC 14126 

Stanford Univ., CA. Petroleum Research Inst. 

DE90000236/GAR 104,519 

DE90000249/GAR 104,520 

DE90000250/GAR 104,521 

DE90000251/GAR 104,522 

DE90000259/GAR 104,526 
FG22-87PC79915 

lowa State Univ., Ames. 

DE90015372/GAR 103,255 
FG22-87PC79921 

Depuoreves/GAn anette 103,818 
FG22-87PC79928 

Pittsburgh Univ., PA. Dept. of Chemical and Petroleum En- 

Be90018142/GAR 103,597 
FG22-88PC88913 

TS Seem Cuan Los Angeles. Dept. of Me- 

chanical 

Beso 1e7eb/aan > 103,257 
FG22-88PC88915 

Colorado Univ. at Boulder. 

DE90015143/GAR 103,598 
FG22-88PC88917 

ios Univ., Gainesville. Dept. of Materials Science and 

Be 167: 9/GAR 103,637 
FG22-88PC88922 

Goorin Inst. of Tech., Atlanta. School of Chemical Engi- 

DE90016752/GAR 103,609 
FG22-88PC88926 

besoote761/GARr" — 103,638 

DE90016763/GAR 103,639 
FG22-88PC88934 

Pennsylvania State Univ., University Park. 

DE90016797/GAR 103,643 
FG22-88PC88939 

Utah Univ., Salt Lake City. Dept. of Mining one | 

DE90016793/GAR 104,539 
FG22-90BC 14434 

Devovleres/Gane ey roeeys 104,484 
FVV 264 


Technische Hochschule Darmstadt (Germany, F.R.). Inst. 
fuer Werkstoffkunde. 


TIB/A90-81855/GAR 104,172 
FVV 294 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Werkstoffkunde 

4 

TIB/A90-81852/GAR 104,184 
FY 1455-89-N-0655 

National See and Space Administration, Cleveland, 

OH. Lewis Research Center. 

NOO-277S4/9/GAR 105,690 
GM35342 

Los Alamos National Lab., NM. 

DE90016512/GAR 104,289 
yo tered 

Global Geoc! try Corp., Canoga Park, CA. 

PB91- 1OMSTS/GAR” 104,637 
GRI-5082-254-0690 

Argonne National Lab., IL. Energy and Environmental Sys- 

tems Div. 

PB91-111575/GAR 105,740 
GRI-5084-243-1008 

Caterpillar, Inc., Peoria, IL. 

PB91-111666/GAR 103,320 

PB91-111674/GAR 103,321 

PB91-111682/GAR 103,322 
GRI-5085-213-1143 

Juniata Coll., Huntingdon, PA. 

PB91-108985/GAR 104,653 
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PB91-109009/GAR 104,654 

PB91-109017/GAR 104,655 
GRI-5086-260-1247 

California Univ., Los Angeles. Dept. of Chemical Engineer- 

P891-112755/GAR 103,683 
yell 

Cincinnati Univ., OH. Dept. of Chemistry. 

PB91-104281/GAR 103,216 
GRI-5086-260-1405 

= Corp., Bedford, MA. 

91-109033/GAR 103,742 

oe 

Columbia Gas System Service Corp., Columbus, OH. 

PB91- 109058/GAR 103,680 
GRI-5086-800-1376 

pas at A = Analysis, Inc., Arlington, Vos _ 
een 

and Co., Inc., Washington, DC. 
POOL. 1 WGA 103,743 


GRI-5088-211-1734 
Holditch (S.A.) and Associates, Inc., Bryan, TX. 
PB91-109066/GAR 104,656 
GRI-5088-271-1760 
Little (Arthur oie Cambridge, MA. 


PB91-111641/ 104,020 
GRI-5090-246-1937 

Mechanical Technology, Inc., Latham, NY. 

PB91-109025/GAR 103,319 


— 5-C-98757/5-01 


lue Cross and Blue Shield Association, Chicago, IL. 
PBSt 106898/GAR 103,995 


ap eerie: 


matica ere | Research, Inc., Washington, DC. 
peor 106906/GA 


HPR-PL-1-31(234) 


JHK and Associates, Phoenix, AZ. 
PB91-108480/GAR 105,758 


Bayne 


lorida Univ., Gainesville. Dept. of Civil Engineering. 
Poor 110270/GAR 103,246 


HRP-2378(025) 
a Dept. of Highways, West Lafayette. Div. of Re- 


searcn. 
PB91-106062/GAR 105,751 
HWR90-077 


Ilinois State Museum, Springfield. 
PB91-105080/GAR 103,922 


1/62 823 


TIB/A90-81891/GAR 103,223 
J-34960-0. 


Pittsburgh Univ., PA. 
PB91-104836/GAR 104,399 


JPL-956214 


Martin Marietta Aerospace, Denver, CO. Denver Div. 
N90-27565/2/GAR 102,764 


JPL-957285 


Texas Univ. at Austin. Dept. of Astronomy. 
N90-27583/5/GAR 102,781 


Bere ye on 


a hy ih 


103,990 





ich KWU, Erlangen (Ger- 
ren th PAY. ‘Fachbereich System- und Leittechnik, Ania- 





95/8008 939/GAR 103,564 
MDA972-88-D-0004 

Oklahoma Univ., Norman. School of Electrical Engineering 

and Computer Science. 

N90-27851/6/GAR 103,514 
MPA 832 000. 

gad Materialpruefung Stuttgart (Germany, 

TIB/A90-81854/GAR 104,889 
NO1-Al-52578 

Veterans Administration Medical Center, San Diego, CA. 

PB91-108878/GAR 104,273 
Bem 

Hopkins Univ., Baltimore, MD. School of Medicine. 

pon 108944/GAR 104,275 

NO1-CP-71082 
Technical Resources, Inc., Rockville, MD. 

PB91-103812/GAR 104,406 
N00014-83-K-0236 

National Bureau of Standards (NEL), Gaithersburg, MD. 

Robot Systems Div. 

PB91-112086 104,090 
N00014-85-K-0122 

— Univ., Ann Arbor. 

N90-26513/3/GAR 103,381 


NAG1-613 

N00014-85-K-0807 

Pennsyivania Univ., Philadelphia. 

N90-25501/9/GAR 104,072 
N00014-86-K-0468 

ania State Univ., University Park. 
N90-2 990/8/GAR 103,352 
Pennsylvania State Univ., University Park. Dept. of Mechan- 
Nao 

N90-27829/0/GAR 103,351 
N000 14-86-K-0688 

P ania State Univ., University Park. 

NOO-26096/0/GAR 102,875 

Pennsylvania State Univ., University Park. Dept. of Meteor- 

N90-28234/4/GAR 102,859 

N90-28244/3/GAR 102,986 

N90-28258/3/GAR 103,000 
N00014-87-K-0228 

Colorado State Univ., Fort Collins. 

N90-28286/4/GAR 103,027 

N90-28295/5/GAR 103,036 

Oregon State Univ., Corvallis. Dept. of Atmospheric Sci- 

ences. 

N90-28242/7/GAR 102,984 
N00014-87-K-0288 

Colorado State Univ., Fort Collins. 

N90-28293/0/GAR 103,034 
NO00 14-87-K-0436 

National Aeronautics and Space Administration, Hampton, 

VA. Langley Research Center. 

N90-26447/4/GAR 102,950 

Wisconsin Univ.-Madison. Dept. of Meteorology. 

N90-28300/3/GAR 103,041 
N00014-89-J-1364 

Colorado State Univ., Fort Collins. 

N90-28254/2/GAR 102,996 
N00014-89-J-1493 

Illinois Univ. at Urbana-Champaign. 

N90-25540/7/GAR 102,247 
N00014-89-J-6003 

Tulane Univ., New Orleans, LA. Dept. of Computer Science. 

N90-25576/ 1 /GAR 104,929 
N00039-89-C-0001 

Johns Hopkins Univ., Laurel, MD. 

N90-26872/3/GAR 103,278 

N90-27927/4/GAR 103,272 
N43-Al-52599 

Biotech Research Labs., Inc., Rockville, MD. 

PB91-108894/GAR 104,274 
NOO140-85-K-0807 

Pennsylvania Univ., Philadelphia. 

N90-26498/7/GAR 104,082 
N00 140-87-C-8904 

Cornell Univ., Ithaca, NY. 

N90-26254/4/GAR 103,363 

N90-26344/3/GAR 104,059 

N90-28035/5/GAR 104,060 


National Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
N90-26524/0/GAR 103,383 
N60530-87-WR-30009 
Naval Postgraduate School, Monterey, CA. 


N90-27928/2/GAR 102,470 

N90-27933/2/GAR 103,312 
NA86AA-D-SG-040 

Delaware Univ., Newark. Sea Grant Coll. Program. 

PBOT-10 106831 /GAR 104,721 
NA86AA-D-§G0089 

Massachusetts Inst. of Tech., Cambridge. Sea Grant Coll. 

Program. 

PB91-112920/GAR 104,722 
NAG1-296 

Michigan Univ., Ann Arbor. 

N90-; 513/3/GAR 103,381 
NAG1-554 

Colorado State Univ., Fort Collins. 

N90-28275/7/GAR 103,016 

N90-28295/5/GAR 103,036 
NAG1-562 

Arizona State Univ., Tempe. 

N90-26233/8/GAR 103,490 
NAG1-569 

Old Dominion Univ., Norfolk, VA. 

N90-27872/2/GAR 104,143 
NAG1-613 

Ilinois Univ. at Urbana-Champaign. 

N90-28352/4/GAR 103,429 

N90-28373/0/GAR 103,476 
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N90-28433/2/GAR 103,433 
NAG1-623 
ja Inst. of Tech., Atlanta. 
N90-26328/6/GAR 105,482 
N90-26329/4/GAR 105,483 
NAG1-650 
Northwestern Univ., Evanston, IL. 
N90-26536/4/GAR 105,219 
NAG1-652 
Pennsylvania State Univ., University Park. Dept. of Meteor- 
28233/6/GAR 102,976 
NAG1-653 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of Ge- 
28270/8/GAR 103,011 
NAG1-685 


Florida Atlantic Univ., Boca Raton. Center for Acoustics 
tions. 


and Vibra‘ . 
N90-26632/1/GAR 105,005 
NAG1-709 
Duke Univ., Durham, NC. School of Engineering. 
N90-26634/7/GAR 
NAG1-736 
Old Dominion Univ., Norfolk, VA. 
N90-26013/4/GAR 
NAG1-770 
anew nay Univ., am TN. Dept. of Mechanical and 


N90-26008/6/GA 


105,006 


102,403 


103,266 

NAG1-789 

Purdue Univ., Lafayette, IN. 

N90-26534/9/G. 103,402 
NAG1-812 

North Carolina Agricultural and Technical State Univ., 

Greensboro. 

N90-27970/4/GAR 105,036 
NAG1-846 

Old Dominion Univ., Norfolk, VA. 

N90-26281 WIGAR 102,294 
NAG1-859 


ee Polytechnic Inst. and State Univ., Blacksburg. 
N90-26213/0/GAR 103,489 


NAG1-868 


Utah Univ., Salt Lake City. 

N90-28214/6/GAR 102,968 

N90-28269/0/GAR 103,010 
NAG1-882 

National Aeronautics and Space Administration, Hampton, 

VA. Langley Research Center. 

N90-26447/4/GAR 102,950 
NAG1-885 

Maryland Park. 

NOC De2e/e/GAR 103,384 
NAG1-893 

Colorado State Univ., Fort Collins. 

N90-28254/2/GAR 102,996 

N90-28271/6/GAR 103,012 

N90-28289/8/GAR 103,030 
NAG1-899 

Utah State Univ., 

NOO-26860/0/GAR 105,681 
NAG1-900 

California Univ., San Diego, La Jolla. Dept. of Chemical En- 

27885/4/GAR 103,212 

NAG1-928 

Clemson Univ., SC. Radar Systems Lab. 

N90-26448/2/GAR 102,905 
NAG1-962 

Old Dominion Univ., Norfolk, VA. 

N90-26488/8/GAR 103,103 
ae 1003 

‘exas A and M Univ., College Station. 

NoOZTererB/GAn 105,621 
NAG1-1015 

Wisconsin Univ.-Madison. Cooperative Inst. for i 

cal Satellite Studies. staid 

N90-27227/9/GAR 102,908 
NAG1-1020 

Old Dominion Univ., Norfolk, VA. 

N9O-27888/6/GAR’ 103,213 
NAG1-1058 

Ohio State Univ., Columbus. 

N90.27846/4/ GAR 103,492 
NAG1-1065 

Brown Univ., Providence, Ri. Div. of Engineering. 

N90-28367/2/GAR 103,446 


NAG1-1071 
Old Dominion Univ., Norfolk, VA. 
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N90-27659/3/GAR 102,314 
NAG1-1072 

Princeton Univ., NJ. Gas Dynamics Lab. 

N90-27652/8/GAR_ 102,309 
NAG1-1077 

Florida — Univ., Boca Raton. Center for Acoustics 

and Vibration: 

N90-27464/8/GAR 105,007 
NAG1-1080 

Arizona State Univ., Tempe. 

N90-27658/5/GAR 102,313 
NAG1-1087 

Kansas Univ./Center for Research, Inc., Lawrence. 

N90-25943/3/GAR 102,284 
NAG1-1094 

Inst. of Tech., Atlanta. 

N90- S4/2/GAR 105,216 
NAG2-123 

Georgia Inst. of Tech., Atlanta. 

N90-26492/0/GAR 103,107 
NAG2-239 

Texas sate. Cina - seem Center at Houston. Dept. of 

NSO 28486 /6/GAR 104,381 
NAG2-308 

Illinois Univ. at Urbana-Champaign. 

N90-25540/7/GAR 102,247 
NAG2-375 

California Polytechnic State Univ., San Luis Obispo. 

N90-27701/3/GAR 102,522 
NAG2-544 

Chicago Univ., IL. 

N90-26235/3/GAR 105,110 

N90-26652/9/GAR 105,072 
NAG2-576 

Arizona Univ., Tucson 

N90-26784/0/GAR 102,548 
NAG2-578 

Massachusetts Univ., Amherst. 

N90-26649/5/GAR 103,389 
NAG2-593 

Cornell Univ., Ithaca, NY. 

N90-26254/4/GAR 103,363 

N90-26344/3/GAR 104,059 

N90-26535/6/GAR 103,403 

N90-28035/5/GAR 104,060 

a. Aeronautics and + sag Administration, Moffett 

Field, CA. Ames Research Center. 

N90-26524/0/GAR 103,383 
NAG3-140 

Case inst. of Tech., — OH. Dept. of Mechanical 

and Aerospace i, 

N90-25934/2/GA 102,277 
NAG3-379 

Akron Univ., OH. 

N90-28110/6/GAR 104,046 
NAG3-499 

Purdue Univ., Lafayette, IN. 

N90-25940/9/GAI 102,282 
NAG3-699 

Toledo Univ., OH. 

N90-26512/5/GAR 105,218 
NAG3-862 

Cleveland State Univ., OH. 

N90-26142/1/GAR 104,140 


State, Univ. of New York at Buffalo. Dept. of Mechanical 
N90-26372/4/GA > 


104,142 
NAG3-864 
Texas Univ. at Austin. Dept. of Mechanical Engineeri ng. 
N90-26269/2/GAR 102,291 
NAG3-872 
Aeronautics and a Administration, Cleveland, 
OH. Lewis Research Center. 
N90-26364/1/GAR 103,241 
NAG3-961 
A and Space Administration, Cleveland, 
. Lewis R er. 
N90-28065/2/GAR 104,041 
NAG3-967 
Tulane Univ., New Orleans, LA. 
N90-28113/0/GAR 104,120 
NAG3-988 
National Aeronautics and Spese Administration, Cleveland, 
OH. Lewis Research Center. 
N90-26683/4/GAR 105,196 
NAG3-1044 


Pennsylvania State Univ., University Park. Dept. of Mechan- 
ical Engineering. 
N90-26911 79/8AR 103,350 


NAG3-1048 


New York Univ., NY. 
N90-26234/6/GAR 


NAG3-1105 


Massachusetts Inst. of Tech., Cambridge. 
N90-28097/5/GAR 


NAGS5-386 


103,58 


104,149 


South Dakota School of Mines and Technology, Rapid 
NB0-26449/0/GAR 10208 1 


NAGS5-557 


Notre Dame Univ., IN. Dept. of Electrical Engineerii 
N90-26528/1/GAR ten . 03,401 


NAG5-844 
Mich Univ., Ann 
N90-28476/1/GAR 
NAG5-894 


102,805 


Nebraska Univ. 
N90-26378/1/GAR 
NAGS5-921 


.-Lincoin. Dept. of Agricultural ween 
102,925 


Citadel, Charleston, SC. 
N90-28467/0/GAR 


102,797 

NAG5-1034 

Space Ti Science Inst., Baltimore, MD. 

N90-25900/3/GAR 102,742 
NAGS5-1045 

Pennsylvania Univ., Philadelphia. 

N90-26497/9/GAR 104,035 

N90-26498/7/GAR 104,082 
NAG5-1056 

National Center for Atmospheric Research, Boulder, CO. 

N90-28292/2/GAR 103,033 
NAG5-1114 

Noo sesos/a/Gan mas 102,906 
NAG5-1124 


Catholic Univ. of ae Washington, DC. School of Engi- 
povwe En and Architecture. 
N90-26578/6/GAR 


103,442 
NAG5-1183 
Polytechnic Inst. and State Univ., Blacksburg. 

Noe 2ese2)0/GAR 104,084 
NAGS5-1201 

+ Sprig geaman Center for Astrophysics, Cambridge, 

N90-25865/8/GAR 102,707 
NAGS5-1240 

Columbia Univ., New York. Dept. of Astronomy. 

N90-28469/6/GAR 102,799 
NAG8-023 

Alabama A and M Univ., Normal. 

N90-27331/9/GAR 104,088 
NAG8-078 

G ia Inst. of Tech., Atlanta. 

N90- 5/9/GAR . 102,866 
NAG8-118 

California Inst. of Tech., Pasadena. 

N90-27108/1/GAR 104,094 
NAG8-706 

Alabama Univ. in Huntsville. 

N90-26048/0/GAR 105,522 
NAG8-718 

Alabama Univ., U 

N90-27285/7/GAR 103,419 
NAG8-752 

Stanford Univ., CA. 

N90-28468/8/GAR 102,798 
NAGS8-774 

Stanford Univ., CA. 

N90-26663/6/GAR 104,263 
NAG9-137 

Illinois Univ. at saene Champaign. 

N90-26689/1/GAR 105,354 
NAG9-235 

San Francisco Univ., CA 

N90-26477/1/GAR 104,393 


NAG 10-0043 
Central Michigan Univ., Mount Pleasant. Dept. of Computer 


E 
N 27318/6/ GAR 


104,039 

NAGW-624 

ante Center for Astrophysics, Cambridge, 

N90-25727/0/GAR 102,572 
NAGW-830 

Northwestern Univ., Evanston, IL. 

N90-25893/0/GAR 102,735 
NAGW-925 

Purdue Univ., Laf fe, IN. 

N90-26375/7/GA 105,070 
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N90-26376/5/GAR 105,679 
NAGW-959 
Hawaii Univ., Honolulu. 
N90-25842/7/GAR 102,684 
NAGW-975 
per in Univ.-Madison. Center for Space Automation and 
N90-25572/0/GAR 104,079 
NAGW-1175 
Comanip tipiee iv., Pittsburgh, PA. 
N90-2 SAG/4/GAR 104,074 
NAGW-1306 
Arizona State Univ., Tempe. 
N90-27607/2/GAR 105,491 
NAGW-1340 
Fermi National Accelerator Lab., Batavia, IL. 
N90-26735/2/GAR 105,357 
N90-28429/0/GAR 105,367 
N90-28471/2/GAR 102,800 
Princeton Univ., NJ. 
N90-26734/5/GAR 102,758 
NAGW-1475 
Yerkes Williams wi. 
NOD 2OTST/OVGAR” _ 102,759 
NAGW-1583 
illinois Univ. at Urbana-Champaign. 
N90-25742/9/GAR 102,587 
NAGW-1592 
New Mexico State Univ., Las Cruces. 
N90.28362/3/GAR 103,475 
NAGW-1609 
Northwestern Univ., Evanston, IL. 
N90-25893/0/GAR 102,735 
NAGW-1617 
Massachusetts Inst. of Tech., Cambridge. 
N90-26382/3/GAR 104,457 
NAGW-1760 
Stanford Univ., CA. 
N90-26306/2/GAR 105,067 
NAGW-1763 
Princeton Univ., NJ. Program in Statistics and Operations 
N90-26451/6/GAR 104,931 
NAL PROJ. FM-8-208 
National Aeronautical Lab., Bangalore (India). 
N90-25936/7/GAR 102,278 
— PROJ. MT-0-181 
National Aeronautical Lab., Bangalore (India). 
N90-26092/8/GAR 104,115 
NANB-6-D0601 
National Inst. of Standards and Technology (IMSE), Gaith- 
ersburg, MD. Metallurgy Div. 
PB91-112011 104,169 
NANB9D0965 
Delaware Univ., Newark. Center for Composite Materials. 
PB91-107078 104,150 
NAS1-15325 
one | Commercial Airplane Co., Seattle, WA. 
N90-25944/1/GAR 102,285 
NAS1-16956 
SRI International, Menlo Park, CA. 
N90-26093/6/GAR 103,189 
NAS1-17794 
United Techi Research Center, East Hartford, CT. 
N90-27934/0/GAR 103,314 
NAS1-17919 
Research Associates, Inc., Hampton, VA. 
25939/1/GAR 102,281 
aibbivens 
Southwest Research Inst., San Antonio, TX. 
N90-28396/1/GAR 102,473 
NAS1-17964 
Research ee Inst., Research Triangle Park, NC. 
N90-26527/3/GAR 105,490 
NAS1-17999 
fer Sci Corp., Hampton, VA. 
Noo 28906/4/Gan 102,513 
NAS1-18000 
National and Space Administration, Hampton, 
VA. Langley Ri Center. 
N90-26131/4/GAR 103,231 
NAS1-18226 
David Sarnoff Ri h Center, Pri , NJ. 
N90-28047/0/GAR 105,001 
NAS1-18230 
Martin Marietta Space Systems, Inc., Denver, CO. Astro- 
nautics Group. 
N90-26577/8/GAR 105,536 
NAS1-18460 


National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 


CONTRACT/GRANT NUMBER INDEX 
N90-26402/9/GAR 102,927 
NAS1-18473 
Analytics, Inc., Willow Grove, PA. 
N90-27244/4/GAR 105,714 
NAS1-18567 
penance rey Corp., Carpinteria, CA. 
N90-26061/3/GAR 105,529 
NAS1-18584 
Old Dominion Univ., Norfolk, VA. 
N90-28387/0/GAR. 105,043 
NAS1-18599 
Aeronautics and Space Administration, H \ 
VA. Langley Research Center. mK 
N90-26131/4/GAR 103,231 
NAS1-18605 


eens & Saas en 
N90-; DTO/OTGAR. 


105,022 

N90-26510/9/GAR 103,468 

N90-26595/0/GAR 102,300 

N90-28357/3/GAR 103,430 

N90-28386/2/GAR 104,250 

N90-28391/2/GAR 104,251 

N90-28392/0/GAR 105,044 
NAS1-18872 

Harris Looms Melbourne, FL. Government Aerospace Sys- 

N90-26046/4/GAR 105,520 
apn 

Noo-sresur2/Gn GAR on — 105,717 
NAS2-12521 

Stanford Univ., CA. 

N90-25524/1/GAR 105,507 
NAS2-12782 

M.L. E Inc., Princton, NJ. 

N90-2793 /7/GAR 103,315 
NAS3-23721 

General Electric Co., Cincinnati, OH. 

N90-26633/9/GAR 102,417 
NAS3-23940 

General Electric Co., Cincinnati, OH. 

N90-26355/9/GAR 103,305 
NAS3-24105 

NOO-26572/6/GARe” eee 104,103 
NAS3-25266 


National Aeronautics and spene Administration, Cleveland, 
OH. Lewis Research Center. 
N90-26275/9/GAR 





103,262 
N90- ad a 104,011 
N90-26272/6/GAR 104,103 
NAS3-25279 
N90-26820/3/GAR sented nee 103,399 
NAS3-25425 
United T. Research Center, East Hartford, CT. 
N90-27655/1/GAR 102,311 
NAS3-25867 
National Aeronautics and spas Administration, Cleveland, 
OH. Lewis Research 
N90-26683/4/GAR 105,136 
NAS3-25917 
Cellulose Conversion Enterprises, Berkeley, CA. 
N90-26581/0/GAR 104,083 
NAS5-27263 
Seay Het tr Resseh & Gadenqunt Sees 
N90-28163/5/GAR 102,795 
NAS5-30524 
for, Greenbelt, 
MD. Goddard Fight 
N90-28259/1/GAR 103,001 
“ee 
MD. Goddard Space dard Space Fight Centr. 103,421 
NAS7-918 
NoO2eb16/3/GAR = 103,359 
N90-26217/1/GAR 103,360 
N90-26701/4/GAR 103,483 
N90-26705/5/GAR 105,642 
N90-27774/0/GAR 105,689 
N90-28350/8/GAR 103,455 
NAS7-1012 


Scientific Research Associates, Inc., Glastonbury, CT. 


NAS8-50000 
N90-27312/9/GAR 105,560 
NAS7-1033 
NSO 2080877 /CKR -- - 103,400 
NAS8-30490 
Noo 2e0ee/TIGAR ger og 103,328 
N90-26067/0/GAR 103,330 
N90-26324/5/GAR 105,533 
N90-26325/2/GAR 103,334 
N90-27727/8/GAR 104,127 
N90-27778/1/GAR 109,398 
N90-27779/9/GAR 103,339 
N90-27780/7/GAR 103,340 
N90-27781/5/GAR 103,341 
N90-27909/2/GAR 104,105 
N90-28028/0/GAR 103,343 
N90-28051/2/GAR 103,344 
N90-28095/9/GAR 104,051 
NAS8-30751 
Harvard-Smitheonian Center for Astrophysics, Cambridge, 
N90-25727/0/GAR 102,572 
N90-25844/3/GAR 102,686 
N90-25849/2/GAR 102,691 
N90-25865/8/GAR 102,707 
Astronomisches Inst. 
eames “tar 
NAS8-32697 
Leneest ant Space Co., inc., Sunnyvale, Somer 
NASS8-32893 
State Univ. of New York at Albany. 
N90-28310/2/GAR 102,902 
NAS8-33108 
California Inst. of Tech., Pasadena. 
N90-27108/1/GAR 104,094 
were 
Noo s8086/1 7GAR - = 109,261 
NAS8-36354 
Colorado State Univ., Fort Collins. 
N90-26271/8/GAR 105,023 
NAS8-36433 
and Space Administration, Huntsville, 
AL. C. Marshall Space Flight Center. 
N90-27302/0/GAR 105,557 
NAS8-36631 
N90-2765/6/GAR a ‘ons 105,567 
NAS8-36955 
Alabama Univ. in Huntsville. 
N90-27283/2/GAR 105,686 
N90-27291/5/GAR 105,548 
N90-27325/1/GAR 102,240 
N90-27337/6/GAR 103,426 
NAS8-37425 
Texas Univ. at El Paso. Dept. of Metallurgical and Materials 
nN /8/GAR 104,214 
NAS8-37451 
Southwest Research Inst., San Antonio, TX. 
N90-28115/5/GAR 103,346 
NAS8-37737 
, Huntsville, AL. 
/1/GAR 105,597 
NAS8-37776 
Atlantic Research Corp., Gainesville, VA. 
N90-26870/7/GAR 103,396 
NAS8-38036 
NOO-27504/S7GAR —e 103,472 
NAS8-38084 
Alabama Univ. in Birmingham. Dept. of Materials Engineer- 
N90-26115/7/GAR 104,164 
NASS8-38184 
Noo2et0e/S/Gan ee 104,163 
NAS8-40000 
Rockwell International, Canoga Park, CA. 
mene 103,335 
gong Aerosoace Co., : Huntsville, AL. aaiite 
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NAS9-18147 

Charles Stark Draper Lab., Inc., Cambridge, MA. 

N90-26033/2/GAR 105,610 
NAS9-18200 

Honeywell, inc., Minneapolis, MN. 

N90-27298/6/GAR 105,551 

McDonnell Space Systems Co., Houston, TX. 

N90-27300/4/GAR 105, 556 
NAS 10-10285 

tional Aeronautics and Space — =e Cocoa 

Beach, FL. John F. Kennedy Space Center. 

N90-26485/4/GAR 104,294 
NAS 10-11606 

Symbolics, inc., Cambridge, MA. 

N90-27301 /2/GAR 105,598 
NAS10-11624 

Bionetics Corp., Cocoa Beach, FL. 

pia nell 103,048 

National Aerona' and Space Administration, Cocoa 

Beach, FL. John F Ke Kennedy Space Center. 

N90-26480/5/GAR 104,270 


NASA ORDER C-99066-G 
National Aeronautics Pandang Space Administration, Cleveland, 





OH. Lewis Research 
N90-25948/2/GAR 102,288 
N90-26282/5/GAR 102,295 
N90-26614/9/GAR 103,415 
N90-26615/6/GAR 105,026 
N90-26616/4/GAR 104,247 
N90-27982/9/GAR 102,320 
N90-27983/7/GAR 102,321 
N90-28009/0/GAR 102,342 
NASA ORDER L-98100-B 
ye An Aeronautics and ee, Greenbelt, 
MD. Goddard Space Flight 
N90-28283/1/GAR 103,024 
National — for Atmospheric Research, Boulder, CO. 
N90-28292/2/GAR 103,033 
NASA pom S-92580-D 
National Aeronautics and ice Administration, Greenbelt, 
MD. Goddard Space Flight iter. 
N90-25577/9/GAR 103,449 
NASW-4066 
Lunar and Planetary !nst., Houston, TX. 
N90-26437/5/GAR 104,490 
N90-26738/6/GAR 102,542 
N90-26739/4/GAR 104,740 
N90-26740/2/GAR 102,543 
N90-27176/8/GAR 102,544 
N90-27604/9/GAR 102,545 
N90-27609/8/GAR 102,547 
NASW-4091 
Cooperative inst. for Research in Environmental Science, 
Boulder, CO. 
N90-28163/5/GAR 102,795 
NASW-4435 
Arizona Univ., Tucson. 
N90-26044/9/GAR 105,632 
Auburn Univ., AL. Dept. of Aerospace Engineering. 
N90-26853/3/GAR 105,538 
Florida Univ., Gainesville. 
N90-26479/7/GAR 104,269 
N90-26490/4/GAR 103,112 
Georgia inst. of Tech., Atlanta. 
N90-26128/0/GAR 105,530 
Illinois Univ. at Urbana-Champaign. 
N90-26855/8/GAR 105,540 
Satellite Co., Austin, TX. 
Noe26045/6/GAR 103,054 
Notre Dame Univ., IN. Dept. of Aerospace and Mechanical 
ing. 
25968/0/GAR 102,382 
N90-26824/4/GAR 102,436 
Pennsylvania State Univ., University Park. Dept. of Aero- 
space Engi —s 
No0-26030/9/GA 105,518 
Texas Univ. at Austin. 
N90-27739/3/GAR 105,451 
Nob 26 Univ., Charlottesville. Rotor Dynamics Lab. 
26856/6/GA R 105,541 
Univ.-Milwauk Space Architecture Design 
banong 
N90-26499/5/GAR 105,488 
Worcester Polytechnic Inst., MA. 
N90-25967/2/GAR 102,381 
NATO-88-131 


University Coll., London (England). Dept. of Physics and As- 
N90-25899/7/GAR 102,741 
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NCA2-185 

Washi Univ., Seattle. 

N90-27990/2/GAR 102,326 
NCA2-385 

Iinois Univ. at Urbana-Champaign. 

N90-28353/2/GAR 103,391 
NCC1-123 

North Carolina State Univ. at Raleigh. 

N90-26017/5/GAR 102,406 
NCC1-136 

Old Dominion Univ., Norfolk, VA. 

N90-26563/8/GAR_ 103,410 
NCC2-236 

California Polytechnic State Univ., San Luis Obispo. 

N90-26515/8/GAR 102,415 
NCC2-267 

National Aeronautics and A ag Administration, Moffett 

Field, CA. Ames Research Cent 

N90-25972/2/GAR 102,386 
NCC2-312 

Eloret Corp., Palo Alto, CA. 

N90-27986/0/GAR 105,622 
NCC2-388 

Eloret Corp., Su ~ jo CA. 

N90-25970/6/GA\ 102,384 
NCC2-408 

Roc Inst. for Advanced Computer Science, Moffett 

N90-26522/4/GAR 103,382 
NCC2-416 

Eloret Corp., Palo Alto, CA. 

N90-25954/0/GAR 102,289 
NCC2-476 

lowa State Univ., Ames. Heat Transfer Lab. 

N90-27734/4/GAR 105,568 
NCC2-521 

San Francisco Univ., CA. 

N90-26477/1/ 1/GAR 104,393 
NCC2-525 

Arizona Univ., Tucson. 

N90-27279/0/GAR 105,545 
NCC2-552 

Eloret ., Sunnyvale, CA. 

NODSO40R/BTGAR 103,214 
ae 

MCAT Inst., Moffett Field, CA. 

NO0-26018/1/GAR 102,520 
NCC2-615 

Ohio State Univ., Columbus. 

NOU 25064/0/GAR 105,706 
NCC3-89 

Cleveland State Univ., OH. 

N90-26142/1/GAR 104,140 
NCC3-109 

Akron Univ., OH. Dept. of Mechanical Eng 9. 

N90-26664/4/GAR 105,131 
NCC9-16 

Houston Univ. at Clear Lake City, TX. 

N90-27004/2/GAR 103,364 

N90-27273/3/GAR 103,417 

N90-27395/4/GAR 105,448 
NCC-86 

National Aeronautics and —_ Administration, Moffett 

Field, CA. Ames Research Cen 

N90-28329/2/GAR 103,093 
NGL-05-002-114 

California Inst. of Tech., Pasadena. 

N90-26731/1/GAR 102,757 
NGT-01-002-099 

Alabama Univ., Univ 

N90-27285/7/GAR 103,419 
NGT-21-002-080 

G ia Inst. of Tech., Atlanta. 

N90-26165/2/GAR 105,478 

N90-26322/9/GAR 105,480 
NGT21-002-800 

Alabama Univ. in Huntsville. 

N90-26161/1 io 105,676 

California State Polytechnic Univ., Pomona. 

N90-25971 4 4/GAR 102,985 

Florida State Univ., Tallahassee. Dept. of Mechanical Engi- 

N90-26332/8/GAR 105,485 

N90-26333/6/GAR 105,486 

Georgia Inst. of Tech., Atlanta. 

N90-26321/1/GAR 105,479 

Idaho Univ., Moscow. of Mechanical Engineeri 

N90-26501/8/GAR 105,489 


Illinois Univ. at Urbana-Champaign. 


N90-26049/8/GAR 105,633 
Kansas State Univ., Manhattan. Dept. of Mechanical Engi- 


N00-28500/ 0/GAR 


105,535 
Maryland Univ., College Park. 
N90-26026/6/GAR 105,425 
N90-26027/4/GAR 105,426 
N90-26331/0/GAR 104,081 
Minnesota Univ., sane, 
N90-26050/6/GAR 105,523 
N90-26052/2/GAR 105,525 
Old Dominion Univ., Norfolk, VA. 
N90-26330/2/GAR 105,484 
Utah State Univ., Logan. 
N90-26436/7/GAR 105,428 
inia foe Inst. and State Univ., Blacksbui 

Noe 2604 "G05, 631 
pepe /4/ vate 105,524 
N90-26053/0/GAR 105,526 
Washington Univ., Seattle. 
Hh 191/4/GAR 105,487 

ler Polytechnic Inst., MA. 
No026162/9 GAR 105,677 

NGT-22-002-080 
Georgia Inst. of Tech., Atlanta. 
N90-26323/7/GAR 105,481 
NGT-: 

Pen ania Univ., Philadelphia. 
N90-2 605/6/GAR 102,793 


NPS-CX-6000-1-0045 
North Dakota Univ., Grand Forks. Dept. of lomenpeiaes, 
PB91-105460/GAR 103,082 
NPS-CX-6000-6-A061 


North Dakota Univ., Grand Forks. Dept. of Anthr 
PB91-105460/GAR 


NRC-04-85-122 
Georgia Inst. of Tech., Atlanta. School of Earth and Atmos- 
UREG/CR-5258-V3/GAR 104,487 


NSERC-STR-32682 
British Columbia Univ., Vancouver. Dept. of Mechanical En- 


Roe) oribal 2/GAR 105,455 


NSF AST-86-02831 
Columbia Univ., New York. Dept. of Physics. 
N90-25793/2/GAR 

NSF AST-86-15816 
California Univ., Berkeley. 
N90-25722/1/GAR 

NSF ATM-84-15127 
Oregon State Univ., Corvallis. Dept. of Atmospheric Sci- 


ences. 
N90-28242/7/GAR » 102,984 


NSF ATM-85-13975 


National Aeronautics and 
MD. Goddard Space Aight 


102,638 


102,567 


on pean, Greenbelt, 


N90-28291/4/GAR 103,032 

Utah Univ., Salt Lake 

N90-28269/0/GAR 103,010 
NSF ATM-86-11225 

Washi Univ., Seattle. 

N90-28263/3/GAR 103,005 

N90-28264/1/GAR 103,006 
NSF ATM-86-19854 

Pennsylvania State Univ., University Park. 

N90-28226/0/GAR 102,875 

Pennsylvania State Univ., University Park. Dept. of Meteor- 

N90-28244/3/GAR 102,986 

N90-28258/3/GAR 103,000 
NSF ATM-86-20165 

Washington Univ., Seattle. 

N90-28243/5/GAR 102,985 
NSF ATM-87-05403 

National Aeronautics and ~ A ene gm Greenbelt, 

MD. Goddard ry Flight 

N90-28259/1/GAR 103,001 
NSF ATM-88-12353 

Colorado State Univ., Fort Collins. 

N90-28286/4/GAR 103,027 

N90-28288/0/GAR 103,029 
NSF-CES88-13745 

Texas Univ. at Arlington. Dept. of Civil Engineering. 

PB91-1 13839/GAR™ Br 103,125 
NSF CHE-86-10809 

Minnesota Univ., Minneapolis. 

N90-27574/4/GAR 102,773 














syrcteransn 

Cincinnati , OH. Coll. of Engineering. 

PB91- 110247/GAR 104,043 
NSF DMR-86-05564 

Wichita State Univ., KS. 

N90-26357/5/GAR 104,212 
NSF-DMR-88-12855 

Brookhaven National Lab., Upton, NY. 

DE90015680/GAR 103,196 
NSF teat 

Northwestern Univ., Evanston, IL. 

NOO-27621/8/GAR 105,163 
NSF DMS-86-57319 

pen oy Univ., Seattle. 

N90-27990/2/GAR 102,326 
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vanced cecraft Computers. Report to the Chairman, 
mittee on ice Science and ications, Com- 

mittee on Science, Space, and Technology, House of Rep- 

resentatives. 

N90-25582/9/GAR 


103,3 
PC A03/MF A01; also available from GAO. 
Gaithersburg, MD HC first five copies free, addition 

ice Operations: Nasa’s Communications Support for 

Hay Orbiting | semen Report to Chairman, Subcommit- 

tee on Space Science and ications, Com mittee on Sci- 

ence, Space and Technology, House of ag ye 

N90-2621 5/5/GAR 105,587 AO3/ME I A01 

B-237585 


Space Operations: NASA Is Not Properly Safeguarding Val- 


uable Data from - Missions. 
N90-26704/8/GAR 105,430 PC A05/MF A01 
B-237602 





Nasa Project Status Reports: Cx IR 

Can Be Met, But Reliability Must Be Seen 

N90-26169/4/GAR 102,260 PC A03/MF A01 
B-237832 

Space ram: Space Debris a Potential Threat to Space 

Station and Shuttle. 

N90-26024/1/GAR 105,423 PC A03/MF A01 
B-238709 

Tech Development: Future Use of NASA’s Large 


Format Camera Is Uncertain. 


N90-26298/1/GAR 
B-239537 
Speco Program Safety: Funding for NASA’s Safety Organi- 
tions Should Be Ce ty 


104,999 PC A03/MF A01 


N90-28434/0/GAR 105,606 PC A03/MF A01 

B-239570 
Space Tra ition: Nasa Has No Firm Need for Increas- 

ingly pony Costly U Pisses Vehicle. 

N 36041/5/GAR 105,630 PC A03/MF A01 
B-240473 

Soene Projects: Improvements Needed in Selecting Future 

for Private Financing 

NOC 28439/9/GAR 105,465 PC A03/MF A01 
BEA-IID-91-01 

For ” Direct Investment in the United States: 1987 

Benchmark Survey, Final Results. 

PB91- 108316/GA 103,153 PC A13/MF A13 
BF-R-40.039-2.3 

Untersuchungen der Spaltprodukt-Rueckhaltung durch 

HTR-R eude nach dem Vented Confine- 

ment-Konzept. Fac! it 2.3. Aerosolqueliterm bei der 

Druckentlastung nach einem Wassereinbruch beim HTR- 

Modul infoige Gi ‘orrosion. (Investigation of fission 

product retention by HTR reactor containment accord- 


mg to the vented confinement concept. Technical report 
2.3. Aerosol source terms due to graphite corrosion and 
pressure release as a consequence of water ingress into 
the modular HTR). 
TIB/A90-81883/GAR 104,799 PC E07 
BF-R-40.039-2.4 
Untersuchungen der Soepeete ean durch 
HTR-Reaktorschutzgebaeude nach den Vented Confine- 
ment-Konzept. Fachbericht 2.4. — und Transport von 
Jod im R HTR-Moduls. (Investi- 
gation of fission product retention 7 the HTR reactor con- 
tainment according to the vented confinement concept. 
Technical 2.4. Chemistry and transport of iodine in 
the reactor containment building of the modular HTR). 
TIB/A90-81884/GAR 104,800 PC E07 
BF-R-40.039-2.6 


Untersuchung der Spaltprodukt-' eg durch HTR- 
Koncept Packooncht: 2 —_ dem Vented Confinement- 

Studie zur Filtrierbarkeit einer 
HT Stoerfalatmosphace. (investigation of fission product 
retention by the HTR reactor containment building accord- 





re | to the vented confinement concept. Technical report 
Study og the filterability of an accidental atmosphere 
in the modular HTR). 
TIB/A90-82015/GAR 104,801 PC E07 
BIO-2 
Climate of the Kennedy Space Center and Vicinity. 
N90-28307/8/GAR 103,048 PC A04/MF A01 
BIO-4569 


SV40 large — ah any a and the tumor suppressor p53 


ae phi no led by a DNA-activated protein kinase from 
uman cells. 

DE90016556/GAR 104,261 PC A01/MF A01 
BMU-1990-256 

Praktische Erprobung kapazitiver Dehnungsmessstreifen zur 

Messung von Kriechdehnu bei 530 C bis 600 deg 


C. (Practical testing of capacitive strain gages for measur- 
an deg C). 
TIB/B90-81859/GAR 


103,562 PC E09 
BN-1114 
Development of Eye-Safe Lidar for Aerosol Measurements. 
N90-26503/4/GA 102,906 PC A02/MF A01 
BNL-NUREG-51708-VOL-5 


Occupational Dose Reduction at Nuclear Power Plants: An- 


— Bee. of Selected Readi AY Radiation 

Prot and ALARA, January-December 198: 

NUREG/CR-3469- V5/GAR 104,303 

PC A05/MF A05 

BNL-NUREG-52222 

Results from the Nuclear Plant Aging Research Program: 

Their Use in Inspection Activities. 

NUREG/CR-5507/GAR 104,875 PC A05/MF A05 
BNL-43799 


SV40 large tumor antigen and the tumor suppressor p53 
are phosphorylated by a DNA-activated protein kinase from 


human cells. 
DE90016556/GAR 104,261 PC A01/MF A01 
BNL-43811R 


Perfluorocarbon tracer transport and dispersion experiment 
in the North Sea Ekofisk oil field. 


DE90000248/GAR 103,617 PC A04/MF A01 
BNL-44104 

Greenhouse gases and national energy options. Foreign 

trip , April 7-14, 1990. 

D 16748/GAR 103,759 PC A04 
BNL-44434 

XAFS studies of interactions at transition-metal/Al inter- 

faces. 

DE90016313/GAR 103,199 PC A01/MF A01 
BNL-44836 

Counter-current flow limitation in thin ee tem lar channels. 

DE90015124/GAR 105, A02/MF A01 
BNL-44872 


X-ray studies of the liquid/vapor interface: Water and poly- 
mer and fatty acid monolayers on water. 
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DE90015680/GAR 103,196 PC A03/MF A01 
BNL-44884 

PFN and transmission line simulation method for energy 

DE90015685/GAR 105,242 PC A02 
BNL-44897 

Is there evidence for flow in —_— ion collisions. 

DE90016324/GAR (05,264 PC A01/MF A01 
BNL-44898 

Particle production in Si + A and p + A collisions at 14.6 

A(center dot)GeV/c. 

DE90016325/GAR 105,265 PC A02/MF A01 
BNL-44899 

po eae ape on the transition crossing for 

DE9001 /GAR 105,256 PC A02/MF AO1 
BNL-44901 

Search for cold fusion signatures in cathodically charged 

Besoot 6288/GAR 105,255 PC A02/MF A01 
BNL-44904 

Transition the main 

DE9001 S308/GAR nig266 PC A02/MF A01 
BNL-44914 

Relativistic ion collider at Brookhaven. 

DE90016319/ 105,262 PC A0Q2/MF A01 
BNL-44921 


ee aarmsenete of te HS ooh neat 
DE90017629/GAR 105,390 PC A03/MF A01 
BNL-44931 


Scryer the low p(sub T)-region. 
Deg00 1200/6 6290/GAR 105,257 PC A03 
BNL-44939 
Recent progress in electronic structure calculations for de- 
fects in metals. 
DE90016323/GAR 103,200 PC A02/MF A01 
BNL-44941 
Antiproton production in 14.6 A(center dot)GeV/c Si + A 
DE90016317/GAR 105,261 PC A01/MF A01 
BNL-44942 
Antimatter, s and exotic at RHIC. 
Desoo1esis/Gan 105250 PC A01/MF A01 
BNL-44953 
Low antiproton possibilities at the AGS. 
DE90016916/GAR 105,260 PC A02/MF A01 
BNL-44954 
Search for the decay K(sub L)(sup 0) yields pi (sup 0)e(sup 
+ )e(sup (minus)). 
DE90016322/GAR 105,263 PC A01/MF A0i 
BNL-44959 
on non-contact profiler design for measuring synchro- 
DE90017202/GAR 105,055 PC A02/MF A01 
BNL-44962 
Evaluation of detection elements for the implementation 
the requrements of DOE Order 8630.3 (Mate 
rials Control and 
DE90016312/GAR ” 104,919 PC A01/MF A01 
BNL-44963 
Light scatt from surface and sub-surface det 
90016311/GAR 105,049 PC AOS MF A01 
BNL-44967 
4 pi tracking TPC spectrometer for RHIC. 
DED001T200/GAR 105,316 PC A03/MF A01 
BNL-44968 
Br eam aneaent OO SAAS 
DE90017199/GAR 105,315 PC A01/MF A01 
BNL-44981 
Mild ification char conversion. 
DE90017204/GAR 103,612 PC A02/MF A01 
BNL-44992 
en an elativistic Heavy lon Collider (RHIC). 
$001 2017 GAR 105,317 PC A03/MF A01 
BNL-45003 
+ ), e(sup (minus)) ———— at Relativistic Heavy 
ton Bolder rime generated by 
900172057 105a16 PC \03/MF AQ1 
Papa 
Modeling status and needs for temperature calculations 
within spent 
DE90014842/GAR 104,807 PC A03/MF A01 
BNL-52256 
Action plan for the Tiger Team assessment report. 
DE90017350/GAR 103,972 PC A22/MF A03 
BONN-AM-90-05 


Adiabatic evolution, quantum phases, and Landau-Zener 

transitions in radiation fields. 

TIB/B90-81922/GAR 105,385 PC E07 
BONN-HE-90-06 

Lattice algebras and the hidden symmetry of the 2D Isi 

model in a field. ~ 

TIB/B90-82010/GAR 105,397 PC E07 
BONN-HE-90-07 

Deformations along critical lines of field theories in two di- 

mensions. 


TIB/B90-82035/GAR 
BONN-IR-90-12 
Kalibration der OPAL-Jetkammer mit UV-Laserstrahien. 
doden (80 Strahilage mit eyo gp Silizium- 
qo (Calibration of the OPAL jet chamber with 
beams. Measurement of the beam position with 
boston sanstve sicon diodes (PSD)). 
1B/B90-81926/GAR 105,389 PC E09 
BONN-ME-90-04 
Vector . . BL - and pointlike coupling of the 


105,402 PC E07 


FIS/BOOSTSZ/GAR 105,390 PC E07 
BR112067 

Titanium-Doped Sapphire Lasers with High Energy Pump- 

Ing. 

N90-28050/4/GAR 105,076 PC A03/MF A01 
BR112563 

Simple saane of Natural Land Profiles and 

and sub-Fractal Models to Them. 

N90- SO/a/AR 104,458 PC A04/MF A01 
BR1 eae 

- Temperature Multiaxiale Creep Testing of Nimonic 

N90-26122/3/GAR 104,210 PC A03/MF A01 
BR113095 

Noo-20082/87 _ 105.691 9 EO nos /ME A01 
BR113097 

Purchase of Computer Equipment: Justification and Cost 

N90-28438/1/GAR 103,392 PC A02/MF A01 
BR113305 

Basic Mechanisms for Computer Security. 

N90-28347/4/GAR ™ 103,474 PC A03/MF A01 
BSE-PROC-22 

Oil pollution questions. 

DE90518715/GAR 103,941 PC A12/MF A02 
BULL-191-11-EN 


po ee Customs Journal. 11th Edition, Year 


1990-1 
PB91-107706/GAR 103,146 PC A23/MF A23 


BUMINES-IC-9240 
Methods for the Analysis of Mineral Chromites and Ferro- 
PB91-105767/GAR 104,642 PC A03/MF A03 
BUMINES-IC-9248 
Dust Control in Coal Preparation and Mineral Processing 


Plants. 
PB91-110056/GAR 103,849 PC A03/MF A03 


BUMINES-IC-9249 

Slip-and-Fall Accidents during Equipment Maintenance in 

the Surface 1 mana 

PB91-110064/GAI 104,658 PC A03/MF A03 
BUMINES-IC-9251 

Frictional boner with Coal Mini L- 

PB91-1100 D/GAR 04,659 PC A03/MF A03 
BUMINES-IC-9253 

atee 2 of fade tree Longwall Mining Technology in the 

nit 

PB91- 110080/GAR 104,660 PC A03/MF A03 
BUMINES-IC-9256 

Analyses of Natural Gases, 1989. 

PB91-105833/GAR 104,643 PC A04/MF A04 
BUMINES-IC-9259 

Electrical Accidents in Mining (1980-85): Fatal and Nonfatal 

Accidents U ind and on the Surface at Underground 


Coal and Metal-Nonmetal eines 
PB91-110098/GAR 


BUMINES-IC-9260 
Lee ¢ Mines Ground-Fault Protection Research Pro- 


Bg91-110106/GAR 104,662 PC A03/MF A03 


104,661 PC A0S/MF AOS 


BUMINES-IC-9261 

Fire Location Model. 

PB91-110114/GAR 104,663 PC A03/MF A03 
BUMINES-IC-9262 

Computer-Automated Measurement- and Control-Based 

gaa for Microseismic and Acoustic Emission Re- 

PB91-110049/GAR 104,657 PC A03/MF A03 
BUMINES-IC-9263 

Thermal Decomposition of Ventilation Ducti 

PB91-110122/GAR 104,664 ; A03/MF A03 
BUMINES-IC-9265 


Computer-Aided Software Engineering (CASE) for Software 
Automation. 
PB91- 110791 /GAR 103,435 PC A03/MF A03 
BUMINES-IC-9266 
Cutter Roof Failure: Six Case Studies in the Northern Appa- 


lachian Coal Basin. 
PB91-110783/GAR 104,679 PC A03/MF A03 
BUMINES-IC-9267 
Helium Resources of the United States, 1 
PB91-110817/GAR 103,779 OPC A03/MF A03 


BUMINES-iC-9268 
Blind Pneumatic Stowing in Voids in Abandoned Mines. 


BUMINES-SP-2-89 


PB91-110775/GAR 104,678 PC A03/MF A03 





Influence of Sulfate lon on the Coal-Wetting Performance 
of Anionic Surfactants. 
PB91-105635/GAR 104,638 PC A03/MF A03 





Analysis of Acoustic Responses of Domai Salt Mine Sam- 

Poet. 110148/GAR 104,666 PC A03/MF AOS 
BUMINES-RI-9300 

Chromite Recovery from Northern California Ores Using a 

Physical Concentration Process. 

PB91-110684/GAR 104,671 PC A03/MF AOS 





Cee eee, Ceemnate 


PB91- PaOT-110680/GAR = ord inne Te i A03 
BUMINES-RI-9306 


Arch Verification Tests. 
Pao eerOGAR 


104,670 PC A03/MF A03 
aaeaee teat Evaluation ‘7 Bolt Supports T 
Parts). 1. Evaluation of Supports Using ESS 


PB91-110643/GAR 104,668 PC A03/MF A03 
BUMINES-RI-9311 
Effect of Nonionic Surfactants on Chaicopyrite Leaching 


PB91-105692/GAR 104,639 PC A03/MF A03 


BUMINES-RI-9312 

Improved Method for Preparing Gravimetric Standard Gas 

Mixtures of in 

PB91-105700/GAR 103,168 PC A03/MF A03 
BUMINES-RI-9314 

of Galena Concentrates to Recover 
Soot St 

PB91-105726/GAR 104,640 PC A03/MF A03 
BUMINES-RI-9315 

E Production of Metal. 

PB91-105734/GAR 104,641 PC A03/MF A03 
BUMINES-RI-9317 

—— of Field-Applied Lubricants to Increase Wire 

PB91-110130/GAR 104,665 PC A03/MF A03 
BUMINES-RI-9318 


Lessing of Pyroxmangite Ore with Calcium Fluoride and 

peor 108750/GAR 104,218 PC A03/MF A03 
BUMINES-RI-9319 

Laser Tracking and Tram Control of a Continuous Mining 

PB91-110767/GAR 104,677 PC A03/MF A03 
BUMINES-RI-9320 

Magnetohydrodynamics in Electric Arc Furnace Steelimak- 

P891-110759/GAR 104,002 PC A03/MF A03 
BUMINES-RI-9321 

peat Spectroscopic Study of the Flocculation of Zinc 


PROT. 110742/GAR 104,676 PC A03/MF A03 
BUMINES-RI-9322 

Froth Flotation Collision E: jes in Force Fields. 

PB91-110734/GAR 104,675 A03/MF A03 
BUMINES-RI-9323 


Recovery of Sulfur from Phosphogypsum: Conversion of 
Calcium Sulfate to Calcium " 
PB91-110726/GAR 104,674 PC A03/MF A03 


BUMINES-RI-9324 
Electrochemical | Spectroscopy Study of Corro- 
ee ee 

ise. 


Si Automotive 
PB91-110718/GAR 
BUMINES-RI-9325 
Destructive Longwall Bumps through Convention- 


2 See by Sos 104,673 PC A03/MF A03 


104,128 PC A03/MF A03 


BUMINES-RI-9326 

Mining Machine Orientation Control Based on inertial, 

Gravitational, and Magnetic Sensors. 

PB91-110692/GAR 104,672 PC A03/MF A03 
BUMINES-SP-1-86 

Mineral Position of the United States: The Past Fifteen 

Years. 

PB91-110171/GAR 104,667 PC A04/MF A04 
BUMINES-SP-1-89 


a of Land for Mineral _— and Develop- 
in Southwestern Alaska, 1 

PBgt.106633/GAR 104,644 PC AOS 
BUMINES-SP-2-88 

Bureau of Mines Research 87. A Summary of Significant 

Results in Mineral T and E 

PB91-108357/GAR 104,651 PC A0S/MF AOS 
BUMINES-SP-2-89 

——_ of Land for Mineral Exploration and Develop- 


ment lestern Alaska, 1986. 
PB91-107029/GAR 104,647 PC A07 
OR-3 


January 15, 1991 








NTIS ORDER/REPORT NUMBER INDEX 


BUMINES-SP-4-88 
ee ee enna 


Development in Western States: Oregon, 1984. 
PB91-106997/GAR 104,645 PC A06 
BUMINES-SP-4-89. 


Bureau of Mines Research 88. A Semmens. china 
Results in Mineral Technology and Economics. 
R 104,652 PC A07/MF A07 


Availability of Federally Owned Minerals for Exploration and 


Development in Western States: New Mexico, 1987. 
PB91-107003/GAR 104,646 PC A06 
CAL-1828 


—e C 4 Absorption in Low Redshift Quasars. 
N90-; /6/GAR 102,799 PC A02/MF A01 
CART-1989-1 





Use of Solar Energy for Lighting of Guide Signs, 
and Intersection Traffic ‘ 
PB91-1 /GAR 105,761 A05/MF A05 
CDOH-DTD-R-90-4 
Pavement — 
PB91-108506/GAI 105,759 PC A06/MF A06 
“Faleseens 
i study of hydrogen diffusion in 
hydrides of (cystine ane amorphous Zr2Ni. 
'90518441/GAR wee 160 PC A02/MF A01 
CEA-CONF-10120 
Neutron diffraction Zr2NiH(D)x oy 
DE90518443/GAR 104,162 A02/MF A01 
CEA-CONF-10124 
Phase separation in CuTi tee. 
DE90518439/GAR 104,17. PC A02/MF A01 
CEA-CONF- 10125 
— relaxation and hydrogen absorption in amorphous 
e 
DE90518440/GAR 104,159 PC A02/MF A01 
CEA-CONF- 10132 
Creep corrosion behaviour of welds in alloy 800 H and 
316L and in several ferritic stainless 


steels. 
104,161 PC A03/MF A01 


DE90518442/GAR 

CEAT-PV-M5/5288 
Caracterisation du 7175 T7352 101. Dissection d"UN Lon- 
Standard Brut de . Proces Verbal de |'Essai 


Ro. M5 5288 (Characterization of the 7175 T7352 101. Dis- 
Casting Standard 


section of a die ). 
N90-27907/6/GAR 104,216 PC A0S/MF A01 
CEBAF-PR-89-015 
ee Spee tee 
N90-25664/5 105,349 
PC ADY/MF Aor siso avaiable from CEBAF Linary, 
2000 Jefferson Ave., Newport News, VA 236 


enemies 
impedance and Wakefields Beyond Cutoff 
N90-25663/7/GAR 105,348 PC A02/MF A01 
CEBAF-PR-89-022 
Polarization Observables in Deuteron Photo- and Electro- 
N90-: /5/GAR 
tee ye also available trom CEBAF Library. 
2000 Jefferson Ave., Newport News, VA 236 
auasemep 
Relativistic Effects in Low Energy Nucleon-Nucleon Scatter- 
N90-27483/8/GAR 105,362 PC A03/MF A01 
CEBAF-PR-89-037 
Cebaf Instrumentation System. 
N90-25657/9/GAR 105,346 PC A02/MF A01 


Characteristic impedances and Loss Data for a Common 
—— Geometry. 
25656/1/GAR 105,345 PC A0Q3/MF A01 
CERB-90-04 


Pretiminaire HYDRA IX Singes (Preliminary HYDRA 
Monkeys). 


Plongee 
IX Dive with 
PB91-110908/GAR 104,397 PC E05/MF E05 


CERT-1/334700-DERI-GAN 
Resolution Par Elements Finis des Equations d’Euler Par 
Une des Flux: Etude 


Methode de 2 Se ae 
de |'Auto-Adaptativite du Maillage et du Domaine de 
Rapport Final 1/334700-Deri-Gan (Solution of Euler Equa- 


Position te Flows: of Belt Adepration 
the of the 

Grid and of the Caicula 

N90-28020/7/: 102,351 PC A04/MF A01 





Flows). 

N90-27664/3/GAR 102,317 PC A04/MF A01 
CERT-33/5025-29-DERAT 

Etude de I'Ecoulement Autour de la Maquette de |'A300 Ai 

Resultats de la Troisi d'Essais a F2 

et aux Resultats de ( of the 

Flow Prototype of : Results Third 

Test at F2 and with Calculations). 

N90-; /5/GAR 102,316 PC AQ5/MF A01 
CERT-46/5618-34-DERAT 

Resolution de l'Equation d’On-S 





en Tridimen- 
sionnel et en incompressible Par Une Methode de Galerkin 


OR-4 VOL. 91, No. 2 


Avec les Polynomes de Chebichev: Le Code Cocip (Solu- 
id Dimensional 





incompressible Flow U: Galerki Method and Chebichev 
in 
as yen The Gocip Cade). 
N90-28021/5/GAR 102,352 PC AO5/MF A01 
CESB-RVD-312 
Application of Biophysical, Biochemical, Hany rman oe and 
M ic Techniques in Rapid _ 
PBS91-108878/GAR 104,273 MF ‘A03 
CESB-RVD-313 
Application of Bioph , Biochemical, Immunologic and 
Molecular Virologic echniques to Rat Viral Diagnosis 
(June 1987-December 1987). 
PB91-108944/GAR 104,275 PC A09/MF A09 
CESB-RVD-317 
Development of a Novel Potentiometric Immunosensor. 
PB91-108894/GAR 104,274 PC A03/MF A03 
CETHA-TE-CR-90029 
Rapid environmental analysis by direct sampling 
Glow Dacharge ass, Spacey and lon Trap Mass 
eae, of pilot studies. Final report. 
'90016687/GAR 103,970 PC A03/MF A01 
CIT/SME/VKI/RS/1 


Combustion in the Gas Turbine. Part 1: Combustor Types 
Nb0-28080/2/GAR 103,288 
(Order as N90-25985/4/GAR, PC A18/MF A03) 
citteiiiiliiaedaes 
Combustion in the Gas Turbine. Part 2: Preliminary Design 
and Performance. 
N90-25987/0/GAR 103,289 
(Order as N90-25985/4/GAR, PC A18/MF A03) 
CIT/SME/VKI/RS/4 
Cee BOs ates. Part 3: Fuel Injection, Igni- 
Noo-25088/6/ ‘AR 
(Order as N90-25985/4/GAR, PC arenes hos) 
CIT/SME/VKI/RS/5 
Combustor Aspects. 
N90-25989/6/ 


(Order as N90-25985/4/GAR, PC AtesMed hos) 
CIT/SME/VKI/RS/6 
Pollutants: Production and Methods of Reduction. 
N90-25990/4/GAR 


103,292 
(Order as N90-25985/4/GAR, PC A18/MF A03) 


102,928 pe A06/MF A01 


ces Seen On Dedusion and Capesel of Mince tem CS 
Refineries and Marketing installations. 
PB91-111401/GAR 


103,927 PC A03/MF A03 
DE90514553/GAR 
CONF-880207-8 


Upper critical field of grain oriented cuprate superconduc- 


103,722 PC A11/MF A02 





tors. 

0DE90016703/GAR 105,122 PC A02/MF A01 
CONF-880752-5 

—— of robotic systems to a fuel fabrication plant. 

14524/GAR 104,897 PC A02/MF A01 

CONF-8808 12-47 

Mi and lation of optical and TEM (Trans- 

mission Electron Microscopy) twins in Y1 Ba2Cu30(7-delta). 

DE90016705/GAR 105,123 PC A01/MF A01 
CONF-880906- 14 


repentaton ot the Euracos iron and sodium benchmarks. 
DE90514496/GAR 104,794 PC A0Q2/MF A01 
CONF-880906-15 


Developments in the direct statistical approach to Monte 


Carlo optimization. 

DE90514501/GAR 105,339 PC A03/MF A01 
CONF-880906-16 

ENEA contribution to the ENEA-CRP international compari- 

son of codes for radiation protection assessment of spent 

fuel transport flasks. 

DE90514526/GAR 104,795 PC A02/MF A01 
CONF-880965-26 


at the new Italian photovoltaic center in 


Research activities 
PORTICI (epies). Italy. 
DE9051446 103,787 PC A01/MF A01 


anamne 
oie and nonmetal-metal transitions in hydrides 
DE90017416/GAR 105,127 PC A02/MF A01 
CONF-880969-8 
Neutron diffraction studies of Zr2NiH(D)x hnedrides, 
DE90518443/GAR 104,162 A02/MF A01 
CONF-880969-9 





Z of hydrogen diffusion in 
DE90518441/GAR 104,160 PC A02/MF A01 
CONF-880969-10 

Structural relaxation and hydrogen absorption in amorphous 


FeTi » 
DE90518440/GAR 104,159 PC A02/MF A01 





CONF-880969-11 

Phase separation in CuTi hydrid 

DE90518439/GAR 104,158 PC A02/MF A01 
CONF-88 1020-2 

Radiation treatment of hazardous wastes: A preliminary 

survey. 

DE90514525/GAR 103,915 PC A03/MF A01 
CONF-881185-2 

Electron attachment and ion mobility in hydrocarbons and 

related systems. 

DE90016016/GAR 103,535 PC A01/MF A01 
CONF-890402-10 

by on coal. devolatilization and char reactivity under 

DE90015981/GAR 103,625 PC A02/MF A01 
CONF-890417-2 

es ee ee 

comparison with the usual design approaches. 

DE90514517/GAR 104,864 PC A03 
CONF-890478-2 


Fabrication of artificial reference defects for non destructive 


Dod 14510/GAR 104,862 PC A03/MF A01 
CONF-890525 





Global and My ay i heri . 
DE90016693/GAR “102,912 PC A99/MF E04 
CONF-890544-1 
Hot-cell ~~ dy management studies at the J.R.C. 
ment 


_ establish: italy). 
90514516/GAR 104,840 PC A01 
CONF-890555-25 

Core void reactivity reduction in a BLW/HW experimental 

(Cirene, Latina, Italy). 

DE90514520/GAR 104,915 PC A03/MF A01 
CONF-890564-2 

Coen tetera he Ralinn chexien) eee 

0E90514419/ 103,913 PC A02/MF A01 
CONF-890685-ABSTS 

Continental a abstracts. Bulletin 131. 

DE90015514/ 104, 477 PCAIS 
CONF-890697-4 


Excimer laser: Status and 
DE90514416/GAR 


CONF-890701-29 


105,057 PC A03/MF A01 


Conceptual design of a target handling cryogenic system 
for a labora Saercheaton teal q es 
DE90015904/GAR 104,752 PC A03/MF A01 


CONF-8907 17-5 
Use of rare-earth-metals and disc-designed generators in 





order to increase the output from the windmill. 

DE90518773/GAR 103,728 PC A02/MF A01 
CONF-8907 17-6 

Electrical system with frequency convertors for variable 

speed operation of windturbines. 

DE90518776/GAR 103,731 PC A0Q2/MF A01 
CONF-6007 17-7 

tion of an wind-diesel system with a dy- 

namic battery s' 

DE90518778/GAR 103,733 PC A02/MF A01 
CONF-8908 19-28 


Absolute temperature sensor-actuator for nuclear and in- 
DE90514512/GAR > 104,863 PC A03/MF A01 


CONF-890923-3 
ENEA in the field of renewable ay sources. 
DE90514431/GAR 103,786 A01/MF A01 
CONF-89098 1-5 


1.2 Sate ee 


windmill used in 
DE90518774/GAR 103,729 PC A03/MF A01 


CONF-89 1044-12 
Transcript of the wey why ~ a National 
Intensity Radioactive leosaee Beam F 
'90014890/GAR 105,238 /MF A01 
CONF-891050-1 


Assuring the completeness of closure welds in CIRENE fuel 
DE90514474/GAR 104,895 PC A03/MF A01 





CONF-891057-VOL.1 
of the third international symposium on bore- 
applications. Vou 4 +4 A-W, P: ye -396. 

er lume 1, Papers ages 1 

DE90015513/GAR 104,476 PC AI7 
CONF-891103-74 

Fissile material holdup monitoring in the PREPP process. 

DE90010984/GAR "04,803 PC A01/MF A01 
CONF-891119-135 


X-ray studies of the liquid/vapor interface: Water and poly- 
cay one Say ants manclayere on was ter. 
/GAR 103,196 PC A03/MF A01 


p Bon age ued of Lateub 
105,115 PC A02/MF A01 


pling 
2)CuO(sub 4). 
DE90015990/GAR 
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NTIS ORDER/REPORT NUMBER INDEX 


CONF-891119-137 
Per nce calculations of the nonlinear dielectric function 
of inhomogeneous 
DE90017186/GAR 
CONF-891119-138 
oe eee Git gen SR 


tion energies for i 
DE90017144/GAR 103,228 PC A02/MF A01 
CONF-891119-139 


104,229 PC A02/MF A01 


one properties of inorganic polymers. 
90017143/GAR 103,208 PC A02/MF A01 
CONF-891204-39 


particles induced by plasma disruptions in toka- 


DE90514459/GAR 105,098 PC A03/MF A01 
CONF-900115-3 

Reservoir simulation and geochemical study of Cerro Prieto 

DE90015727/GAR 103,690 PC A03/MF A01 
CONF-900135-16 


Steeetnaten of ciphe nth & fom 9 eiwentias oh eaut- 


distribution at SLC and J 
13573/GAR 105,225 PC A01/MF A01 
CONF-900163 
Proceedings of the conference on computer codes and the 
linear accelerator ity. 
DE90014820/GAR 105,227 PC A22/MF A03 
CONF-900170-2 
Control of helium tion. 
DE90015658/GAR 105,080 PC A03/MF A01 
CONF-900171-3 
empenase ot nitrogen-containing aromatic compounds 
subsurface sedi 
DE90017189/GAR 104,262 PC A03/MF A01 
CONF-900193-6 
at a Tau Charm F; . 
90016732/GAR 105,304 PC A02/MF A01 
CONF-900206-11 
eee covetton Satntns of waite, by ie Oe Wy ane 
316L and in several lerritic stainless steels. 
DE90518442/GAR 104 161 PC A03/MF A01 
CONF-900242-1 


First operation of the ENEA (italy) carbon dioxide LIDAR/ 
DIAL station 


DE90514487/GAR 102,914 PC A01 
CONF-900331-14 


in the low p(sub T)-region. 
Deseo eoe0re $200/GAR 105,257 PC A03 
CONF-900348-13 


SSC dipole magnet wt and alig using 
laser t ’ 
DE90014881/GAR 105,236 PC A03/MF A01 











CONF-900367-2 

Intrinsic neutrino properties: As deduced Mea j 

, accelerator and non-accelerator experiments. 

DE90016467/GAR 105,273 PC A03/MF A01 
CONF-900384-2-ABSTS 

Search for nuclear ph produced by the i 

between titanium and ium. 

DE90514485/GAR 105,336 PC A01/MF A01 
CONF-900402-9 

coon ol hy sensor as a detector 

volatile chlorina . 

DEBOOTe286/GAR 103,164 PC A03/MF A01 
CONF-900402-10 

Search for the radical hydrogen transfer pathway in coal 

DE90016309/GAR 103,603 PC A02/MF A01 
CONF-900406-73 


Spat, beet storage requirements for nuclear utilities and 


DE90016330/GAR 104,815 PC A03/MF A01 
CONF-900406-74 


Acceptance of fuel of ing characteristics. 
DE90016358/GAR 104,817 PC A02/MF A01 
CONF-900406-75 
and hydraulic conductivity in unsatu- 


fal b 
DE90015973/GAR 103,936 PC A02/MF A01 


CONF-9004 19-7 
Photoluminescence in LiF films colored by electron beam. 
DE90514531/GAR 105,065 PC A03/MF A01 


1 
Ternary superconductor ‘NbTiTa’ for high field superfluid 
odiesno1476/c4R 105,234 PC A01/MF A01 


si fora —— fabric radiator. 
DE90016342/GAR 04,777 PC A02/MF A01 
CONF-900450-10 


Gammasphere. 
DE90016849/GAR 
CONF-900466-47 


Constant stress 
DE9001 1Oa7/GAR 
CONF-900466-81 


pm owe first principles study of phase stability in Ni-Ti 
ind Ni-Al alloys around equiatomic composition. 


105,307 PC A03/MF A01 


XD(trademark) TiAl containing rr. 
104,196 PC A02/MF A01 





DE90016477/GAR 104,200 PC A02 
CONF-900466-82 

Strength and of single-phase and dual-phase 

ph re lics. 

90017192/GAR 104,224 PC A02/MF A01 

CONF-900476-2 

Experimental simulation of transient three-phase flow in 

porous media. 

DE90016331/GAR 103,938 PC A02/MF A01 
CONF-900495-2 

Interaction of extremely low-freq y electromagnetic 

fields with humans. 

DE90017190/GAR 104,360 PC A01/MF A01 
CONF-900542-EXC 

SERI preprints for the 21st IEEE photovoltaic specialists 

conference. 

DE90000341/GAR 103,781 PC A08/MF A01 
CONF-900546-13 


Advanced materials for high-temperature solid electrolyte 


'90016328/GAR 103,718 PC A03/MF A01 
CONF-900570-4 
Antiproton production in 14.6 A(center dot)GeV/c Si + A 


collisions. 
DE90016317/GAR 105,261 PC A01/MF A01 


CONF-900570-5 

Relativistic ion collider at Brookhaven. 

DE90016319/G. 105,262 PC A02/MF A01 
CONF-900570-6 

Is there evidence for flow in heavy ion collisions. 

DE90016324/GAR 105,264 PC A01/MF A01 
CONF-900570-7 

Particle production in Si + A and p + A collisions at 14.6 

A(center dot)GeV/c. 

90016325/GAR 105,265 PC A02/MF A01 

CONF-900570-8 


Transverse momentum i of hadrons. 
DE90016493/GAR 105,276 PC A03/MF A01 
CONF-900570-9 


Measurement of kaons in the Helios experiment. 
DE90016513/GAR 105,284 PC A02/MF AO1 


CONF-900570-10 
Silicon ion interactions measured in the E-810 TPC at the 


AGS. 
0£90017199/GAR 105,315 PC A01/MF A01 
CONF-900601-4 


Search for the decay K(sub L)(sup 0) yields pi (sup O)e(sup 
+ )e(sup (minus)). 


DE90016322/GAR 105,263 PC A01/MF A01 
CONF-900601-5 

Antimatter, strangeness and exotic objects at 

DE90016315/GAR 105,259 PC AROUME AOi 
CONF-900601-6 

Multi-nucieon in pion-nucleus reactions. 

DE90016510/GAR 105,283 PC A03/MF A01 
CONF-900601-7 


Neutrino properties and puzzies. 
DE90016569/GAR 


CONF-900603-33 


105,287 PC A03/MF A01 


Recent advances in RF power generation 
DE9001661 S/GAR 105,288 PC A02/MF A01 
CONF-900607-5 
Issues of tt high-tech concepts into nuclear power 
lant 


plant operation. 
DE90016021/GAR 104,848 PC A03/MF A01 


CONF-900607-6 
Representation scheme for fault diagnosis of physical sys- 
tems. 
DE90016362/GAR 104,851 PC A02 
CONF-9006 19-7 


Advanced ceramic fabric Myne | mounted radiator for Space 
Station Freedom P Phase O 
DE90016361/GAR 105,494 PC A01/MF A01 


CONF-900623-13 
Unusual = ease and fracture behavior of pure copper at 
neutron-induced swelli 


DeD00T6SS0/GAR 104, 57 PC A03/MF A01 
CONF-900623-14 

Transient and static mechanical properties of D9 fuel pin 

cladding and duct material irradiated to high fluence. 

DE90016327/GAR 104,893 PC A03/MF A01 
CONF-900623-15 


Effect of helium on tt 


steels as determined talong expen 
o spectral 
DE90016360/GAR 04, 7: PC AOS/ MF A01 
CONF-900623-16 
Irradiation-induced microchemical effects and |ASCC initi- 


ation. 
DE90016565/GAR 104,187 PC A03/MF A01 
CONF-900626-1 


Pad readout electronics of the SLD Warm Iron Calorimeter. 
DE90016679/GAR 105,297 PC A02/MF A01 


CONF-900631-2 
Facility-specific waste minimization plans at Westinghouse 
Hanford Company. 


CONF-900772-3 


DE90015376/GAR 
CONF-900632-1 
Brittle fracture and ductility improvement in nickel and iron 


103,901 PC A02/MF A01 


DE90017319/GAR 104,205 PC A03/MF A01 
CONF-900676-11 
ing waste storage and transport alternatives based 
on measures. 
DE90016340/GAR 104,816 PC A02/MF A01 
CONF-900676-13 


Multimedia to estima’ levels for 
sts hese was toe SO Sn? 
DE90016563/GAR 103,863 PC A03/MF A01 


CONF-900679-7 


ELF: Exposure levels, bioeffects = Onto ee 
DE90016554/GAR MF AO1 
CONF-900679-8 


Calculation of dose and hit probability to cells irradiated in 


vitro by alpha 

DE90017195/GAR 104,363 PC A03/MF A01 
CONF-900705-5 

Search for cold fusion signatures in cathodically charged 

DE90016288/GAR 105,255 PC A02/MF A01 
CONF-900723-14 








DE90015209/GAR 103,517 PC A02/MF A01 
CONF-900723-15 
———— QML for radiation hardi 
90015697/GAR 104,433 PC A03/MF A01 
CONF-900733-1 
Overview of ICRP respiratory tract model. 
DE90016536/GAR 104,355 PC A03/MF A01 
CONF-900733-2 
Long-term follow-up of HAN-1, an acute plutonium oxide in- 
halatior 7 case. 
DE90017194/GAR 104,362 PC A03/MF AO1 
CONF-900736-3 
i network ge' during pr re filtration 
and sedimentation: Analysis by gamma-ray densitometry. 
DE90016534/GAR 104,112 PC A0Q2/MF A01 
CONF-900739-2 
Lectures in plasma di . 
DE90015825/GAR 105,081 PC A04/MF A01 
CONF-900751-3 
NMR and hole depletion in the normal state of Y(1- 
x)Pr(x)Ba2Cu307. 
DE90016468/GAR 105,116 PC A03/MF A01 


CONF-900756-26 
Application of Fabry-Perot velocimetry to hypervelocity 


DEQ00ISeIZ/GAR 
90015612/GAR 104,986 PC A03/MF A01 
CONF-900756-28 

Comparison of electro-optic diagnostic systems. 

DE90015619/GAR 105,048 PC A02/MF A01 
CONF-900756-30 

Di : bility of ane? 

DE90015199/GAR 104,178 PC A02 
CONF-900756-34 


Analysis of pyrotechnic devices by laser-illuminated high 
DE90015S7417GAR 104,987 PC A02/MF A01 


CONF-900756-35 
Properties of reactively-deposited SiC and GeC alloys. 
DE90016363/GAR 104,123 PC A02/MF A01 
CONF-900756-36 





Planar guide sp 4 
DE90016308/GAR 103,165 PC A02/MF A01 
CONF-900756-37 

4 for doing flat-field intensity calibrations of mul- 








tiplexed ITT str 

DE90016475/GAR 104,998 PC A02/MF A01 
CONF-900756-38 

Depositi led uniformity of muttitay . 

DE90015906/GAR 105,246 PC A02/MF A01 
CONF-900756-39 

pone non-contact profiler design for measuring synchro- 

tron radiation mirrors. 

DE90017202/GAR 105,055 PC A02/MF A01 
CONF-900757-4 

Biological effects of inner-shell ionization. 

DE90016295/GAR 104,354 PC A03/MF A01 
CONF-900766-1 

Low antiproton nen at the 

DE90016316/GAR 05,260 “oe ‘A02/MF A01 
CONF-900772-2 

e( + ), e(sup (minus)) i at Relativistic Heavy 

lon (RHIC) es by | — 

DE9001 9208/GAR 105,318 /MF AO1 
CONF-900772-3 

Physics at Relativistic lon Collider (RHIC). 

DE90017201/GAR 105,317 PC A03/MF A01 
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CONF-900772-4 
borne gt magnetic spectrometer for RHIC. 
DEDoOTT /GAR 105,316 PC A03/MF A01 
CONF-900777-1 


Tests of the weak equivalence principle for antiprotons and 


Beooo1e4aa/Gan 105,272 Be A01/MF A01 


CONF-900791-1 

Neural nets and eddy-current testing. 

DE90016044/GAR 104,849 PC A02 
CONF-900792-9 

Finite difference modeling of laser diode ignited compo- 

DE90015652/GAR 104,972 PC A03/MF A01 
COWNF-900792-10 

Development and application of LEESA. 

DE90015742/GAR 104,973 PC A03/MF A01 
CONF-900792-13 

Effective 5 el thermite torch. 

DE90015746/GAR 104,974 PC A0Q3/MF A01 
CONF-900793-3 


Ny = Ra. — Sg udhametimg aged 





models ree se. 
DE90016287/GAR 066 PC A02/MF A01 
CONF-900793-4 
scheme for fault 
16291/GAR 103,113 PC AQ3/MF A01 
2 
Demonstration of an infiltration evaluation rye y 
DE90016292/GAR 104,814 PC A02/MF A01 
CONF-900802-4 
Automated ee oxalate tion of Pu(lil). 
DE90015059/ 1 PC A02/MF A01 
CONF-900802-5 
Electronic, structural and sport prop: of (almost) 
rare-earth-like actinide ’ 
0DE90016491/GAR 103,205 PC A03/MF A01 
CONF-900804-16 


Fuel aspects of Beyond Design Basis Event analyses for 
the Fast Flux Test Facility. 


DE90010837/GAR 104,891 PC A03/MF A01 
CONF-900809-2 
a hans) steel filters for nuclear air 5 
16472/GAR 103,885 PC /MF AO1 
CONF-900809-3 


Continuous air monitor for oe aerosol particles, 
DE90016511/GAR 103, PC A03/MF A01 
CONF-9008 14-7 


Accurate calculations of neutron kerma (Kinetic Energy Re- 
leased in MAterials) and — from we evalua- 
chromium, iron comparison 


tions for silicon, 
with ENDF/B-V results. 





DE90016020/GAR 105,248 PC A03/MF A01 
CONF-9008 14-8 

Measured silicon damage ratios support the 

need to replace the ASTM E-722 damage function with the 

NJOY caiculated function. 

DE90016225/GAR 103,519 PC A03/MF A01 
CONF-9008 14-10 

papers t in ENDF/B- VI iron and possible impacts on 

Bes0016528/GAR 108.385 PC A02/MF A01 
CONF-9008 14-11 

of instrumented Charpy data in the PR-EDB. 

DE90016856/GAR 104,903 PC A03 
CONF-9008 14-12 

Power Reactor Embrittlement Data Base. 

DE90017016/GAR 104,905 PC A03 
CONF-9008 18-3 

strain rate deformation behavior of shocked q 
90016481/GAR 104,201 PC A02/MF A01 

Meets ae 





Mech | response of Ni3AI at high 
aye temperatures. 





DE00016480/GAR 104,202 PC A03/MF A01 
ss <tr 
ultimate —— Fone of rapidly ex- 
Saas warn eae 1 976 PC A02/MF A01 
Oe of heavy quark fragmentation at TRISTAN. 
DE90017405/GAR 105,327 PC A03/MF A01 
y y breaking of the k interac- 
tions and the renormali group. 
DE90017263/GAR 105,320 PC A03/MF A01 
CONF-900823-11 
Beneficial effects of groundwater entry into liquid-dominat- 
lems. 
13726/GAR 103,689 PC A02/MF A01 
CONF-900828-7 


— system for screening enhanced oil recovery meth- 
5 E$0016494/GAR 104,535 PC A03/MF A01 

CONF-900830-1 
on ((radical)(ovr 


Substrate  temperatur 
ont one 3)) ‘Ra0(depres) domain growth of Ag 


OR-6 VOL. 91, No. 2 


DE90016527/GAR 
CONF-900833-7 


ae annual energy savings due to radiant barriers. 
16524/GAR 103, S76 PC A03/MF A02 
CONF-900846-1 


104,124 PC A02/MF A01 


0DE90014980/' 103, 184 PC A03/MF A01 





Mild and char i 
1DE90017204/GAR 103,612 PC A02/MF A01 


CONF-900870-3 


Seeoo e1e4/GaR 
CONF-900870-4 
Infrared absorption in boron carbides: Dependence on iso- 
eee and carbon concentration. 
90017592/GAR 103,209 PC A01/MF A01 
CONF-900883-1 
Recent progr in eb ! iculations for de- 


fects in metals. 
DE90016323/GAR 103,200 PC A02/MF A01 


CONF-900917-14 


Counter-current flow limitation in thin ay? channels. 
DE90015124/GAR 105,009 A02/MF A01 
CONF-900917-15 


saety analysand documentation Flux B aeee Sa Reactor (HFIR) post-restart 
Dees 104, 1 PC A03/MF A01 


105,117 PC AQ3/MF A01 








CONF-900918-1 
Theoretical analysis of a y electron suppr 
DE90015992/GAR 104,753 PC A03/MF A01 
CONF-900918-2 


Cascade and HYLIFE ICF reactor A vy ayy 
DE90016479/GAR PC A0a/ MF A01 


CONF-9009 18-3 
KrF laser path to high gain ICF laboratory microfusion facili- 


3&90016499/GAR 104,760 PC A02/MF A01 
CONF-9009 18-4 

Pellet at ORNL. 

DE90017024/GAR 104,767 PC A0Q2/MF A01 
CONF-900918-5 

Fast-wave current drive system for Dill-D. 

DE90016875/GAR 104,766 PC A03/MF A01 
CONF-900953-1 

Recent advances in excimer laser technology at Los 

DE90016441/GAR 105,050 PC A02/MF A01 
CONF-90 1004-1 

Calculation of the static i of meta tic 

; magnetism magne’ 

DE90016490/GAR 105,118 PC A0Q3/MF A01 
CONF-901004-2 

Computation of superconductor critical current densities 

and magnetization curves. 

DE90016567/GAR 105,119 PC A03/MF A01 
CONF-90 1004-3 


in actinide and rare earth 


M and 
0E90016571/GAR 103,206 PC A03/ FAO! 


—— 


gooupancy | end in Y(1- 
2iala)Bat2) Cul @(x))30(6 + y). 

105,120 PC A03/MF A01 
iniminiee 


Penetration in GTA welding. 
DE90008971/GAR 


CONF-901025-2 
Tit stability and compression heating studies of field-re- 
DE9001 /GAR 105,087 PC A02/MF A01 


104,048 PC A03/MF A01 


CONF-90 1025-3 
Confinement studies in the ZT-40M reversed field pinch. 
DE90016442/GAR 05,086 PC A02/MF A01 
CONF-90 1025-4 


of the ICF gain curve, its uncertainties, 


and i tions for ICF strategy. 
DE90016514/GAR 104,763 PC A02/MF A01 
CONF-901025-5 


transport studies in TEXTOR. 


Helium removal and 
DE90017021/GAR 105,090 PC A03/MF A01 
CONF-901058-1 


Use of motor current signature analysis at the EPRI M&D 


Center. 
DE90012595/GAR 103,546 PC A03/MF A01 
CONF-901071-6 


and 
Stiffness of non-uniform clearance, gas, thrust —- 
DE90015120/GAR 104,098 PC A03/MF A01 


CONF-901075-1 


Microwave vitrification of Rocky yo eprgd—y 
DE90010808/GAR 104,802 PC /MF A01 


CONF-901075-3 
Radioacti lid mead 
Plant. 





g at the Plut Finishing 


DE90011933/GAR 
CONF-8506292 


aA, 4 of, 


104,804 PC A02/MF A01 





of flat plate solar collector sys- 


tems. 
DE90514552/GAR 103,706 PC A15/MF A02 
CONF-8705407 


Thermal comfort in Summer from evaluation to design. Pro- 


DE90514544/GAR 103,705 PC A10/MF A02 
CONF-8707226-1 
Technical and commercial aspects of European MTR re- 


90514523/GAR 104,896 PC A03/MF A01 
CONF-8803273-1 
pe v3 ol on, Motor zur Ueberwindung & E 
mae Kriss (Soler hysro- 


on Jus mat of eoneening Go alive nayy ant en. 
| economics). 


DE90517290/GAR 103,766 PC A03/MF A01 
CONF-8809 162-3 
Studies on coal devolatilization and char reactivity under 








PFBC q 

DE90015987/GAR 103,600 PC A02/MF A01 
CONF-88 11336 

= ergie und Wi fftechnik. Eine Publikation des 





und Wasserstofftech- 
Wi dee Pleesiachen Ministers tusr Wetecheft und Tectia, 


‘Solar and neers . A publication of 
i the Hessian Minioter for ). 
00517303/GAR 103,660 “Ne A12/MF 
CONF-8902181-1 
SEM of injures induced in the trachea of rat by in- 
halation of sodium combustion products. 
DE90514509/GAR 104,404 PC A01/MF A01 
py 
Ves oom bw surface and sub-surface defects. 
900183117 105,049 PC A03/MF A01 
icaneeaine.. 
Induction machines with two three-phase windings in con- 
DE90518775/GAR 103,730 PC A02/MF A01 
ae 


ac-generators in —~ rep Fetery 
Devosts 77/GAR A02/MF A01 
CONF-8905112-4 


Use of automated ball indentation testing to measure flow 

= and estimate fracture toughness in metallic ma- 

terials. 

DE90015797/GAR 104,014 PC A03/MF A01 
CONF-8905 144-18 


aera nace C0Ony Gt 6 Tass Coen tye 
DE90016790/GAR 105,305 PC /MF A01 
CONF-8905 187-10 


Feomee beta beta: 
90016329/GAR 


CONF-8905340-1 
New Italian plan: Assessing the effects of different 

scanntion on the duct of air poll it emis- 
fossil fuels. 


ta-decay: A review of recen' 
105,267 PO A0S/M A01 





Senny 
sions ted 
DE90514425/GA\ 
CONF-8905341-1 


pe year ene of tracer techniques: Determination of the mass 
e7 uranium in the input solution of reprocessed Elk River 


103,821 PC A03/MF A01 





5260514511/GAR 104,922 PC A01 
CONF-8905343-1 

joa aspects of wind diesel syst with ref to 

DE90518772/GAR 103,727 PC A03/MF A01 
CONF-8907 113-14 


Results of screening NCI/NTP nongenotoxic 
and noncarcinogens with the k(sub ie 
DE90016015/GAR 104,401 PC /MF A01 


CONF-8908221-1 
eee on eels WEIN oh Relay CREB 
5E00814463/GAR 104,861 PC A03/MF A01 
CONF-8908248-1 
Experience in the handling and transport of spent fuel after 
term storage in pools of Enea’s facilities. 
DE90514497/GAR 104,838 PC A03 
CONF-8908249-1 


Behaviour of Lo Italian BEL 15 page ee ayn pure. 
rating MTR HLW with lo the disp in clay for- 


mations. 
DE90514471/GAR 





104,837 PC A03/MF A01 


CONF-8909101-1 

Overview of advanced fuel fusion. 

DE90015660/GAR 105, 241 PC A03/MF A01 
CONF-8909204-6 

nic getter materials for the removal of hydrogen and 

its isotopes. 

DE90016284/GAR 103,630 PC A03/MF A01 
CONF-8909249-14 

High precision study o' of the space distribution of the colour 

flux in the SU(2) lattice gauge theory. 
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DE90017406/GAR 
CONF-8909291-11 

Jet dynamics at the Tevatron collider. 

DE90016903/GAR 105,311 PC A03/MF A01 
ys cpg 


105,328 PC A01/MF A01 


: ta F720 Sop 1968 — sim- 
am a ~ 9 e’ 
De90706132/GAR 05,103 Pe. Kos /MF A01 


CONF-8909355-1 

LiF Films: Production and ization. 

DE90514502/GAR 105,063 PC A03/MF A01 
CONF-8909355-2 

LiF film. a and luminescence of colour centres. 

0DE90514503/ 105,064 PC A02/MF A01 
CONF-8909356-1 

Search for neutron deuterated palladium. 

DE90514479/GAR 104,770 PC A03/MF A01 
CONF-8909356-2 

Possible mechanism for neutron emission from deuterium 

venped in metals. 

90514504/GAR 105,340 PC A02/MF A01 

CONF-8910111-1 


Automation of the control fe een of a nuclear 

—— in the ENEA’s research center ia, Italy. 

DE90514460/GAR 103,893 PC AO MF AO1 
CONF-89 10443-1 

Unsteady aerodynamics of windmill rotors in presence of 

aw. 

690514420/GAR 103,720 PC A02/MF A01 
CONF-8910446-1 

perenne 9 and testing program for computerized proce- 

DE90514422/GAR 104,860 PC A02/MF A01 


CONF-9001 104-1 
of the first technical symposium on soft x-ray 
[7 oe : Video guidebook. 
E900 15353/ 103,518 PC A19/MF A03 
CONF-9002111-2 


SamTrack: A sample tracking system for environmental 
DE90016026/GAR 103,968 PC A02/MF A01 


CONF-9002117-4 
P. nonconservation and nuclear polarizabilities. 
DEROISIZT/GAR * 105,251 PC A02/MF A01 
CONF-9002128-2 
Interaction considerations for a B-factory. 
DE90016684/GAR 105,300 PC A03/MF A01 
CONF-9002131-2 


os palo aimee An instrument of asymptotic-numer- 
(5£90016476/GAR 105,275 PC A03/MF A01 


CONF-9002140-1 
Order and chaos in polarized nonlinear optics. 
DEO0016717/GAR 105,054 PC A03/MF A01 
CONF-9002141-1 
iti tion . 
DEOOO TISOGAR” 102,539 PC A02/MF A01 
CONF-9004112-4 


Global analysis of recent experimental results: How well de- 
termined are the on di functions. 
DE90016902/GA 105,310 PC A03/MF A01 

bem sop 

stor. for power gener: 
Desootees GAR - 103.577 ree hba/ME Ad A01 

CONF-9004223-1 
Millimeter wave transmissometer boy od 
DE90017191/GAR pe A03/MF A01 

CONF-9004230-2 
Seana SRD & nenineer motherten ter Cale tet wey 
0690016685/GAR 105,301 PC A01/MF A01 

CONF-9004238-1 
Transceiver optical sensor for instantaneous distances 
measurements with applications to large scenes profilo- 

DE90514402/GAR 


104,743 PC A01/MF A01 








ak argh 
| h caa(sub 3) from Thermus ther- 

mophilus to. Sa heme- and copper-containing terminal ox- 

DE90016512/GAR 104,289 PC A03/MF A01 
CONF-90042. 

Workshop on ively parallel computing in magnetic 

fusion energy. 

DE90018009/GAR 105,097 PC A03/MF A01 
CONF-9005161 

DE90016541/GAR 104,776 PC A03/MF A01 
CONF-9005 162-2 


Force Level Control System Experiment No. 2: Brigade 
TOC information flows, i commander's critical infor- 
mation requirements and the of automation on com- 
mand and control 


DE90016332/GAR 104,441 PC A03/MF A01 
CONF-9005178-2 

Quality programs for waste management research and de- 

velopment. 


DE90016339/GAR 103,905 PC A0Q2/MF A01 


CONF-9005 183 
Proceedings of the eighth on energy 
sciences: Micro/macro a 
90014844/GAR 105,008 08 PCA: A12/MF A02 
CONF-9005 194-2 
quaint ine | (minus)) ions in negative ion sources 
via recombination of wad | + ) and H(sub 3)(sup + 
jes incident upon cessium and barium 
'90016476/GAR 105,274 PC AOQ2/MF A01 


CONF-9005233-3 
Coherent particle production from relativistic heavy-ion colli- 
DE90015789/GAR 105,244 PC A03/MF A01 
CONF-9005237-4 
a of some stationary solutions for the forced KdV 


5900 16506/GAR 105,010 PC A03/MF A01 


CONF-9005237-5 
Transport of a tracer in time-dependent Rayleigh- 
Benard 
DE90016507/GAR 105,011 PC A0Q3/MF A01 
CONF-9005237-6 
Lobe area in adiabatic systems. 
DE90016566/GAR 105,286 PC A03/MF A01 
CONF-9005247-2 


Overview of irradiation oT. 
DE90016343/GAR. 104,755 PC A03/MF A01 
CONF-9005247-3 


'sotopic tailoring and other techniques used to study helium 
in austenitic 
DE90016344/GAR 104,756 PC A03/MF A01 


CONF-9005248-4 
ee of IVE on studies of the nova outburst: 1986-1990. 
90014915/GAR 102,550 PC A03/MF A01 
CONF-9005261-1 


Short-rotation woody crop opportunities to mitigate carbon 
DE90016526/GAR 103,815 PC A03/MF A01 
CONF-9005264-1 
Conference summary: Quantum chromodynamics at smail 
x. 
DE90016683/GAR 105,299 PC A02/MF A01 
CONF-9005264-2 
Bound-state 
functions in J 
DE90016678/GAR 
CONF-9006111-4 
Terrain-induced mesoscale circulations in the Columbia 
DE90016338/GAR 102,862 PC A03/MF A01 
CONF-9006111-5 


Effect of ambient winds on valley —- winds. 
DE90016341/GAR 102, PC A03/MF A01 
CONF-9006 111-6 


even of valley and basin atmospheres during the 
transition and ni 
DE90016356/GAR 102,910 PC A02/MF AO1 


and gluon contributions to structure 
105,296 PC A03/MF A01 


CONF-9006111-7 
Effects of critical layers on atmospheric cnoidal waves. 
DE90016540/GAR 102,864 PC A01/MF A01 
CONF-9006 111-8 


Model evaluation of the assumptions used in valley energy 


DE90016561/GAR 103,776 PC A03/MF A01 
CONF-9006 176-12 

150 kV, 2.5 ns, 100 Hz Blumlein pulser 

DE90015617/GAR 103,534 PC A02/MF A01 
CONF-9006176-13 

PFN and transmission line simulation method for energy 


systems. 
DE90015685/GAR 105,242 PC A02 
CONF-9006 199-2 


tanks at the Hanford Site. 


Radioactive waste 
DE90017234/GAR 104,830 PC A03/MF A01 


CONF-9006212-2 
pesooesso/Gan 1" 05.209 PC AbS/ME AO 
CONF-9006220-3 


Microdosimetric of Tr tracks. 
DE90015551/GAR 104, PC A03/MF A01 
ae 
‘echnology transfer process: Background for the National 


ene Set 102,254 PC A03/MF A01 
CONF-9006241-5 


Multiple-sector isot tio mass spectrometer design for 
- transmission ‘ 
'90016555/GAR 104,786 PC A03/MF A01 
CONF-9006245 


Proceedings of the REXX symposium for developers and 

users. 

DE90016696/GAR 103,398 PC A11/MF A02 
CONF-9006259-1 

Summary report on the transition crossing for MI. 


CONF-9007 158-1 
DE90016289/GAR 105,256 PC A02/MF A01 
CONF-9006259-2 
Transition in the main injector. 
DE90016326/ 105,266 PC A02/MF A01 
CONF-9006261-1 
Coronal heating by nanoflares: Plasma dynamics of ele- 
heen events. 
DE90016495/GAR 102,553 PC A01/MF AO1 
CONF-9006262-1 


Automatic of coefficients for i 
~ cee crop Projecting 
DE90016564/GAR 102,533 PC A03/MF A01 


CONF-9006264-1 
be ere to estimating costs. 
90016533/GAR 104,819 A03/MF A01 
CONF-9006265-1 
Diamond Of optical crystals. 
DE90015909/ 105,114 PC A01/MF A01 


CONF-9006267-1 
DeeooresvGan oe amine 300 PC A03/MF A01 


CONF-9006267-2 
Convergence of Langevin simulation for complex Gaussian 
DE9001 7402/GAR 105,326 PC A01/MF A01 


CONF-9006268-1 
Total, elastic and diffractive sections at energies. 
DE90017264/GAR 105,321 Ear ay A01 
CONF-9007 106-51 
FRAM: A new, versatile spectrometry code for 
_ a: f 
DE90015106/GAR 104, PC A02/MF A01 


CONF-9007 106-54 
Ha finishing plant remediation project: Exhaust mani- 
0E90015375/GAR 104,812 PC A01/MF A01 


CONF-9007 106-59 
OSE material control and accountability goo results. 
DE90016294/GAR 104,918 A02/MF A01 
CONF-9007 106-60 


DE90016312/GAR 
CONF-9007 106-63 


104,919 PC A01/MF A01 


Evaluating safeguard violent insiders. 
DE90016469/GAR 1Onneo PC A02/MF A01 
CONF-9007 106-64 


Preliminary fee methodology for recovering GTCC-LLW 
DE90816424/GAR 104,818 PC A01/MF A01 
CONF-9007 106-65 
Treatment alternatives for Greater-Than-Class C low-level 
DE90016537/GAR 104,820 PC A02/MF A01 
ae, 
for packaging and transport of greater-than- 


class C low-level 
DE90016559/GAR 104,821 PC A02/MF A01 
CONF-9007 106-68 
be plans and programs. Performance or promises. 
0DE90017266/GAR 104,921 PC A02/MF A01 
CONF-9007 109-2 


EN eS ee era 
Gere Geaenen ep ee Cee 
DE90017233/GAR 103,123 PC A02/MF A01 

CONF-9007 136-3 
Prediction and control of chaotic processes using nonlinear 
adaptive networks. 

DE90016505/GAR 103,459 PC A02/MF A01 

CONF-9007 155-1 
LIDAR activity of the ENEA ground based station: DIAL and 

measurements. 


DE90514488/GAR 102,915 PC A01/MF A01 
CONF-9007 155-2 


Novel laser fluorosensor: Preliminary results. 
DE90514489/GAR 


103,940 PC A02 
aoe 
ae on of atmospheric water vapour from the 
ENEA DIAL station. 
DE90514490/GAR 102,916 PC A01 


CONF-9007 156-1 
Uncertainties in energy scenarios and their consequences 
for emissions. 
DE90016293/GAR 103,814 PC A02/MF A01 


“oades aes 
per eR pee neg and calibration of the ALEXIS ultra- 
oh Sony taleoneges 102,552 PC A03 
CONF-9007 158-1 


flares. 
102,551 PC AQ1/MF A01 


OR-7 


Semi-analytical mode! of 
DE90016434/GAR 
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CONF-9007 160-1 

SV40 large tumor antigen and the tumor suppressor p53 

are phosphorylated by a DNA-activated protein kinase from 

human celis. 

DE90016556/GAR 104,261 PC A01/MF A01 
CONF-9007 161-1 

Electroplating corners. 

DE9001 mO2S/GAR 104,053 PC A03/MF A01 
CONF-9007 164-1 

Neural networks and data pipelines. 

DE90017141/GAR 104,023 PC A02/MF A01 
CONF-9007 165-1 

Recent Pacific Northwest Laboratory beagle and rodent 

studies. Methods and 

DE90017140/GAR 104,359 PC A01/MF A01 
CONF-9007 165-2 

cee methods for ames = combining data on 

-level exposures to ionizing radia' 

DE90017193/GAR 104.96. 361 PC AO1/MF A01 

CONF-9007 168-1 


Dynamical symmetry breaking of the electroweak interac- 
ition group. 
105,320 PC A03/MF A01 


DE90017263/GAR 
CONF-9008 106-1 

Equal ei alues in ery sy ne diffusion: The extrac- 

tion rt coefficients from experimental data in ter- 

lems. 

DE%0012074/GAR 104,197 PC A03/MF A01 
CONF-9008 125-2 

Natural aon of exploding cylinders. 

DE90016108/GAR "fod 968 PC A03/MF A01 
CONF-9008 125-4 

Thermochemistry of shock-induced exothermic reactions in 

DE90016104/GAR ; 104,975 PC A02/MF A01 
CONF-9008 125-5 


High-strain-rate compression and fracture of B4C-aluminum 
cermets. 


DE90016568/GAR 104,113 PC A03/MF A01 
CONF-9008125-6 

Shock experiments in metals and ceramics. 

DE90016613/GAR 104,204 PC A03/MF A01 
CONF-9008125-7 


Influence of shock pre-strain and peak pressure on spall 


behavior of 4340 steel 
DE90016612/GAR 104,180 PC A02/MF A01 
CONF-9008 125-8 


peaentned anisotropy and high-strain rate deformation 


e90016811/GAR 104,203 PC A03/MF A01 
CONF-9008 132-1 

Development of compliance specifications for Rocky Flats 

Plant criticality alarm det E 

DE90015673/GAR 104,783 PC A04/MF A01 
CONF-9008 134-1 

Traceability: calf (revisited). 

DE90015716/GA 104,005 PC A03/MF A01 
CONF-9008 134-2 

Intrinsic (.) reference s. 

DE90015714/GAR 104,004 PC A03/MF A01 
CONF-9008136-1 

Irradiation research capabilities at HFIR and ANS. 

DE90016053/GAR 104,775 PC A03/MF A01 
CONF-9008 137-1 

She S. diagnostics reactors: Detection 


on photochemical 
é ae intermediates in IR laser vapour deposition of 


DE90514491/GAR ~ 103,166 PC A01/MF A01 

CONF-9008138-1 

oe mode fluidized carbon bed biodenitrification 
lem. 

DE90016193/GAR 103,882 PC A04/MF A01 

CONF-9008 139-1 


Sandia National Laboratories’ work in solar detoxification of 
hazardous wastes. 


DE90016106/GAR 103,904 PC A03/MF A01 
CONF-9008 141-1 

oo studies of interactions at transition-metal/Al inter- 

laces. 

DE90016313/GAR 103,199 PC A01/MF A01 
CONF-9008 141-2 

XAFS analysis in the anharmonic limit: Application to Hi- 

T(sub c) superconductors and ferrosilicates. 

DE90016720/GAR 105,124 PC A02 
ak pal 


iomedical applications on laser pore pg 
Desoo1es477 GAR Aal/MF Ao: MF A01 
CONF-9008 143-1 


Nonlinear optical absorption in intrinsic Stark effect super- 


ittices. 
DE90016466/GAR 103,520 PC A03/MF A01 
CONF-9008 148-1 
Cross System Extensions (CSE) experience. 
DE90016686/GAR 105,302 PC A02/MF A01 
CONF-9009 102-1 


3D, electromagnetic, particle-in-cell code, QUICKSILVER. 


OR-8 VOL. 91, No. 2 


DE90016221/GAR 105,254 PC A02 
CONF-9009123-1 
Sa Transmission Line ("SMILE’) a 
vengion tor the AD RADLAG Il linear itor. 
Des00 18896/GAR 105,308 PC A02/MF A01 
CONF-9009 153-2 


Update on the quality assurance for the waste vitrification 


90017246/GAR 104,834 PC A03/MF A01 
CONF-9009 166-1 

ae beam breakup of the ground-based-free-elec- 

DE90016485/GAR 105,051 PC A03/MF A01 
CONF-9009 166-2 


INEX oa ee of the Boeing ring optical resonator free- 
electron laser. 


DE90016488/GAR 105,052 PC A03/MF A01 
CONF-9009192-12 
Refractive INdex Gradient (RING) tic for transient 
or e) of vapor or 
DE90015840/GAR 105,082 PC A02/MF A01 
CONF-9009 192-13 


i HELIA linear suction on adr i postive polar. — 
on in 

DE90017042/GAR IF AO1 
CONF-9009200-4 

Formulas for the Twiss beam parameters for a matched 


at the entrance to a linac. 
DE90016431/GAR 105,268 PC A01/MF A01 
CONF-9009200-5 
et optics of multipole ~—. 
'90016438/GAR (05,271 PC A01/MF A01 
CONF-9009200-6 
Generation of : rectangular a for irradiation 
accelerator production o im target. 
DE90016504/GAR 105,280 PC A01/MF A01 
CONF-9009200-7 


Small-bore high-field superconducting quadru inet. 
DE90016508/GAR 105 281 Pe aot ME A01 
CONF-9009200-8 





Moment methods for simulation and design. 

DE90016509/GAR 105,282 PC A01 
CONF-9009200-10 

Numerical models of dy ics in ion induction linacs. 

DE90017043/GAR 105,312 PC A01/MF A01 
CONF-9009201-1 


Electronic and — power applications. 
DE90015567/GAR 103,499 PC A03/MF A01 
CONF-9009201-3 


All , Optically clear, radioluminescent lights 
DE! 15695/GAR 104,774 PC A02/MF A01 





CONF-9009201-4 
tritium ers and their applications. 
16282/GAI 103,629 PC A02/MF A01 
CONF-9009221-2 
Disulfur decafluoride (S2F10): A review of the Matogient 
and our experimental studies of this break 
B90016029/GAR 104,402 PC A03/MF A01 
CONF-9009221-3 
Techniq it of electron attachment to 
short-lived excited 
DE90016873/GAR 103,207 PC A02/MF A01 
CONF-9009223-2 
Thermal analysis of bismaleimide matrix resins. Final report. 
DE90016283/GAR 104,222 PC A02/MF A01 
CONF-9009226-2 
Accident sequence frequency analysis: Perspectives and 
limitations. 
DE90016869/GAR 104,793 PC A02/MF A01 
CONF-9009229-1 


o—- fiber interferometric sensors for chemical detection. 
90015394/GAR 103,163 POA A03/MF A01 
a sess yal 


Enhanced tubes for electric utility steam condensers. 

DE90015412/GAR_ 103,549 PC A03/MF A01 
CONF-9009232-2 

Performance and operational characteristics of a Fiber Dis- 

tributed Data Interface (FDDI) os 

DE90016103/GAR 103,374 PC A03/MF A01 
CONF-9009233-1 

Multiple restoration projects management: Operable unit 

case 4 

DE90016227/GAR 103,883 PC A03/MF A01 
CONF-9009235-1 

I x-ray mi using a laser plasma source and 

re [, miemacope ing pl 

DE90016432/GAI 104,007 PC A03/MF A01 
CONF-9009240-1 

Global weposmhers chemistry modeling. 

DE90015908/GAR 103,892 PC A02/MF A01 
CONF-9010171-2 

Software 


safety oe problem. Application of hardware 
sai : 
DE90016222/GAR 103,396 PC A02/MF A01 


CONF-9010172-1 
ap of the force envelope for an acceleration/ 


force extremal controlled vibration test. 
DE90015712/GAR 105,213 PC A02/MF A01 
CONF-9010172-2 


fe phenomenology in jointed rocks: New insights. 
DE90015903/GAR 104,779 PC A03/MF A01 
CONF-9010174-1 


Bright future for electric-utility DSM rams. 
15798/GAR 103,551 PC A02/MF A01 
CONF-9010186-1 
pores ber of contaminant movement at different experimen- 


tal scales. 
DE90016486/GAR 103,969 PC A03/MF A01 
CONF-9010186-2 
poey oe storage tank compliance activities at the Han- 


DE90017235/GAR 104,831 PC A03/MF A01 
CONTRIB-750 

Chironomidae of the Southwestern United States: A Check- 

oo of Species and Notes on Biology, Distribution, and Habi- 

PB91-108258/GAR 104,425 PC A04/MF A04 
CPIA-PUBL-528 


Advanced Propulsion Concepts. 
N90-26872/3/GAR 103,278 PC A06/MF A01 
CPIA-PUBL-529-V-1 


26TH Jannaf Combustion Meeti 

N90-27927/4/GAR 
CRIE-U-89040 

System compliance ni yoru sareki no doteki kyodo sokutei 

- - hyoka oho. (Mi Method to evaluate system compli- 


in dynamic rot tests of gravelly soils). 
e005 170647 0AR 193,254 PC A03/MF A01 


CRIE-W-89011 
Kotai denkaishitsugata nenryo denchi no kiso kenkyu. 1 
(shiken sochi no shisaku to denchi cell no kiso kento). 
rae of solid oxide fuel cells). 
1E90517069/GAR 103,724 PC A03/MF A01 
CRIE-W-89021 
1% tansan(prime)engata nenryo denchi no taikyu shiken. 


itsu ikw-kyu stack (nenryo riyoritsu 60(percent)) no 
pw . . shiken). (Endurance test of ikw class molten car- 


bonate fuel cell). 

DE90517068/GAR 103,723 PC A04/MF A01 
CRIE-W-89026 

Sekitan gas ka nenryo no nensho hanno kaiseki. 2. Fuel 

NOx seisei kiko no kento. (Reaction analysis of combustion 

for coal derived gaseous fuel. 2. Study on fuel-NOx forma- 

tion, 


). 
DE90517067/GAR 103,614 PC A03/MF A01 
CRIE-Y-89005 
Denryoku hinshitsu to kakaku ni taisuru juyoka no sentaku. 
ta computer(center dot)user ni okeru back-u — 
kiki sentaku no suryo bunseki. (Customer(prime)s 
between quality and price of electric service. Behavioral 
analysis for large-scale computer users to choose back-up 


power system). 
E90517065/GAR 103,553 PC A03/MF A01 
CRIE-Y-89006 


a zumen nyuryoku no tame no zumen ninshiki gijutsu 
genjo chosa. (Survey of the current oy — 
techn niques for computerizing 
facilities(prime. naps). 
DE90517066/G. 
CRIF-MC-88 
CAD/CAM Ri 
Moldmakers 
N90-26542/2/GAR 


CSDL-T-1062 


Hs yess Optimization for an Asymmetric Launch Vehicle. 
N 04075/GAR 105,610 PC A06/MF ‘A01 


CT-171-12B 
Sentinel Event Notification System for Occupational Risks 
(Sensor): Recommendations for Control of Silica Exposure 
at rj? ‘cane, eek Sand Plant, Millville, New Jersey, 


, Volume 1. 
(03,272 PC A23/MF A03 


103,566 PC A03/MF A01 








the Competitive Edge of European 
104,036 PC A03/MF A01 





7 

PB91-107979/GAR 104,330 PC A04/MF A04 
CTH-R-89-8 

Some aspects of wind diesel it with ref to 

Chalmers experimental wind diesel system 

DE90518772/GAR 103,727 PC A03/MF A01 
CTH-R-89-11 

Variable ac-generators in wind energy convertors. 

DE90518777/GAR 103,732 A02/MF A01 
CTH-R-89-12 

Electrical system with frequency convertors for variable 

operation of windturbines. 

DE90518776/GAR 103,731 PC A02/MF A01 
CTH-R-89-14 

Induction machines with two three-phase windings in con- 

vertor ications. 

DE90518775/GAR 103,730 PC A02/MF A01 
CTH-R-89-16 


Use of rare-earth-metals and Gee generators in 
order to increase the from the windmill. 
DE90518773/GAR 103,728 PC A02/MF A01 
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CTH-R-89-18 
Cation of ep earns ent CeN Cn Ay- 
DE90518778/GAR 103,733 PC A02/MF A01 
CTH-R-89-19 


Seay sarees ot 0 Seba, wane ene mamas 
windmill used in a wind-diesel 
DE90518774/GAR 103, 03,729 PC A03/MF A01 


CTR-3-18-81-309-1F 
of an Automated Traffic Counting System with Turn- 


Paar 108597/GAR 105,762 PC A06/MF A06 
CWI-CS-R8936 


Survey of Concurrent Readers and Writers. 

N90-25581/1/GAR 103,378 PC A03/MF A01 
DE89009511/GAR 

ee Pa available —_ water resources in New 

Mexico oe of microalgae. 

DE89009511/GAR 104,498 PC A05/MF A01 
DE90000236/GAR 

Accurate measurement of heat flux using thin film heat flux 

sensors with _—- to i me 

DE90000236/GA\ 104,519 PC A04/MF A01 
eanesaeen 

Determination of ideal-gas enthalpies of formation for key 

: The 1988 project results. 

DE90000247/GAR 103,191 PC A04/MF A01 
DE90000248/GAR 

Perfluorocarbon tr: and dispersion experiment 

in the North Sea Ekofisk oil 

DE90000248/GAR ‘103,617 PC A04/MF A01 
DE90000249/GAR 


Study on Newton related nonlinear methods in well test 
» production schedule optimization and reservoir 


simulation 
DE90000249/GAR 104,520 PC A06/MF A01 
DE90000250/GAR 


SUPRI vr oil research en ea isn thirteenth annual report, 

DE90000350/GAR 104,521 PC AO7/MF A01 
DE90000251/GAR 

Theoretical development of flow into a well through perfora- 

tions. 


DE90000251/GAR 104,522 PC AO7/MF A01 
DE90000253/GAR 
Enhanced oil recovery through in-situ ited —— 
mented by chemical injection. Final report, 1988-198: 
'90000253/GAR 104,523 PC A07/MF A01 
DE90000254/GAR 
Improvement of CO2 flood performance. Fifth annual report 
for the October 1, 1988-Sept K 5 
DE90000254/GAR 104,524 PC A17/MF A03 
DE90000255/GAR 


Po gp men potential of unrecovered mobile oil through in- 
; poe Rng a Integrated geologic and engineering 


studies: Ov 

DE90000255/GAR 103,618 PC A06/MF A01 
DE90000256/GAR 

Assessment of the reserve t envy potential of the San 

oma on carbonate ( h Central Basin Platform) 

jay in Texas. 

Besoocd2se/GAR 104,525 PC A08/MF A01 

DE90000257/GAR 


Assessment of the reserve growth potential of the Clear 

Fork Platform carbonate play in Texas. 

DE90000257/GAR 103,619 PC A0S/MF A01 
DE90000259/GAR 


Effect of metallic additives on in situ combustion of Hun- 





— in Beach crude experiments. 
DE90000259/GAR 104,526 PC A05/MF A01 
DE90000334/GAR 
oe criteria and test methods for electrochromic win- 
DE90000334/GAR 103,122 PC A04/MF A01 
DE90000341/GAR 
SERI preprints for the 21st IEEE photovoltaic specialists 
conference. 
DE90000341/GAR 103,781 PC A08/MF A01 
DE90000347/GAR 
Planning fri rk for ferring building energy technol- 
90000347/GAR 103,569 PC A09/MF A01 
DE90000362/GAR 
High efficiency CulnSe2 and CulnGaSe2 cells and materials 
Sanam Final subcontract report, 1 November 1987-31 
bescoc0se2/GAR 103,782 PC A04/MF A01 
DE90000363/GAR 


Two terminal CulnSe2 based cascade _— we subcon- 
tract report, 16 January 1987-15 January 198: 
DE90000363/GAR 103,783 PC ‘A03/MF A01 


DE90000365/GAR 
Materials analysis and device optimization of CulnSe2 solar 
— Final subcontract report, 16 January 1987-15 January 
DE90000365/GAR 103,784 PC A04/MF A01 
DE90000454/GAR 
Fundamental mechanisms of coal gasification. Final report. 


DE90000454/GAR 
DE90008837/GAR 
MHD retrofit of a coal-fired generating plant. Technical dis- 


103,593 PC A0S/MF A01 


DE90008837/GAR 103,545 PC A15/MF A02 
DE90008971/GAR 

Penetration in GTA 

DE90008971/GAR 104,048 PC A03/MF A01 
DE90009655/GAR 


porn ae of reaction of heteroatoms during coal gasifi- 

Beso00gessy 103,594 PC A10/MF A02 
DE90009658/GAR 

Reservoir analysis of blanket sands using a numerical multi- 

DE90009658/GAR 104,527 PC A06/MF A01 
DE90009670/GAR 


Simulation study of the carbon dioxide enhanced oil recov- 
ery pilot test in the Griffithsville Field, Lincoin County, West 


'70/GAR 104,528 PC A03/MF A01 
DE90009673/GAR 
development of a multi-solid fluidized bed re- 
concept. Final r 
DE90009673/GAR 103,595 PC A04/MF A01 
DE90010371/GAR 
Annual environmental ie for RMI Bro oy cao Extrusion 
Ashtabula, Ohio, January 1, 1988-December 31, 
DE90010371/GAR 103,876 PC A04/MF A01 
DE90010808/GAR 
DE90010808/GAR ed pig 2/MF AO1 
DE90010837/GAR 
Fuel aspects of Doe Basis Event analyses for 
the Fast Flux Test 
DE90010837/GAR 104,891 PC A03/MF A01 
DE90010984/GAR 
Fissile material holdup eT in the PP process. 
DE90010984/GAR 04803 be A01/MF A01 
DE90011305/GAR 


Acoustic and elastic diffraction tomography and its applica- 
tion to fracture detection. 


DE90011305/GAR 104,529 PC A09/MF A01 
DE90011308/GAR 

is ct ym wood energy conversion: A guide to 

wood burning, fuel storage and handlii 

DE9001 1306/GAR 103, PC A05/MF A01 
DE90011933/GAR 


Seat ive solid waste handling at the Plutonium Finishing 


DE90011933/GAR 104,804 PC A02/MF A01 
DE90011947/GAR 

Constant stress of XD(trademark) TiAl containing ni 

DE90011947/GAR 104,196 PC A02/M! 
pyrene cmc 

alues in pose a cr gr cy diffusion: The extrac- 

a on of usin coeticents from experimental data in ter- 

DE90012074/GAR 104,197 PC A03/MF A01 
DE90012401/GAR 


Atomistic studies o Peg and com- 


boundaries in 
vee A 7 i’ 1989-June 1990. 
Beso! 2401/GAR ” 103,192 pC ‘A03/MF A01 
DE90012595/GAR 


Use of motor current signature analysis at the EPRI M&D 
DE90012595/GAR 103,546 PC A03/MF A01 


DE90012682/GAR 
Investigation of Fe poy formation during y 
per ge a nical progress quarterly report, Meh 
jay 31, 1 
DE0012682/GAR 103,809 PC A02/MF A01 
" cieaaeineen 
Retrievable S (MRS) Facility con- 
coptal design ep Volume 4, 7, Calculations. 
9001334 IGA 104,805 PC A17 
DE90013573/GAR 


Determination of alpha (sub s) from a differential jet multi- 
distribution at SLC and PEP. 
E90013573/GAR 105,225 PC A01/MF A01 
DE90013695/GAR 
Waste retrieval plan. 
DE90013695/GAR 
DE90014080/GAR 


Miniature inexpensive, oxygen element. Quart 
report, Apel 30, 1960-hay 51, 1990. Samed _ 


14080/GAR 104,003 PC A02/MF A01 
DE90014105/GAR 
DE90014105/GAR 105,226 A0o1 
DE90014270/GAR 
Low-rank coal research. Quarterly report, October 1988-De- 


cember 1988. 

DE90014270/GAR 103,596 PC A22/MF A03 
DE90014761/GAR 

Naval Underwater Systems Center torpedo data acquisition 

system design update. 


104,806 PC A08/MF A01 


DE90014849/GAR 


DE90014761/GAR 
DE90014764/GAR 
High-resolution inductively coupled 


analysis of PUREX head-end solutions. 
0E90014764/GAR 104,892 PC A03/MF A01 
DE90014766/GAR 


Energy Division annual progress report for period ending 
DepooTsTesrGAR 103,749 PC A10/MF A02 


104,996 PC A0S/MF A01 


DE90014768/GAR 
KWOC index of nuclear energy standards. 
DE90014768/GAR 103,780 PC A04/MF A01 
DE90014771/GAR 
inventions : Commercial progress of 
partopants tough 198.5 
14771/' 103,699 PC A04/MF A01 
par sore one 


tate distributions and related data in the FNS 
Geman ADERean Cunpaiean atittaaetaiioae. 


DE90014778/GAR 104,750 PC A03/MF A01 
DE90014820/GAR 
Proceedings of the conference on computer codes and the 
linear accelerator . 
DE90014820/GAR 105,227 PC A22/MF A03 
DE90014830/GAR 
interaction study of 
elimination vs. NN bond 
103,193 PC A03/MF A01 


Ab initio multireference 
CH2NNO2 (center dot) 
14830/GAR 
DE90014833/GAR 
US pp merge of Energy technical safety appraisal refer- 
e000 4833/GAR 104,297 PC A10/MF A02 
DE90014834/GAR 
Us pen ner ar of Energy technical safety appraisal refer- 


E0001 4834/GAR 104,298 PC A03/MF A01 
DE90014835/GAR 

FEDIX: An on-line information service for universities and 

other research -y organizations: User's guide. Version 3.0, Re- 

DE90014835/GAR 102,253 PC A04/MF A01 
DE90014836/GAR 


Practical — 
superconductor development for Fad 


De9001 4836/GAR por 


103,607 | PC A03/MF A01 








DE90014837/GAR 
E and technology 4 June 1990. 
DE90014837/GAR widaat0 PC A04/MF A01 
DE90014838/GAR 
Thirteenth report to Congress: Compreh progr 
plan for federal education, extension, and 
tion activities: Section 508(c), National 


E Extension Service . 
7007(c), at og lee Energy Security Act, Pub. Lo 


96-294, 42 U.S.C. 73 
DE90014838/GAR 103,750 PC A04/MF A01 


evaluation techniques for de- 


104,065 PC AQ5/MF A01 


Manganese-oxide minerals in fractures of the Crater Flat 
Tuff in drill core USW G-4, Yucea Mountain, Nevada. 
104,474 PC A04/MF A01 


DE90014840/GAR 
DE90014841/GAR 
He any to search for neutrino oscillations with high sensi- 
tivity in the appearance channels nu (sub mu) yields nu 
eee ea ada te nak 
PC A08/MF A01 
DE90014842/GAR 
status and needs for temperature calculations 
within spent fuel containers. 
DE90014842/GAR 104,807 PC A03/MF A01 
DE90014844/GAR 
Hemreee be the eighth symposium on energy engineer- 
sciences: Micro/macro studies of multiphase media. 
90014844/GAR 105,008 PC A12/MF A02 
DE90014845/GAR 
Te choice - a least-cost expansion analysis 
: Effects of gas price, planning period, and 
DE90014845/GAR 103,547 PC A09/MF A01 
DE90014846/GAR 
Materiais Treatment Program annual report 
for FY 1989. 
DE90014846/GAR 104,808 PC A04/MF A01 
DE90014848/GAR 


oo climate change. Strategies for energy research 
DE90014848/GAR 103,811 PC A07/MF A01 
pr ese 


Annual report to the President and the Congress on the 
State Energy Conservation Program for calendar year 1988. 


January 15, 1991 OR-9 
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DE90014849/GAR 
DE90014850/GAR 
User’s manual for the Trajectory Simulation and Analysis 
(TSAP). Revised 


DE90014850/GAR 105,607 PC A08/MF A01 


103,751 PC A03/MF A01 


DE90014851/GAR 
DE90014851/GAR 104,110 PC AD. Aoa/MA A01 
DE90014852/GAR 


o——, ene ae Oe linear focus 


DE90014852/GAR 103,785 PC A03/MF A01 
1g ny og 
mechanical codes first benchmark exercise: 
Thermal analyeis, ¥ ucca Mountain 
DE90614963/GAR 104,809 A06/MF A01 
DE90014854/GAR 
Mechanical property mapping of the ductile cast iron 
MOSAIK KfK cask. 
DE90014854/GAR 104,790 PC A03/MF A01 
DE90014855/GAR 
Internal document Tech Contro! TRAINER. 
DE9001 /GAR 103,439 PC A06/MF A01 
DE90014856/GAR 
POC/ET Tech Control Trainer wey AS ay 
DE90014856/GAR PC A03/MF A01 
DE90014857/GAR 
ECMC Tech Control Trainer user’s guide. 
DE90014857/GAR 103,441 PC A03/MF A01 
DE90014859/GAR 
PREGO: A simulation code for one-dimensional viscoelastic 
acoustics. 
DE90014859/GAR 105,002 PC A03/MF A01 
DE90014860/GAR 
Statistical tion of a mode-stirred chamber. 
DE90014860/GAR 105,229 PC A04/MF A01 
DE90014861/GAR 
N Reactor risk assessment supporting calcula- 
tions. Volume 3, -U. 
DE90014861/GAR 104,912 PC A99/MF A04 
DE90014864/GAR 
of ot the. Pantnush end Tunnel Bed Tunnel Bed (NTS) tutte Tuffs over ag 
- a. 
DE90014864/GAR 104,475 PC A04/MF A01 
DE90014866/GAR 
ean Monitor System. 
DEsb01 4866/04 104,299 PC A03/MF A01 
DE90014867/GAR 
HERMES Ili Control and Monitor System, technical refer- 
ence. 
DE90014867/GAR 105,230 PC A05/MF A01 
DE90014869/GAR 
Properties of hadronic decays of the Z boson. 
DE90014869/GAR 105,231 PC A07/MF A01 
DE90014870/GAR 
Sere ee Rae oote ond ere > 2 cena are. 
DE90014870/GAR 105,232 PC A06/MF A01 
DE90014871/GAR 
Automated CADAM data transfer. User's manual. 
DE90014871/GAR 104,032 PC A03/MF A01 
DE90014872/GAR 
sup 222Rn, (sup 222)Rn progeny and (sup 220)Rn progeny 
qo ubudaphets Users of ek mucins Od Maeno Use Oe. 
servatory. 
DE90014872/GAR 102,861 PC A03/MF A01 
DE90014873/GAR 
Annual report of the Air ¥ 
DE90014873/GAR oar? Pe N08 / MF A01 
DE90014874/GAR 


1989 intercomparison of radon progeny measurement 
methods and =" in North America. 
DE90014874/GA 103,878 PC A03/MF A01 
DE90014875/GAR 
1988 and June 1989 radon intercomparisons at 


DE90014875/GAR 109,879 PC A03/MF A01 
DE90014876/GAR 

Field study of gravel admix, _— soil bap Ban inter- 

DE90014876/GAR 1048 10 AOS/ME A A01 
DE90014878/GAR 


Electronics for Experiment E687’s trigger on hadron mo- 
DE90014878/GAR 105,233 PC A03/MF A01 

DE90014879/GAR 
Ternary superconductor ‘NbTiTa’ for high field superfluid 
DES0014879/GAR 105,234 PC A01/MF A01 

DE90014880/GAR 
Some estimation concerning crossing transition of the main 
90014880/GAR 105,295 PC A02/MF A01 

DE90014881/GAR 

SSC dipole magnet measurement and i 

alignment using 


OR-10 VOL. 91, No. 2 


DE90014881/GAR 
DE90014882/GAR 


Environmental monitoring for EG and G Idaho facilities at 
ee ee Laboratory. Annual report, 


105,236 PC A03/MF A01 





DE90014882/GAR 103,899 PC A06/MF A01 
DE90014883/GAR 

Annual environmental monitoring report of the Lawrence 

Berkeley Laboratory. 

DE90014883/GAR 103,967 PC A03/MF A01 
DE90014884/GAR 

CART manual. 

DE90014884/GAR 105,079 PC AO5/MF A01 
DE90014885/GAR 

Grants to onculeke quart c yale tor roalotic 

grams integrals for 

DE90014885/ 105,237 PC A05/MF A01 
DE90014886/GAR 

Feasibility rong and devel Pr of foam i d un- 

pom tow — — storage facilities. ‘Teport, Janu- 

:90014886/GAR 104,530 PC A14/MF A02 

DE90014887/GAR 

DENTS ea tes re he Roar aos 
DE90014888/GAR 

in ‘tabases. 

Beso 1aa8s/GAR ee PC A03/MF A01 

DE90014889/GAR 


Indoor ig Exploring policy options for controlling human 
DE90014889/GAR . 103,880 PC A03/MF A01 


go on epee 
Be soeeian Goon ere for a National 
Fgh intent Nuclear Beam Fi 
3001 4880/GAR 105,238 PC A03/MF A01 
DE90014891/GAR 
Efficient methods for tmgemis relations. 
DE90014891/G; PC A03/MF A01 
DE90014892/GAR 
COSY INFINITY reference manual. 
DE90014892/GAR 105,239 PC A03/MF A01 
DE90014894/GAR 
Microstructure of (alpha)-Al base matrix/SiC particulate 
composites. 
DE90014894/GAR 104,132 PC A03/MF A01 
pe re 
Heavy lon Research (HIFAR) half-year 


usion Accelerator 
oe Gotaber i. 1, 1989-March 31, 1990 
90014895/GAR 105,240 PC A03/MF A01 
DE90014915/GAR 
ania eae re 1986-1990 
90014915/GAR 102,550 PC AOS/MF A ‘A01 
ae, 


Stine Sennen li 


Kk for ii 
In-rates for cogeneration and sal power production. A 





DE90074900/ GAR 103,752 PC A05S/MF A01 
DE90014980/GAR 

Plutonium-o: phase diagram. 

DE90014980/GAR 103,184 PC A03/MF A01 
DE90014991/GAR 

Electric Power Monthly, 990. 

DE90014991/GAR 103,548 PC A08/MF A01 
DE90015022/GAR 

Resource Ben Abe my de turba ea en Loy, Moone cat 

en el noroeste de Panama. Vohuhen 2 Geamiacion oat re. 

DE90015022/GAR 103,621 PC A09/MF A01 
DE90015059/GAR 

Automated ee precipitati Pr " 

DE90015059/GAI omnes 194 PC A0Z/MF Ot 
DE90015073/GAR 

Energy i tions of alternative solid waste management 


DE90015073/GAR 103,900 PC A05/MF A01 
DE90015106/GAR 
FRAM: A new, versatile gamma-ray spectrometry code for 
the ition of plutonium. 
DE90015106/GAR 104,773. PC A02/MF A01 
DE90015120/GAR 
Measurement and finite element analysis of the dynamic 
DE90015120/GAR 104,098 PC A03/MF A01 
DE90015124/GAR 
Counter-current flow limitation in = We Ooo OC AAGIr Ae 
DE90015124/GAR /MF A01 
DE90015142/GAR 
Solid as coal catalysts. Quarterly 
reer, 15, 1990-June 15, 1990. 
90015142/GAR 103,597 PC A02/MF A01 
DE90015143/GAR 


Steam of carbon: Catalyst properties. Reporting 
period, 15, 1990-June 14, 1990. 





DE90015143/GAR 103,598 PC A03/MF A01 
DE90015199/GAR 

Dimensional stability of superinvar. 

DE90015199/GAR 104,178 PC A02 
DE90015209/GAR 

Functional modeling of the transient radiation response for 

GaAs thyristors. 

DE90015209/GAR 103,517 PC AQ2/MF A01 
ne 

jet 

copy. Final pote Sota "e Pi 006-Ducermber 31, 

DE90015220/GAR 103,622 PC A03/MF A01 
DE90015283/GAR 


Long-term testing of in-situ cerium oxide coated anodes for 
aluminum electrowinning. Phase 2: Final report, December 
1, 1987-April 30, 1989. 


DE90015283/GAR 104,198 PC A07/MF A01 
DE90015301/GAR 

qochoceey. transfer process: Background for the National 

Beede1sg01/GAR 102,254 PC A03/MF A01 
DE90015307/GAR 


Microstructural and phase stability studies of nanometer 

period metal/carbon multilayer structures for x-ray optics. 

DE90015307/GAR 104,133 PC A06/MF A01 
DE90015317/GAR 

Cyclic voltammetry at a rotating disk, electroreduction of ni- 

trate in acidic nickel solutions, and frequency-response 


analysis of porous electrodes. 
DE90015317/GAR 103,195 PC A11/MF A02 
ee 
—_ the first Rongpery 4 symposium on soft x-ray 
pon on wiogray. Video baer coe? 
'90015353/ 103,518 PC A19/MF A03 
DE90015372/GAR 


Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, March 16, 1989-June 15, 


DEB0o1 5372/GAR 103,255 PC A03/MF A01 
DE90015373/GAR 

DES0OTSS73/GAR agar BO AiG/MF AZ 
DE90015375/GAR 

— finishing plant remediation project: Exhaust mani- 

DE90015375/GAR 104,812 PC A01/MF A01 
DE90015376/GAR 

Facility-specific waste minimization plans at Westinghouse 

Hanford Company. 

DE90015376/GAR 103,901 PC A02/MF A01 
DE90015394/GAR 


tical fiber interferometric sensors for chemical detec’ 
DE90015394/GAR 103,163 PC A03/MF A {A0t 


DE90015403/GAR 


ae ore a apc and support of MHD test facilities. 
ress report, July, a September 1989. 
DE90015403 GAR 103,715 PC A04/MF A01 





DE90015405/GAR 
eee of Defense me’ guidelines for High 
Power HPM ptibility assessments. Draft. 
DE90015405/GAR 104,431 PC AOS/MF A01 
DE90015410/GAR 


Evaluation of military field-water quality. Volume 8: Perform- 
ance of eM Water-Purification Unit and pretreatment 
componen the 600-GPH Reverse Osmosis Water- Puri- 
fication Unit and consideration of Reverse 

bypass, potable-water disinfection and water-quality analy- 


sis techniques. 
DE90015410/GAR 103,236 PC A06/MF A01 


DE90015412/GAR 


Enhanced tubes for electric utility steam condensers. 
DE90015412/GAR 103,549 PC ‘A03/MF A01 


DE90015421/GAR 


Beryllium fabrication/cost assessment for ITER. 
DE90015421/GAR 104,751 PC A03/MF A01 
DE90015426/GAR 


Cascade A erry drilling/corehole N-1. Final report. 
DE90015426/GAI 103,775 PC A04 


DE90015512/GAR 
Central Fears flere site characterization report, Marine 


elopment Command, Quantico, Virginia. 

DE90015512/GAR 104,432 PC A06/MF A01 
DE90015513/GAR 

symposium on bore- 





Proceedings of the third i ional 
hate guaphqeine for 


and 
pope mm Volume 1, Pepors A-W, Pages 1-396. 





DE90015513/GAR 104,476 PC AI7 
DE90015514/GAR 

Continental magmatism abstracts. Bulletin 131. 

DE90015514/GAR 104,477 PC A15 
DE90015520/GAR 


Hospital cap oP nee loop assessment Miami District Cool- 
ing project. report. 
DE90015520/GAR 103,700 PC A11/MF A02 
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DE90015522/GAR > 

Petroleum marketing monthly, May 1990. 

DE9001 S522/GAR® 103,623 PC A09/MF A01 
DE90015551/GAR 

Microdosimetric ements of heavy ion tr: 

DE90015551/GAR 104,350 PC A03/MF A01 
DE90015567/GAR 

Electronic and tonic power applications. 

DE90015567/GAR 103,499 PC A03/MF A01 
DE90015596/GAR 

Chinese-American Workforce. Career satisfaction of Chi- 

oo — in a scientific laboratory in the 

DEBOUISSOOIGAR 102,245 PC A06/MF A01 
DE90015605/GAR 


Status of High Flux a — (HFIR) post-restart 


BE9001S605/GAR el 4791 PC A03/MF A01 


DE90015612/GAR 

Application of Fabry-Perot velocimetry to hypervelocity 

DEOOOIS1S/GAR 

90015612/GAR 104,986 PC A03/MF A01 

DE90015617/GAR 

150 kV, 2.5 ns, 100 Hz Blumlein puiser. 

DE90015617/GAR 103,534 PC A02/MF A01 
DE90015619/GAR 

Comparison of electro-optic diagnostic systems. 

DE90015619/GAR 105,048 PC ‘A02/MF A01 
DE90015646/GAR 

Incipient ae of Al(111) studied using optical second 

harmonic generation. 

DE90015646/GAR 104,155 PC A06/MF A01 
DE90015652/GAR 

Finite difference modeling of laser diode ignited compo- 

nents. 

DE90015652/GAR 104,972 PC A03/MF A01 
DE90015658/GAR 

Control of helium accumulation. 

DE90015658/GAR 105,080 PC A03/MF A01 
DE90015660/GAR 

Overview of advanced fuel fusion. 

DE90015660/GAR 105,241 PC A03/MF A01 
DE90015669/GAR 

Micropore diffusion in coal chars under reactive conditions. 

Final technical report. 

DE90015669/GAR 103,599 PC A10/MF A02 
DE90015670/GAR 

Drum counter design and operation manual 

DE90015670/GAR 104,782 PC A03/MF A01 
DE90015673/GAR 


Development of compliance specifications for Rocky Flats 
Plant criticality alarm detectors. 
DE90015673/GAR 104,783 PC A04/MF A01 


DE90015680/GAR 
X-ray studies of the liquid/vapor interface: Water and poly- 


DE90015727/GAR 103,690 PC A03/MF A01 
DE90015733/GAR 

Study of structure of nuclei with neutrons and nuclear data 

a for MFE. aun report, December 1, 

DE9001 By33/GAR 105,243 PC A10/MF A02 
DE90015741/GAR 

Analysis of pyrotechnic devices by laser-illuminated high 

DE90015741/GAR 104,987 PC AQ2/MF A01 
DE90015742/GAR 

Development and ition of LEESA. 

DE90015742/GAR 104,973 PC A03/MF A01 
DE90015746/GAR 

Effective low-profile torch. 

DE90015746/GAR 104,974 PC A03/MF A01 
DE90015748/GAR 

Jade data rr ee system final report. 

DE90015748/GA 104,022 PC A03/MF A01 
DE90015766/GAR 

Kinetics and mechanisms of the release of trace inorganic 

contaminants to water from coal ash basins on the 

Savannah River . Final report. 

DE90015766/GAR 103,935 PC A04/MF A01 
DE90015767/GAR 

ivity and information ex . Foreign trip 

report, June 24, 1990-July 24, 1990. Meters pon 

DE90015767/GAR 105,113 PC A03/MF A01 
DE90015783/GAR 

Mobile leak-rate 

DE90015783/GAR 104,785 PC A02/MF A01 
DE90015789/GAR 

sions. 

DE90015789/GAR 105,244 PC A03/MF A01 
DE90015797/GAR 


Use of automated ball indentation testing to measure flow 
Properties and estimate fracture toughness in metallic ma- 








terials. 

DE90015797/GAR 104,014 PC A03/MF A01 
DE90015798/GAR 

Bright future for electric-utility 

DE90015798/GAR erry PC A02/MF A01 
DE90015816/GAR 

Ll Li Lab (LLL) gravity work for the 

Hawaiian Volcano g 

DE90015816/GAR 104,478 PC A01/MF A01 
DE90015819/GAR 


Simulations of infiltration of meteoric water and contami- 

nant plume movement in the vadose zone at single-shell 

tank 3447-106 at the Hanford Site. 

DE90015819/GAR 103,881 PC A06/MF A01 
DE90015820/GAR 


Summary Seep tarde. can teaatead Gecpnatnn Sahni 


DE90015996/GAR 

DE90015863/GAR 103,716 PC A0S/MF A01 
DE90015871/GAR 

Finite pressure effects on oscillation. 

DE90015871/GAR 105,083 PC A03/MF A01 
DE90015875/GAR 

90015875/GAR 104,231 PC A03/MF A01 
DE90015877/GAR 

DE9001 3877/GAR 103,050 PC A04/MF A01 
DE90015878/GAR 


} ae rem naaguadba manatee. — srteruantireene 


DE90015878/GAR 103,053 PC A02/MF A01 
DE90015896/GAR 

Review of Revision. 

DE90015896/: 104,913 PC A04/MF A01 
DE90015903/GAR 

in jointed rocks: New i 

DE90015903/GAR 104,779 PC A03/MF A01 
DE90015904/GAR 

aa design of a t handling cryogenic system 

DE90015904/ 104,752 PC A03/MF A01 
DE90015906/GAR 

ae sored controlled uniformity of multilayer mirrors. 

'90015906/GAR 105,246 PC A02/MF A01 

DE90015907/GAR 

New techniques in the deconvolution of a system function 

from measured data. 

DE90015907/GAR 104,006 PC A03/MF A01 
DE90015908/GAR 

Beso! 5908/GAR 03.812 PC A02/MF AO1 
DE90015909/GAR 

DE90015909/GAR nin mae 114 PC AQ1/MF A01 
DE90015910/GAR 


taeepen pecoetee of activated carbon fibers. 
DE90015910/GAR 104,107 PC A03 
DE90015912/GAR 


DE90015912/GAR 104,300 PC A03/MF A01 
DE90015935/GAR 

Physical and electronic structure of the electrolyte-solid 

interface through we ree Progress report, Jan- 

DEsod1se5/GAR 103,197 PC A03/MF A01 
DE90015972/GAR 


Dissolution and particle size characterization of radioactive 
contaminants in Hanford facilities: Criteria for methods of 





ground storage tanks, Idaho National E: ig Laborato- 


ty. 

DE90015820/GAR 103,624 PC A11/MF A02 
DE90015824/GAR 

Synthesis and properties of novel cluster phases. Progress 

15£90015824/GAR 103,178 PC A02/MF AOt 
DE90015825/GAR 


Lectures in plasma diagnostics. 

DE90015825/GAR oe 
DE90015840/GAR 

Refractive INdex Gradient (RING) 

disc! or expansions of vapor or 


” 105,081 PC A04/MF A01 


for transient 





mer and fatty acid monolayers on water. 

DE90015680/GAR 103, 196 PC A03/MF A01 
DE90015685/GAR 

PFN and transmission line simulation method for energy 

discharge systems. 

DE90015685/GAR 105,242 PC A02 
DE90015692/GAR 

Coupled stiffness-permeability analysis of a Sea ~ ary oe 

— fracture by the three-dimensional bou 

method. 

DE90018692/GAR 104,813 PC A09/MF A01 
DE90015695/GAR 

All ic, optically clear, radioluminescent lights. 

DE90015695/GAR 104,774 PC A02/MF A01 
DE90015697/GAR 

Implementing QML for radiation hardness assu 

DE90015697/GAR 104,433 PC A03/ MF A01 
DE90015705/GAR 

Comparison of the fork and Mich spent-fuel detect 

DE90015705/GAR 04,784 PC AO5/MF A01 


DE90015707/GAR 
Feasibili Lo of the San Lorenzo River hydroelectric 
project. in trip report, July 8-14, 1990. 
DE90015707 GAR 103,550 PC A02/MF A01 
DE90015712/GAR 
pire mee of the force Boe mag oN for an acceleration/ 


E9001 5712/GAR 105.213 PC A02/MF A01 
DE90015714/GAR 


Intrinsic (.) reference standards. 
DE90015714/GAR 


DE90015716/GAR 
Traceability: The . calf (revisited). 
DE90015716/GA 104,005 
DE90015726/GAR 
Beneficial effects of groundwater entry into liquid-dominat- 
ed | nope tttys — 
DE90015726/GAR 103,689 PC A02/MF A01 
DE90015727/GAR 


ae simulation and geochemical study of Cerro Prieto 
s. 





104,004 PC A03/MF A01 


PC A03/MF A01 


DE90015840/GAR 105,082 PC A02/MF A01 
DE90015847/GAR 

Low-level burial grounds dangerous waste permit applica- 

tion. Request for exemption from lined trench requirements 

for submarine reactor com; 

DE90015847/GAR 103,902 PC A10/MF A02 
DE90015848/GAR 

National Institute for Petroleum and Energy Research 


monthly ess report for July 1990. 

DE9001 /GAR 104,531 PC A03/MF A01 
DE90015849/GAR 

National Institute for Petroleum and Energy Research quar- 

= technical report, April 1-June 30, 1990. Volume 2, 


nergy production research. 
BE9001 5849/GAR 104,532 PC A0S/MF A01 


DE90015852/GAR 

Medium nuclear physics research. Progress report, 

October 1 9-June 30, 1990. 

DE80015852/GAR 105,245 PC A04/MF A01 
DE90015858/GAR 

Energy consumption end-use sector: A comparison of 

measures surveys. 

DE90015858/GAR 103,571 PC A03/MF A01 
DE90015861/GAR 

lonization in liquids. Progress report, November 1, 1987-Oc- 

tober 31, 1990. 

DE90015861/GAR 104,260 PC A03/MF A01 
DE90015863/GAR 

Economic analysis of the stoichiometry for an 


optimum 
early commercial MHD steam combined cycle power plant. 


DE90015972/GAR 
DE90015973/GAR 


104,351 PC A04/MF A01 


Diffusion coefficients and hydraulic conductivity in unsatu- 
rated Hanford soils and sediments. 
DE90015973/GAR 103,936 PC A02/MF A01 


DE90015974/GAR 
— activities in actinide chemistry and smail 
ittering research. Foreign trip report, July 28, 1 
August 1, 1600 103,185 PC A03/MF A01 
DE90015975/GAR 
Nonlinear optics and nonlinear dynamics. Foreign trip 
July 27, 1990-August 13, 1990. 


90015975/GAR 105,247 PC A02/MF A01 

DE90015981/GAR 

aaa eran and Oe ee 

DE90015981/GAR 103,625 PC A02/MF A01 
DE90015982/GAR 

Oil market-simulation model: User’s manual. 

DE90015982/GAR 103,626 PC A03/MF A01 
DE90015987/GAR 

Studies on coal devolatilization and char reactivity under 

PFBG x. 

DE90015987/GAR 103,600 PC A02/MF A01 
DE90015988/GAR 

DE9001 5088/GAR 103,572 PC A07/MF A01 
DE90015990/GAR 

Renormalization from ae functional penn strong cou- 

pling models for electronic of La(sub 

2 sub 4). 

Be80015990/GAR 105,115 PC AQ2/MF A01 
DE90015992/GAR 

Theoretical analysis of a runaway electron suppression 

device. 

DE90015992/GAR 104,753 PC A03/MF A01 
DE90015996/GAR 

DOE defense waste ounoveet Fert Lomo 

lution document, fiscal year 

DE90015996/GAR 103,908 PG A12/MF A02 
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Oe al 


oration and wi 
plan, fiscal sien 1992-1996. i me 
E900 16002/GAR 103,753 PC A04/MF A01 


a cia 
Staff report: EI af and demand for the con- 
Untied State Sites, 1 1989--1 


90016004/GAR 103,573 PC A09/MF AO1 

DE90016007/GAR 

Cost data collection for manufactured homes in RCDP 

lolume 1. 

DE90016007/GAR 103,754 PC A03/MF A01 
DE90016008/GAR 

Department of rox Ay annual procurement and financial as- 

sistance report, FY 

DE90016008/GAR 102,251 PC A03/MF A01 
DE90016010/GAR 

International petroleum statistics report, July 1990. 

DE90016010/GAR 103,627 PC ‘(A03/MF A01 
DE90016012/GAR 

Petroleum supply annual 1989. Volume 2. 

DE90016012/GAR 103,628 PC A25/MF A04 
DE90016013/GAR 


aa -term energy outlook. Quarterly projections, January 


DE90016013/GAR 103,574 PC A04/MF A01 
DE90016014/GAR 

International oil and gas exploration and nee ac- 

tivities. Quarterly report, fourth quarter 198 

DE90016014/GAR 104,533 fC A03/MF A01 
DE90016015/GAR 

Results a. sone NCI/NTP nongenotoxic carcinogens 

and noncarcinogens with the k(sub e) test. 

DE! 16015/GAR 104,401 PC A03/MF A01 
DE90016016/GAR 


Electron attachment and ion mobility in hydrocarbons and 


related systems. 
DE90016016/GAR 103,535 PC A01/MF A01 
DE90016020/GAR 


Accurate calculations of neutron kerma (Kinetic Energy Re- 
leased in MAterials) and damage from ENDF/B-VI evalua- 


tions for silicon, chromium, iron and nickel, and comparison 

with ENDF/B-V results. 

DE90016020/GAR 105,248 PC A03/MF A01 
DE90016021/GAR 

Issues of integrating high-tech concepts into nuclear power 

plant operation. 

DE90016021/GAR 104,848 PC A03/MF A01 
DE90016026/GAR 

SamTrack: A sample tracking system for environmental 

DE90016026/GAR 103,968 PC A02/MF A01 
DE90016029/GAR 


Disulfur decafluoride (S2F10): A review of the biological 
a = our experimental studies of this breakdown 


E90016029/GAR 104,402 PC A03/MF A01 


DE90016044/GAR 

Neural nets and eddy-current testing. 

DE90016044/GAR 104,849 PC A02 
DE90016045/GAR 

Beta optimization in the context of reactor relevant toka- 

S. 

DE90016045/GAR 105,084 PC A03/MF A01 
DE90016053/GAR 

Irradiation research capabilities at HFIR and AI 

DE90016053/GAR 104,775 PC *n03/MF A01 
DE90016099/GAR 

—— of offsite emergency planning zones (EPZs) for 

the Rocky Flats Plant. Overview. 

DE90016099/GAR 105,408 PC A03/MF A01 
DE90016102/GAR 

a and implementation of a Fiber Distributed Data 

Interface (FDDI) cable plant and network. 

DE90016102/GAR 103,373 PC A03/MF A01 
DE90016103/GAR 


Performance and operational characteristics of a Fiber Dis- 
tributed Data Interface (FDDI) ring. 


DE90016103/GAR 103,374 PC A03/MF A01 

DE90016104/GAR 
~~ pote cog lh, _ shock-induced exothermic reactions in 

DESOO16IO4/GAR 104,975 PC A02/MF A01 
DE90016106/GAR 

Sandia National Laboratories’ work in solar detoxification of 

hazardous wastes. 

DE90016106/GAR 103,904 PC A03/MF A01 
DE90016108/GAR 

Natural ae of explodi 

DE90016108/GAR "tt 109/068" PC A03/MF A01 
DE90016114/GAR 

Electric power monthly, May 1990. 

DE90016114/GAR 103,575 PC A08/MF A01 
DE90016115/GAR 


Eighteenth i 
wee, anes. Fomine rape ae te 





in ion- 
1987-August 2, 


OR-12 VOL. 91, No. 2 


DE90016115/GAR 
DESOOT61 ae 


105,249 PC A02/MF A01 





ies of ——- Foreign trip report, Sep- 
tember 11, 7087 heptomber 20, 1987. 
DE90016116/GAR 103,198 PC A03/MF A01 
DE90016117/GAR 


Study of magnetic field reconnection and plasma processes 
i m 


in progress report. 

DE90016117/GAR 102,807 PC A02/MF A01 
DE90016119/GAR 

Mathematical analysis of bursting electrical activity in pan- 

creatic beta cells. 


DE90016119/GAR 104,288 PC A09/MF A01 
DE90016120/GAR 
oe ae ee physics. Annual report 1 
90016120. 105,250 PC AO ‘A06/MF A02 
Paro ta 
Parity nonconservation and nuclear polarizabil 
DE90016121/GAR 105,251 PC AO: A02/MF A01 
DE90016122/GAR 


Experiments on linear high beta helical axis stellarators to 
fe te simulated toroidal effects and Alfven-wave heating. 


Progress report No. 4, July 16, 1088. ‘November 15, 1989. 
DE90016122/GAR 105,085 PC A03 
DE90016123/GAR 


‘Compact toroid research’. 

fe ad 1988-August 1989. 

DE90016123/GAR 
DE90016124/GAR 

Initiation, Sropotcn, initiation experiments with radon and 


awa ing tumors in rats. Progress report. 
900161 DA/GAR 103,813 PC A03/MF A01 
DE90016126/GAR 


Bioconversion technology at the Oregon Graduate Center. 


Annual report, 2nd year. 
DE90016126/GAR 104,265 PC A03/MF A01 
DE90016128/GAR 
a environments, interactive graphics and ——— 
tric methods for data analysis. Progress report 1 
and Fi Research plan 1990-91. 
DE90016128/GAR 
DE90016130/GAR 
Deformation effects on the development of grain boundary 
chromium depletion (sensitization) in type 316 austenitic 


stainless steels. 
104,179 PC A13/MF A02 


Technical progress report, 
104,754 PC A03/MF A01 


103,395 PC A03 


DE90016130/GAR 
Salaaamnane 
hes ee ng analysis system life cycle cost analysis. 
Desoote13 1/GAR 104,434 PC A04/MF A01 
DE90016132/GAR 
Complementary applications of diffraction by neutrons and 
x-ray synchrotron radiation. Foreign trip report, July 16, 


1990-August 3, 1990. 
DE90016132/GAR 104,199 PC A03/MF A01 
DE90016133/GAR 
Operation Touchstone: Onsite radiological safety report for 
— nuclear tests, October 1987 through September 
DE90016133/GAR 104,780 PC A06/MF A01 
DE90016191/GAR 


Adsorption of chromate/organic-acid waste mixtures in aq- 
uifer materials. Technical progress report, July 1, 1989-June 


30, 1990. 

DE90016191/GAR 103,937 PC A03/MF A01 
DE90016192/GAR 

(89)Zr chel: for antibody labelling. Annual report, July 





15, 1989-July 14, 1990. 


DE90016192/GAR 103,186 PC A03/MF A01 
DE90016193/GAR 

om mode fluidized carbon bed biodenitrification 

lem. 

DE90016193/GAR 103,882 PC A04/MF A01 
DE90016195/GAR 

Hanford Site New Production Reactor (NPR) economic and 

aphic baseline forecasts. 
DE90016195/GAR 104,850 PC A03/MF A01 


DE90016196/GAR 


Statistically designed study of the variables and parameters 
of carbon dioxide equations of state. 





DE90016196/GAR 104,534 PC A06/MF A01 
DE90016198/GAR 

Measurement and modeling d\ d coal 

or iooo Fourteenth va EA report, January March 

DE90016198/GAR 103,601 PC A08/MF A01 
DE90016199/GAR 

aie eet radiological protection support services annual 

r lor 1 

30016199/GAR 104,352 PC A05/MF A01 

DE90016201/GAR 


Reliability-centered maintenance information system con- 


E90016201 /GAR 104,435 PC A04/MF A01 
DE90016202/GAR 
Theoretical studies in nuclear reactions and nuclear struc- 


ture. report. 
DE90016202/GAR 105,252 PC A05/MF A01 


DE90016203/GAR 
Determination of the cell and mucous distribution in the air- 
ways of the lung for modeling injury due to inhaled radon 
and radon d: ig) report. 
DE90016203/GAR "104, 353 PC A03/MF A01 
DE90016207/GAR 


Composite heat damage. Part 1, Mechanical testing of 
IM6/3501-6 laminates; Part 2, I 
— of IM6/3501-6 laminates. 








90016207/GAR 104,134 PC A07/MF A01 
DE90016208/GAR 
Performance test plan for variable-speed ac superconduct- 
ng motor. 
90016208/GAR 103,496 PC A04/MF A01 
DE90016209/GAR 


Investigation of laser diagnostics of PACVD processes for 
hard face coatings. Performance report for the 

period 1 tember 1989-31 May 1990. 

DE90016209/GAR 104,122 PC A02/MF A01 


DE90016212/GAR 
Design of a triaxial residual stress measurement system 


energy x-ray diffraction. Final report. 
DEStOIeDIaVGAR 105,214 PC A02/MF A01 


DE90016213/GAR 


Path integral asymptotics in the —_, of classical path 
DE90016213/GAR 05,253 PC A03/MF ‘AO! 


DE90016220/GAR 
Radiation Laboratory, University of Notre Dame quarterly 


report, April 1-June 30, 1990. 
DE90016220/GAR 103,187 PC A03/MF A01 
DE90016221/GAR 


3D, electromagnetic, particle-in-cell code, QUICKSILVER. 
DE90016221/ AR 105, PC 


DE90016222/GAR 
Software safety workshop problem. Application of hardware 
safety principles to software. 
DE90016222/GAR 103,396 PC A02/MF A01 
DE90016225/GAR 
Measured silicon displacement damage ratios support the 
need to replace the ASTM E-722 damage function with the 


NJOY calculated function. 
DE90016225/GAR 103,519 PC A03/MF A01 
DE90016227/GAR 
Multiple restoration projects management: Operable unit 
case study. 
DE90016227/GAR 103,883 PC A03/MF A01 
DE90016282/GAR 
Bein a n-tritium lers and their applica’ 
6282/GAI 103,629 oC A02/MF A01 
DE90016283/GAR 
Thermal analysis of bismaleimide matrix resins. Final report. 
DE90016283/GAR 104,222 PC A02/MF A01 
DE90016284/GAR 
nic getter materials for the removal of hydrogen and 
its isotopes. 
DE90016284/GAR 103,630 PC A03/MF A01 
DE90016285/GAR 
International petroleum statistics br oy 
DE90016285/GAR 03,631 PC A03/MF A01 
DE90016286/GAR 
Modeling the dynamics of long-term cycling and storage of 
(137)Cs in forested ecosystems: case si 4 
DE90016286/GAR 103,884 PC A03/MF A01 
DE90016287/GAR 
Method for developing integrated numeric and symbolic 
models for fault diagnostic reasoni aoe, 
DE90016287/GAR ,066 PC A02/MF A01 
DE90016288/GAR 
Search for cold fusion signatures in cathodically charged 
palladium. 
DE90016288/GAR 105,255 PC A02/MF A01 
DE90016289/GAR 
Summary report on the transition ote oc 
DE90016: 6289/GAR 105, PC "N02/ME A01 
yee rivets 
ion yx A the low p(sub T)-region. 
be 105,257 PC A03 
Demo ez0/0AR 
Represen in scheme for fault nosis. 
DEDOO1e281/GAR 113 PC A03/MF A01 
DE90016292/GAR 
Demonstration of an infiltration evaluation 
DE90016292/GAR 104,814 "PC A02 “A01 
DE90016293/GAR 
Uncertainties in energy scenarios and their consequences 
for CO2 emissions. 
DE90016293/GAR 103,814 PC A02/MF A01 
DE90016294/GAR 
OSE material control and accountability papectes results. 
DE90016294/GAR 104,918 A02/MF A01 
DE90016295/GAR 
ae effects of inner-shell ionization. 
DE90016295/GAR 104,354 PC A03/MF A01 
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DE90016296/GAR 
Fiber-optic spectrochemical emission sensor as a detector 
for volatile chlorinated 5 
DE90016296/GAR 103,164 PC AO3/MF A01 
DE90016297/GAR 


Child-rearing and adult leukemia: Epidemiologic evidence in 

— of competing hematopoietic stem cell differentia- 

DE90016297/GAR 104,301 PC A03/MF A01 
DE90016298/GAR 

Mass and energy budgets of animals: Behavioral and eco- 

a implications. Progress report, July 1, 1988-July 1, 

DE90016298/GAR 104,285 PC A03/MF A01 
DE90016300/GAR 


Ice slurry hydraulic characterization besery. Ag’ of a direct 
freeze district cooling system. Interim report 








DE90016300/GAR 103,701 PC A03/MF A01 
DE90016301/GAR 

Develop of an adi d, continuous mild gasification 

process for the di Quarterly report, 

October 15, 1960 January % 1990. 

DE90016301/GAR 103,602 PC A03/MF A01 
DE90016303/GAR 


Magnetohydrodynamics coal-fired flow =. — 


report, October 1, 1989-December 31, 
16303/GAR 103,717 Po A03/MF A01 
ort ar eta 
Thermophysical properties of fluids and fluid mixtures. 
DEso0 18308 GAR 104,193 PC A03/MF A01 
DE90016307/GAR 


po chemistry progress report, (August 1, 1989-July 31, 


DE90016307/GAR 105,258 PC A04/MF A01 
DE90016308/GAR 


Planar waveguide spectrome' 
DE90016308/GAR 


DE90016309/GAR 
Search for the radical hydrogen transfer pathway in coal 


hydroliquefaction. 
DE90016309/GAR 103,603 PC A02/MF A01 
DE90016310/GAR 


Pseudo-monotone complementarity problems in Hilbert 
space. 
DE90016310/GAR 104,232 PC A03/MF A01 


" 109, 165 PC A02/MF A01 


DE90016311/GAR 
ight scatteri — surface and sub-surface defects 
DE90016311/ 105,049 PC A03/MF A01 
Ph scence 


Evaluation of detection elements for the implementation of 
the performance requirements of DOE Order 5633.3 (Mate- 
rials Control and Accountability). 


DE90016312/GAR 104,919 PC A01/MF A01 





DE90016313/GAR 
XAFS studies of interacti at metal/Al inter- 
faces. 
DE90016313/GAR 103,199 PC A01/MF AO1 
DE90016315/GAR 


Antimatter, strangeness and ~_ hy nah HIC. 
DE90016315/GAR (05,259 PC ANOT/ME A01 


DE90016316/GAR 
Low antiproton possibilities at the AGS. 
DE90016316/GAR 105,260 PC A02/MF A01 
DE90016317/GAR 


oe production in 14.6 A(center dot)GeV/c Si + A 
collisions. 
DE90016317/GAR 105,261 PC A01/MF A01 





DE90016319/GAR 

Relativistic heavy ion collider at coe. 

DE90016319/GAR 105,262 PC A02/MF AO1 
DE90016322/GAR 

Search for the decay K(sub L)(sup 0) yields pi (sup 0)e(sup 

+ )e(sup > (minus )). 

DE90016322/GAR 105,263 PC A01/MF A01 
DE90016323/GAR 

Recent p in el ic structure calculations for de- 

fects in metals. 

DE90016323/GAR 103,200 PC A02/MF A01 
sperm ee 

is there evidence for flow in heavy ion collision 

5£90016324/GAR 105,264 Pe A01/MF A01 
DE90016325/GAR 

Particle production in Si + A andp + A collisions at 14.6 

A(center dot)GeV/c. 

DE90016325/GAR 105,265 PC A02/MF A01 
DE90016326/GAR 

Transition crossing in the main injector. 

DE90016326/GAI 105,266 PC A02/MF A01 
DE90016327/GAR 


Transient and static mechanical properties of D9 fuel pin 


DE90016328/GAR 103,718 PC AQ3/MF A01 
DE90016329/GAR 

pm anne beta beta-decay: A review of recent 

:90016329/GAR 105,267 PC A0Q3/MF A01 

DE90016330/GAR 

Spent fuel storage requirements for nuclear utilities and 

DE90016330/GAR 104,815 PC A03/MF A01 
DE90016331/GAR 

Experimental simulation of transient three-phase flow in 

porous media. 

DE90016331/GAR 103,938 PC A02/MF A01 
DE90016332/GAR 


Force Level Control System Experiment No. 2: Brigade 
TOC information flows, commander's critical infor- 


poo ohn, ono gag and the of automation on com- 


mand and 

Dep0018ss2/GAR 104,441 PC A03/MF A01 
DE90016338/GAR 

Terrain-induced mesoscale circulations in the Columbia 

DE90016338/GAR 102,862 PC A03/MF A01 
DE90016339/GAR 

Quality programs for waste management research and de- 

velopment. 

DE90016339/GAR 103,905 PC A02/MF A01 
DE90016340/GAR 


Assessing waste —— and transport alternatives based 


on mui res. 

DE90016340/GAR 104,816 PC A02/MF A01 
DE90016341/GAR 

pny +d uaa 

DE90016341/GAR Po at A03/MF A01 
DE90016342/GAR 


ign considerations for a ceramic fabric radiator. 
DE 016342/GAR 104,777 PC A0Q2/MF A01 


DE90016343/GAR 


Overview of irradiation pr 5 

DE90016343/GAR 194, 755 PC A03/MF A01 
DE90016344/GAR 

Isotopic tailoring and other techniques used to study helium 

effects in austenitic alloys. 

DE90016344/GAR 104,756 PC A03/MF A01 
DE90016355/GAR 


Acceptance of — fuel of beste 1-75 

DE90016355/GAR 217° PC A02/MF A01 
DE90016356/GAR 

cate of valley and — atmospheres during the 


ening transition and ime periods. 
DE90046356/GAR 102,910 PC A02/MF A01 
DE90016358/GAR 
a tensile and fracture behavior of pure copper at 
ih levels of neutron-induced swelli ing. 
Hs 90016358/GAR 104,757 PC A03/MF A01 
DE90016359/GAR 


Radiation-induced microstructural development and micro- 
chemical in Fe-Cr-Mn-Ni solute-bearing all 
DE90016359/GAR 104,758 PC A03/MF A01 


DE90016481/GAR 
DE90016424/GAR 104,818 PC AO1/MF A01 
DE90016429/GAR 
Quarterly report of RCRA groundwater monitoring data for 
fb 1, 1990 through June 30, 1990. 
90016429/GAR 103,939 PC A08/MF A01 
DE90016430/GAR 
translator between DXF and IGES formats. 
Final report. 
DE90016430/GAR 104,033 PC A03/MF A01 
DE90016431/GAR 
Formulas for the Twiss beam parameters for a matched 
beam at the entrance to a linac. 
DE90016431/GAR 105,268 PC A01/MF A01 
DE90016432/GAR 
Imaging x-ray microscope using a laser source and 
. . using plasma 
DE90016432/GAI 104,007 PC A03/MF A01 
DE90016433/GAR 
Nuclear structure calculations for licati 
DE90016433/GAR 105.209" Pe. /MF A01 
DE90016434/GAR 
Semi-analytical model of stellar flares. 
DE90016434/GAR 102,551 PC A01/MF A01 
DE90016435/GAR 
Some new methods of RF control. 
DE90016435/GAR 105,270 PC A03/MF A01 
DE90016438/GAR 


DEBOOTeASR/GAR (05,271 PC A01/MF A01 
DE90016439/GAR 

KrF laser path to high gain ICF laboratory microfusion facili- 

Be90016439/GAR 104,760 PC A02/MF A01 
DE90016441/GAR 

Recent advances in excimer laser technology at Los 


Alamos. 
DE90016441/GAR 105,050 PC A02/MF A01 


DE90016442/GAR 
Confinement studies in the ZT-40M reversed field pinch. 
DE90016442/GAR 105,086 PC A02/MF A01 
DE90016443/GAR 


Tilt stability and compression heating studies of field-re- 
DE90016443/GAR 105,087 PC A02/MF A01 


DE90016444/GAR 

Tests of 7 weak equivalence principle for antiprotons and 

om — ee ae 

DE90016444/ (05,272 A01/MF A01 
DE90016447/GAR 

Biomedical applications on laser technology at Los Alamos. 

DE90016447/GAR 104,278 PC A02/MF A01 
DE90016466/GAR 


Nonlinear optical absorption in intrinsic Stark effect super- 


lattices. 
DE90016466/GAR 103,520 PC A03/MF A01 
DE90016467/GAR 








and duct material — to high fluence. 
DE90016327/GAR 04,893 PC A03/MF A01 
DE90016328/GAR 
Advanced materials for high-temperature solid electrolyt 


DE90016360/GAR Intrinsic neutrino eee Ae deduced eye ae. 
Effect of helium on microstructural evoluti dab teniti , accelera’ non-accelerator experiments. 
steels as determined by spectral tailori DE90016467/GAR 105,273 PC A03/MF A01 
DE90016360/GAR 104,75: “RC A AOS/ MF A01 DE90016468/GAR 

DE90016361/GAR rao NMR -_ hole depletion in the normal state of Y(1- 
Advanced ceramic fabric body mounted radiator for Space x Ba2Cu30 
Station Freedom Phase O design. DE90016468/GAR 105,116 PC A03/MF A01 
DE90016361/GAR 105,494 PC A01/MF AO1 DE90016469/GAR 

DE90016362/GAR Evaluating aa effectiveness against violent insiders. 
Representation scheme for fault diagnosis of physical sys- DE90016469/GA\ 104,920 PC A02/MF A01 
tems. DE90016472/GAR 
DE90016362/GAR 104,851 PC A02 High efficiency steel filters for nuclear air F 

DE90016363/GAR 90016472/GAR 103,885 PC /MF A01 
Bese eA SS BE aaate aay OERUONEATOLGAR nage 

assessment and mechanisms to 

DE90016411/GAR er diameter 
Air-sparged hydrocyclone/advanced froth flotation fine coal bE90016473/GAR 104761 PC A03/MF A01 
HeDOOTes GAR ‘ 103,632 PC A16/MF A02 DE90016475/ 

i -field intensity calibrations of mul- 

DE90016414/GAR aces = Aneta, Nga lensity calibrations of mu 
Chemical functionalities of carbon in activated carbon; A DE90016475/GAR 104,998 PC A02/MF A01 
—_ joker en NMR, high resolution solid state NMR of DE90016476/GAR 
‘sup 1 , 

Greets. of H(sup (minus)) ions in negative ion sources 

seeOnteAia/CAR 103,201 PC A03/MF A01 tion of H(sub 2)\(sup +.) and Hisub 3\(sup + 
90016415/GAR es incident upon cessium barium surfaces. 
an oan and thin polymer ae ot Fabrication, charac- DE90016476/GAR 105,274 PC A02/MF A01 
terization, ications, and models 
DE90016415/GAR 103,202 PC A08/MF Ao1 —9£90016477/GAR 

Comparative first principles study of phase stability in Ni-Ti 

DE90016416/GAR and Ni-Al around equiatomic composition. 
Development, characterization, and applications of optical DE90016477/GAR 104,200 PC A02 
pa sensors ‘ed at cellulosic film. DE90016478/GAR 

'90016416/GAR 103,203 PC A08/MF A01 * a d a 
Domain decomposition: An instrument of asymptotic-numer- 

DE90016417/GAR inn) matedn. 
pec ed as mono- and tee le me DE90016478/GAR 105,275 PC A03/MF A01 
at glassy carbon noble metals by ex in in- 
frared external reflection oscopy. DE90016479/GAR 
DE90016417/GAR 103,204 PC A09/MF A02 Cascade and HYLIFE ICF reactor concept revisions. 

DE90016424/GAR DE90016479/GAR 104,762 PC A02/MF A01 
Prelimi fee methodology for recovering GTCC-LLW DE90016481/GAR 
management costs. os High strain rate deformation behavior of shocked copper. 
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Design, performance, and calibration of the ALEXIS ultra- 
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Bebo 16484/GAR 
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par mag beam breakup of the ground-based-free-elec- 

DE90016485/GAR 105,051 PC A03/MF A01 
DE90016486/GAR 

—- of contaminant movement at different experimen- 

DE90016486/GAR 103,969 PC A03/MF A01 
DE90016488/GAR 

ene PU OLA ee oom 

electron laser. 


105,117 PC A03/MF A01 


DE90016488/GAR 105,052 PC A03/MF A01 
DE90016489/GAR 

Mechanical and microstructural response of Ni3AI at high 

strain rate and elevated temperatures. 

DE90016489/GAR 104,202 PC A03/MF A01 
DE90016490/GAR 

Calculation of the static magnetism of metamagnetic 

La2Cu04. 

DE90016490/GAR 105,118 PC A03/MF A01 
DE90016491/GAR 

Electronic, structural and transport properties of (almost) 

rare-earth-like i . 

DE90016491/GAR 103,205 PC A03/MF A01 
DE90016493/GAR 

Ti 


ransverse momentum i of hadrons. 
DE90016493/GAR 105,276 PC A03/MF A01 
DE90016494/GAR 

~ 27, system for screening enhanced oil recovery meth- 





DE90016494/GAR 104,535 PC A03/MF A01 
DE90016495/GAR 

Coronal ong by fl Plasma dy ics of ele- 

mentary events. 

DE90016495/GAR 102,553 PC A01/MF A01 
DE90016496/GAR 

aan a6, 1000 detector for MEGA. Progress report, May 1, 1989- 

DEb0016496/GAR 105,277 PC A03/MF A01 
DE90016498/GAR 

cena of organizational components: Health and 

DE90016498/GAR ; 104,302 PC A03/MF A01 
DE90016499/GAR 

OBCS transfer ram. A progress q 

DE90016499/GAR ne 103,755 PC A03/MF A01 


DE90016501/GAR 
Radioactive decay and nuclear structure studies. Progress 


90016501/GAR 105,278 PC A04/MF A01 
DE90016502/GAR 
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Mechanisms of tolerance and resistance. Foreign trip 
ropes 3, 1990-August 14, 1990. 
9001 /GAR 104,403 PC A02/MF A01 

DE90016504/GAR 

——— of — rectangular — distribution for irradiation 

DE90016504/GAR 105,280 PC A01/MF AO1 
DE90016505/GAR 

Prediction and control of chaotic p using 

adaptive networks. 

DE90016505/GAR 103,459 PC A02/MF A01 
DE90016506/GAR 

ane Ratanay SRS SPSS 

DE90016506/GAR 105,010 PC A03/MF A01 
DE90016507/GAR 


Ti of tracer ii Ri h- 
—— @ passive in time-dependent Rayleig! 


DED0016S07/GAR 105,011 PC A03/MF A01 
DE90016508/GAR 

Smail-bore field superconducting _—— —. 

DE90016508/GAR 105,281 A01/MF A01 
DE90016509/GAR 

Moment methods for simulation and design. 

0DE90016509/GAR 105,282 PC A01 
DE90016510/GAR 

Multi-nucieon in pion-nucieus reactions. 

0E90016510/GAR 105,283 PC A03/MF A01 
DE90016511/GAR 


Continuous air monitor for alpha-emitting aerosol particles. 
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0DE90016511/GAR 
DE90016512/GAR 


Relationship of cytochrome caa(sub 3) from Thermus ther- 
mophilus to other heme- and copper-containing terminal ox- 


103,886 PC A03/MF A01 


DE90016512/GAR 104,289 PC A03/MF A01 
DE90016513/GAR 

Measurement of kaons in the Helios experimen 

DE90016513/GAR 105,284 PC A02/ MF A01 
DE90016514/GAR 

pe of the ICF gain curve, its uncertainties, 

DE90016514/GAR 104,763 PC A02/MF A01 
DE90016515/GAR 

Sparsity in —_- computation. Foreign trip 


990-August 11, 1990. 
E9081 15/ GAR 103,397 PC A02/MF A01 
DE90016516/GAR 

Evaluation of available perfluorobutane data for selected 


Bes001es1e/GAR 104,194 PC A03/MF A01 
DE90016517/GAR 


of aluminum oxide ceramic. 
DE! 16517/GAR 104,111 PC A03/MF A01 
DE90016524/GAR 


of energy savings due to radiant barriers. 
Deotoresa4/GAR mo 03, 576 PC A03/MF A02 
DE90016526/GAR 


Short-rotation woody crop opportunities to mitigate carbon 


DE90016526/GAR 103,815 PC A03/MF A01 
ee 

Substrate on Leo A 

Sytmes)tradical)(ovr 3) Ra0(dogres) domain growth o! 

111) surface. 

DE90016527/GAR 104,124 PC A02/MF A01 
DE90016528/GAR 

Improvements in ENDF/B-VI iron and possible impacts on 





DE90016528/GAR, 105,285 PC A02/MF A01 

DE90016533/GAR 
oaches to estimating decommissioning costs. 

DE90016533/GAR 104,819 PC A03/MF A0O1 
DE90016534/GAR 

Particle network By eee mt pressure filtration 

and sedimentation: Analysis by gamma-ray densitometry. 

DE90016534/GAR 104,112 YC A02/MF A01 
DE90016536/GAR 

Overview of ICRP tract model. 

SeeONTense/GAR ney 104,355 PC A03/MF A01 
DE90016537/GAR 

Treatment alternatives for Greater-Than-Class C low-level 

DE90016537/GAR 104,820 PC A02/MF A01 
DE90016539/GAR 

Thermal for 

DevootesseGAR Powe 08, 577 Baer PC RoaTME At A01 
DE90016540/GAR 

Effects of critical layers on at heric cnoidal wa' 

DE90016540/GAR m2 864 PC A01/MF A01 
DE90016541/GAR 

Actinide separations ‘ 

DE90016541/GAR 104,776 PC A03/MF A01 
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Actions Program. Annual 


Waste 
pron opr SDIGAR oS aed 108.908" PC PC Aia/ME A02 


DE90016554/GAR 


ELF: Exposure levels, bioeffects and Spey i i 
DE90016554/GAR 104,356 PC /MF A01 
DE90016555/GAR 


Multiple-sector tio mass spectrometer design for 
righ transmission q 
90016555/GAR 104,786 PC A03/MF A01 
DE90016556/GAR 
SV40 large tumor antigen and the tumor suppressor p53 
ek ao une by a DNA-activated protein kinase from 
DE900! 6556/GAR 104,261 PC A01/MF A01 
DE90016557/GAR 


In situ vitrification of soil from the Savannah River Site. 
DE90016557/GAR 103,907 PC A03/MF A01 


DE90016558/GAR 
Transition state theory applying to the study of reaction 
| eeered in detonation. 
90016558/GAR 104,989 PC A03/MF A01 
DE90016559/GAR 


Alternatives for packaging and transport of ter-than- 
class C low-level waste. shi 
104,821 PC A02/MF A01 


Model evaluation of the assumptions used in valley energy 
DE90016561/GAR 103,776 PC A03/MF A01 
DE90016562/GAR 


ee ee it: 
Modification, operation, and support studies. Quarterly tech- toed 


nical progress report No. 10, October 1-Cecember 31, 


bE90016562/GAR 109,604 PC A03/MF A01 
DE90016563/GAR 

Multimedia to estimating target cleanup levels for 

DE90016563/GAR 103,863 PC A03/MF A01 
DE90016564/GAR 

Automatic adjustment of crop coefficients for projecting 

water balance. 

DE90016564/GAR 102,533 PC A03/MF A01 
DE90016565/GAR 

Irradiation induced microchemical effects and IASCC initi- 

DE90016565/GAR 104,187 PC A03/MF A01 
DE90016566/GAR 

Lobe area in adiabatic Hamiltonian systems. 

DE90016566/GAR 105,286 PC A03/MF A01 
DE90016567/GAR 

Computation of superconductor critical current densities 

and magnetization 

DE90016567/GAR 105,119 PC A03/MF A01 
DE90016568/GAR 

High-strain-rate compression and fracture of B4C-aluminum 

DE90016568/GAR 104,119 PC A03/MF A01 
DE90016569/GAR 

DESO 866e/ GAR -" 105,287 PC A03/MF A01 
DE90016571/GAR 

pesooles7i/GAR z 8a 208  F PG AUS AME A0t 
DE90016605/GAR 


Model approach to vanadium in crude oils and their refin- 


ing. saan report. 

D#9001 5/GAR 103,633 PC A03/MF A01 
DE90016611/GAR 

Texture-induced anisotropy and high-strain rate deformation 


in metals. 

DE90016611/GAR 104,203 PC A03/MF A01 
DE90016612/GAR 

ee ee oe eS 

behavior of 4340 steel. 

DE90016612/GAR 104,180 PC A02/MF A01 
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hock experiments in metals and ceramics. 

Bevo 3/GAR 104,204 PC A03/MF A01 

DE90016614/GAR 
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05,120 PC A03/MF A01 


2iCale)Sal) Cult Pe}O016 + BF 


unin. 


Ri tt advances in RF power generation. 
BEBO 166 16/GAR™ 105,288 PC A02/MF A01 
pyrene 
m dipole for the SSC-DE-1. 
DiE900 16816/GAR 105,289 PC A03/MF A01 
pap on 
ne no ater a of a high-intensity source of total- 


yeletzad 1O17/GAR 105,290 PC A02/MF A01 
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Review of near-field mass transfer in geologic disposal sys- 


tems. 

DE90016618/GAR 103,887 PC A06/MF A01 
DE90016620/GAR 

— A numerical model 
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be flow in rock: User's manual and lis 
'90016620/GAR 104,479 PC A05/MF A01 
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i ~ atuasag tion: Application to emission to- 

Sheen 104,279 PC A04/MF A01 
DE90016622/GAR 

Overview of the DOE-2 ‘ities energy analysis program, 

Version 2.1D. Revision 1 

DE90016622/GAR 103,756 PC A04/MF A01 
DE90016623/GAR 

Preliminary prediction of inflow into the D-holes at the 

wt aDey be 

DE90016623/GAR 104,822 PC A06/MF A01 
DE90016624/GAR 

hone base developed in rf ASHRAE Special ject 5. 

ase 

DE90016624/GAR 103,578 PC A12/MF A02 
DE90016625/GAR 

Numerical modeling of gas by ey ata propeent 

tory for low and intermediate level nuclear wastes je 

bauenstock, Switz 

0DE90016625/GAR 104,823 PC A03/MF A01 
DE90016626/GAR 


Electrochemical evaluation of new fluorosulfonic and fluoro- 
Cee ana oee one eenateenes Final report, May 


1986-December 
DE90016626/GAR 103,719 PC A04/MF A01 
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E preparedness. An overview. 
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Measured savings and cost-effectiveness of conservation 
retrofits in commercial buildings. Volume 1, Analysis and re- 
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DE90016629/GAR 103,579 PC A03/MF A01 
DE90016630/GAR 

Survey of state PUC activities to incorporate environmental 

externalities into planning and regulation. 

DE90016630/GAR 103,816 PC A06/MF A01 
DE90016631/GAR 

CHANGE: A numerical wend te Rpm ye ag model- 
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Sensitivity studies on parameters affecting gas release from 
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Fundamental studies of catalytic © ni cee Quarterly 
t January 1, 1990-March 31, 1990. 
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16635/GAR 103,580 PC A04/MF A01 
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Monte Carlo programs and other utilities for high energy 
'90016636/GAR 105,291 PC A03/MF A01 
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= air battery development for electric vehicles. Final 
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Correlation between T(sub 3) and eeneerenn differ- 
ence in 8+ geen superconduct 
DE9001 /GAR 105, 121 "PC A02/MF A01 
DE90016642/GAR 
Preliminary studies of gas phase flow effects and moisture 
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90016642/GAR 103,888 PC A03/MF A01 
DE90016643/GAR 
— solutions for transient fluid flow through deformable 


DE90016643/GAR 104,482 PC A03/MF A01 
DE90016644/GAR 

Least-cost planning for Pacific Gas and Electric: Stage 2, 

Case studies. 
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lon-channel laser. 

DE90016646/GAR 105,053 PC A02/MF A01 
DE90016647/GAR 

Modes of elliptical ides; A ion. 

DE90016647/GAR 105,293 PC A03/MF A01 
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passivity and breakdown of alloys used in high 


energy dons bat batteries. Final report. 
104,157 PC A04/MF A01 
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START and stability. 
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MCRT user's and documentation. Revi 
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Summary of expenditures of rebates from the low-level ra- 
waste escrow account for calendar 
year 1969: Report to Congress in response to Public Law 
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pen cae needs for fiber-reinforced ceramic 

DE90016659/GAR 104,101 PC A03/MF A01 
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COE Geive of haar Menlasuk’ Pant ecosnuie oe 

pm 8 Office of Energy Ri Part 3. 

DE90016660/GAR 102,911 PC A0S/MF A01 
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Toate 90. 

DE9001 RAR 104,781 PC A03/MF A01 
DE90016663/GAR 
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an 

DE90016663/GAR 103,256 PC A03/MF A01 
DE90016664/GAR 

— Energy Assessment Model personal computer soft- 

‘e documentation 

DE90016664/GAR 103,581 PC A03/MF A01 

DE90016665/GAR 


Results from Nevada Nuclear Waste Storage Investigations 
— Series 3 spent fuel dissolution tests. 
DE90016665/GAR 103,889 PC A08/MF A01 


DE90016669/GAR 
Comprehensive report to Congress Clean Coal tame 
Program. 10 MW demonstration of gas suspension absorp- 
tion. 
DE90016669/GAR 103,817 PC A03/MF A01 
DE90016670/GAR 


Computation of classical triton burnup with high plasma 
t and current. 


DE90016670/GAR 105,295 PC A03/MF A01 
DE90016671/GAR 

Models of plasma confinement and —T in tokamaks. 

DE90016671/GAR 105,088 PC AOS 


DE90016672/GAR 
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ications of the Biological Effects of lonizing Radiation 
(BEIR) V report to the Department of Energy. Final report. 
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Sample compositing strategy for classifying non-radioactive 
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pe some Analytical Sciences: An automation analysis 








and description of current laboratory procedures. 

DE90016675/GAR 103,909 PC A04/MF A01 
DE90016677/GAR 

Chemistry and ials science research report. Second 

‘half FY 1988. 

DE90016677/GAR 104,228 PC A04/MF A01 
DE90016678/GAR 

Bound-state and gluon tributi to 

functions in oto : 

DE90016678/GAR 105,296 PC A03/MF A01 
DE90016679/GAR 

Pad readout of the SLD Warm Iron Calorimeter. 

DE90016679/GAR 105,297 PC A02/MF A01 
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Safety assessment: Pinellas Plant Child Development 
Center/Partnership School. Environmental Health and 
DESO! /GAR 104,358 PC A09/MF A01 
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DE90016681/GAR 104,280 PC A03/MF A01 
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SSCTRK: A particle tracking code for the SSC. 
DE90016682/GAR 105,298 PC A01/MF A01 
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Conference summary: Quantum chromodynamics at small 


x. 

DE90016683/GAR 105,299 PC A02/MF A01 
DE90016684/GAR 

Interaction r considerations for a B-' 
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DE90016684/GAR 105,300 PC A03/MF A01 


DE90016733/GAR 
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Stability of orbits in nonlinear mechanics for finite but very 
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Cross System Extensions ( . 
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Gi environmental atmospheric o— 
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DE90016695/GAR 

Valiant little terminal. A VLT user’s manual. 

DE90016695/GAR 103,375 PC A06/MF A01 

DE90016696/GAR 


Proceedings of the REXX symposium for developers and 

users. 

DE90016696/GAR 103,398 PC A11/MF A02 
DE90016697/GAR 

Effectiveness of sheltering in buildings and vehicles for plu- 


DE90016697/GAR 104,792 PC A04/MF A01 
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~~ 9g critical field of grain oriented cuprate superconduc- 
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Sonic cleaning of 
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chemical 
April 1, 1988-June 30, 


be90o1671 6/GAR 103,635 PC A03/MF A01 
DE90016717/GAR 

Order and chaos in polarized nonlinear optics. 

DE90016717/GAR 105,054 PC A03/MF A01 
DE90016720/GAR 

XAFS analysis in the anharmonic limit: Application to Hi- 

bs =. c) and iii 

90016720/GAR 105,124 PC A02 

paras rays 


pon mn ee aaSS toe coking ee God of ee : 
0DE90016721/GAR 04,253 PC /MF A01 


DE90016723/GAR 
AFDM: An Advanced Fiuid-Dynamics Model. Volume 1, 


Scope, approach, l 
DE90016723/GAR 104,853 PC A06/MF A01 


aime 
in charge-coupled device (CCD) 


or erage foto = (G0) 103.500 PC A03/MF A01 


cuneuinearadt 
pane of the 2(sup 2)S(sub 1/2)-2(sup 2)P(sub 3/2) 
structure interval in muonium. 


e90016725/GAR 105,303 PC A06/MF A01 
DE90016726/GAR 

Research on climate change. Foreign trip report, August 2, 

1990- 14, 1990. 

DE90016726/GAR 102,878 PC A01/MF A01 


DE90016727/GAR 
Artificial intelligence and molecular dynamics simulations of 
Foreign trip report, July 18, 1990-August 16, 
1990. 
DE90016727/GAR 103,226 PC A02/MF A01 
DE90016731/GAR 


ee weet fate sen se 


= report, July 1, 1988-June 30, 1990. 
DE90016731/GAR 103,181 PC A03/MF A01 
DE90016732/GAR 


pet a Tau Charm Factory. 
'90016732/GAR 


DE90016733/GAR 


105,304 PC A02/MF A01 
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DE90016733/GAR 
DE90016734/GAR 

Development of luminescent bacteria as tracers for geologi- 

= reservoir characterization. Quarterly report for April-June 

E90016734/GAR 104,536 PC A0Q1/MF A01 
DE90016735/GAR 

Characterization of non-Darcy multiph tow tp trol 


104,484 PC A02/MF A01 





bearing formations. Quarterly report for April-J 1990. 
DE90016735/GAR 104,537 PC AO A01/MF A01 
DE90016736/GAR 
Demonstration of high-resolution inverse VSP for reservoir 
— ications. Quarterly report for April-June 
E00016736/GAR a PC A02/MF A01 
canine 
ses and national energy options. Foreign 
tips nowt 714, 1990. 
16748/GAR , 103,759 PC A04 
DE90016749/GAR 
Liquid phase methanol LaPorte pusnnee, a development unit: 
ieee ae tion, and support studies. Bag tech- 
nical progress ees renert Me 9, July 1-September 30 
DE90016749/GAR 103,606 PC AGS/ ME: A01 
DE90016750/GAR 
Liquid phase methanol LaPorte process development 
Modification, operation, and studies. be pee toch. 
nical progress report No. 8, 1-June 30, 1989. 
DE90016750/GAR 103,607 PC A03/MF A01 
DE90016751/GAR 


Liquid phase methanol LaPorte process development unit: 
oo operation, and . Quart tech- 
co poe fess report No. 11, — 1-March 31, 1990. 
DE90016751/GAR 103,608 PC A03/MF A01 
DE90016752/GAR 
for coal processing. 
report, April 1-June 30, 1990. 


Quarterly 
DE90016752. Gan 103,609 PC A02/MF A01 


DE90016753/GAR 

Stable carbon isotope analysis of yw terials 

Quarterly technical progress report, ‘April 1 tune 30, 1989. 

DE90016753/GAR 103,610 Pe A0S/MF A01 
DE90016756/GAR 

Genetic es eer wee Final 

r january 1 Augus! 

Desob i :90016756/GAR 103,696 PC A03/MF A01 
DE90016757/GAR 

Cooperative research in coal liquefaction infratechnology 

and — technology. Final report, May 1, 1988 to April 

30, 1989. 

DE90016757/GAR 103,611 PC A14/MF A02 
DE90016759/GAR 

New approach in ultrapurification of coal by selective floc- 

culation. Progress r 4 

DE90016759/GAR 103,637 PC A03/MF A01 
DE90016760/GAR 

Mechanics/heat-transfer relation for particulate materials. 

report. 

DE90016760/GAR 103,257 PC A02/MF A01 
DE90016761/GAR 

Gaseous phase surface modification of . (Quarterly 

svt Aarts ope report), Geunsber 1989- ebrumy 1900 

DE90016761/GAR 103,638 PC A03/MF A01 

DE90016763/GAR 


eee phase surface modification of coal. (Quarterly 
), September 1989-November 1989. 
30816763/GAR 103,639 PC A03/MF A01 
DE90016764/GAR 
Pore structure and reactivity changes in desul- 
furization sorbents. Technical progress Aaa for Sieeinnaaes 


April-June 1990. 

DE90016764/GAR 103,818 PC A03/MF A01 
DE90016765/GAR 

Coal surface control for advanced fine coal oan. Quar- 

terly report No. 6, January 1, 1990-March 31, 

DE90016765/GAR 103,640 PC. A04/MF A01 
DE90016766/GAR 

Development of the ic dewatering (EAD) proc- 

sae for fine/ultrafine coal. Seventh quarterly progress 

period ending June 30, 1990. 

D 90016766/GAR 103,641 PC A03/MF A01 
DE90016790/GAR 

Semileptonic charm decay at a 8 Charm F: Spr 

DE90016790/GAR 05,305 PC /MF AO1 
DE90016791/GAR 

Measurement of the mass and width 


of the Z boson from 
+ toup (mi X pepeaaeed = in (bar p)p cn a 


yields e(sup 
at (radicals = 1.8 

DE90016791 7Gan 105,306 PC A0S/MF A01 
DE90016793/GAR 


pis pa eatin pe 


Apri . 
Beso 6793/ AR 104,539 
DE90016794/GAR 


Theoretical approach for enhanced mass transfer effects 

ee flue gas desulfurization . Quarterly report 
8, April 1, 1990 through June 30, 1990. 

DE000187B4/GAR 103,819 PC A06/MF A01 


OR-16 VOL. 91, No. 2 


1990. 
PC A02/MF A01 


DE90016795/GAR 
Advanced study in solid transport: Rheological behavior of 
ern . Seventh quarterly report, April 1-June 
DE90016795/GAR 103,642 PC A03/MF A01 
DE90016797/GAR 
Enhancement of surface properties for coal beneficiation. 
Technical pr popee report, April 1, 1990-June 30, 1990. 
DE90016797/GAR 103,643 PC A02/MF A01 
DE90016798/GAR 


Laboratory. coal research at the SIUC Coal Technology 
Quarterly progress report, April 1-June 30, 


bE90016798/GAR 103,644 PC A03/MF A01 
DE90016799/GAR 

Quarterly coal report, January-March 1990. 

DE90016799/GAR 103,645 PC A07/MF A01 
DE90016801/GAR 

Thermal stability of jet fuel. Final report, September 1988- 

December 1989. 

DE90016801/GAR 103,646 PC A06/MF A01 
DE90016849/GAR 

Gammasphere. 

DE90016849/GAR 105,307 PC A0Q3/MF A01 
DE90016856/GAR 

Analysis of instrumented Charpy data in the PR-EDB. 

DE90016856/GAR 104,903 PC A03 
DE90016862/GAR 

Report on Radon Transform IC. 

DE90016862/GAR 103,376 PC A03/MF A01 
DE90016863/GAR 


Radon Transform Coprocessor board description. 
DE90016863/GAR 103, 377 PC A04 
DE90016864/GAR 


Effects of finite sampling and additive noise on image re- 


construction oy Radon transform. 
DE90016864/GAR 103,447 PC AQ4/MF A01 
DE90016865/GAR 
Very high burn - propellants. Final report. 
DE90016865/GAR 104,977 PC A0Q5/MF A01 
DE90016866/GAR 


Artificial intelligence, human factors, robotics, and computer 
simulation. Foreign trip report, August 2, 1990-August 22, 
1990. 


DE90016866/GAR 103,461 PC A03/MF A01 
DE90016869/GAR 

Accident sequence frequency analysis: Perspectives and 

limitations. 

DE90016869/GAR 104,793 PC A02/MF A01 
DE90016871/GAR 

pene gy scattering. Foreign trip report, August 4, 1990- 

De80016871/GAR 103,227 PC A03/MF A01 
DE90016873/GAR 


Technique for the oo —ouaeea of electron attachment to 
short-lived excited 


DE90016873/GAR 103,207 PC A02/MF A01 
DE90016875/GAR 

Fast-wave current drive system for DIil-D. 

DE90016875/GAR 04,766 PC A03/MF A01 
DE90016878/GAR 

Graphite techno! information exchange and fuels, fission 

er and gi! ite. Foreign trip report, July 6, 1990-July 

DE90016878/GAR 104,904 PC A03 
DE90016896/GAR 


a Magnetically Insulated Transmission vor yeeaaaaal a 
version for the RADLAC Ii linear acceler: 


DE90016896/GAR 105,308 PC nO2/MF A01 
DE90016901/GAR 

ee specwoncey at high ee 

DE90016901/GAI 105,309 PC A03/MF A01 
se pean 

ne png of recent ate oe How well de- 

a ined are the pgene a istribution functio 

DE90016902/GA 105,310 "PC A03/MF A01 
coseubiaiaen 

Jet dynamics at the Tevatron collider. 

DE90016903/GAR 105,311 PC A03/MF A01 
pen os aa 

Power Reactor Embrittlement Data Base. 

DE9001 7016/GAR 104,905 PC A03 
DE90017021/GAR 


Helium removal and transport studies in TEXTOR. 
DE90017021/GAR 105,090 PC A03/MF A01 


DE90017023/GAR 
Electroplating corners. 
DE90017023/GAR 104,053 PC A03/MF A01 
DE90017024/GAR 
Pellet injector development at ORNL. 
DE90017024/GAR 104,767 PC A02/MF A01 
DE90017027/GAR 
EGS4 shower displays with the Unified Graphics 
levision. 
Bison 7027/GAR 104,787 PC A04/MF A01 
DE90017042/GAR 


lon coupli oo Aeterna neo. ot gue 
on the HELIA linear induction adder in positive polarity. 








DE90017042/GAR 104,768 PC A02/MF A01 
pyr yt 
merical models of beam dy ics in ion induction linacs. 
E0001 7043/GAR 105,312 PC A01/MF A01 
agro aga 
‘earing modes in tokamaks with lower hybrid current drive. 
E8001 TOB0/GAR 105,091 PC A03/MF A01 
DE90017091/GAR 
Unified theory of ballooning instabilities and temperature 
radient driven tri 
90017091/GAI 105,092 PC A03/MF A01 
eee 
lation of ion it gradient driven 
pee i ihe presence of ion-ion collisions. 
DE90017092/GAR 105, 313 PC A04 
DE90017093/GAR 
Northern Cascades corridor availability s' . (Final) draft. 
DE90017093/GAR 104,685 A09/MF A01 
DE90017094/GAR 
pay 4 isotopic study of precipitation and spring discharge 
the Nevada Test Site. 
E9001 7094/GAR 102,913 PC A04/MF A01 
DE90017103/GAR 
———— rugate structures for x-ray optics applications. 
report. 
DESOOT/103/GAR 105,314 PC A08/MF A01 
DE90017140/GAR 


Recent Pacific Northwest Laboratory beagle and rodent 
studies. Methods and results. 


DE90017140/GAR 104,359 PC A01/MF A01 
DE90017141/GAR 

Neural networks and data pipelines. 

DE90017141/GAR 104,023 PC A02/MF A01 
—e 


properties of inorganic polymers 
OD 90017 180/GAR 103,208 PC A02/MF A01 


DE90017144/GAR 
Effects of in-plane (pi)(prime) bonding on electronic transi- 


tion energies for inorganic polymers. 
DE90017144/GAR 103,228 PC A02/MF A01 


DE90017186/GAR 
Theoretical calculations of the nonlinear dielectric function 


of inhomogeneous thin films. 
DE90017186/GAR 104,229 PC A02/MF A01 


DE90017189/GAR 
Biodegradation of eens aromatic compounds 


in deep subsurface sediments. 
DE90017189/GAR 104,262 PC A03/MF A01 


DE90017190/GAR 


Interaction of extremely low-frequency electromagnetic 
fields with humans. 


DE90017190/GAR 104,360 PC A01/MF A01 
DE90017191/GAR 

Millimeter wave transmissometer computer — 

DE90017191/GAR 104,440 A03/MF A01 
DE90017192/GAR 


Strength and toughness of single-phase and dual-phase 
high- temperature intermetallics. 


DE90017192/GAR 104,224 PC A02/MF A01 
DE90017193/GAR 
Statistical methods for lyzing and cc g data on 





low-level exposures to ionizing radiation. 


DE90017193/GAR (04,361 PC A01/MF A01 
DE90017194/GAR 

Long-term follow-up of HAN-1, an acute plutonium oxide in- 

halation case. 

DE90017194/GAR 104,362 PC A03/MF A01 
DE90017195/GAR 





Calculation of dose and hit p' 


y to cells irradiated in 
vitro by alpha particles 


DE90017195/GAR 104,363 PC A03/MF A01 
DE90017196/GAR 

Soil ingestion by dairy cattle. 

DE90017196/GAR 102,539 PC A02/MF A01 
DE90017199/GAR 


— ion interactions measured in the E-810 TPC at the 
A 


DE90017199/GAR 105,315 PC A01/MF A01 
acon 


i tracking TPC magnetic spectrometer for RHIC. 
D 9001 7200/GAR 105,316 PC A03/MF A01 


0&90017201/GAR 


Physics at Relativistic Heavy lon —— (RHIC). 
DE90017201/GAR 105,317 PC A03/MF A01 


DE90017202/GAR 
aon ae Seat Ag iler design for measuring synchro- 





‘on radiation mirrors. 

DE9001 7202/ GAR 105,055 PC A02/MF A01 

Saeeien ane 
+), y vA pone background at Relativistic Heavy 

po lider (RH d by beam 

ESOT 20S GAR © 105,318 PC A03/MF A01 
DE90017204/GAR 

Mild gasification mechanism and char conversion. 

DE90017204/GAR 103,612 PC A02/MF A01 





A01 
acs. 
A01 
ive. 
AO1 
ture 
A01 
riven 
A04 
aft. 
A01 
A01 
ions. 
A01 
dent 
> AO1 


= AO1 


= AO 


ransi- 
F AO1 


F A01 


jounds 
F AO1 


netic 
F AO1 
IF A01 
-phase 
AF AO1 


ata on 
AF A01 


xide in- 
MF AO1 


iated in 
VF AO1 
MF A01 
> at the 
MF A01 


MF A01 


MF A01 


synchro- 
MF A01 


ic Heavy 
IMF A01 


/MF AO1 





NTIS ORDER/REPORT NUMBER INDEX 


DE90017211/GAR 


Summary of radioactive solid waste received in the 200 
calendar year 1988. 
DE90017211/GAR 104,826 PC A06/MF A01 
DE90017220/GAR 


rugate structures for x-ray optics applications. 


DE90017220/GAR 105,319 PC A07/MF A01 
DE90017223/GAR 
Time-resolved FTIR emission studies of laser 


mentation and chain reactions. Progress report, 

15, 1987- lember 15, 1990. 

DE90017223/GAR 103,258 PC A03/MF A01 
DE90017228/GAR 

ee ee aN Ee 

20.2, radioactive w: 

DE90017228/GAR 104,827 PC A06/MF A01 
DE90017231/GAR 

Tank farm surveillance and waste status summary report 

for May 1990. 

DE90017231/GAR 104,828 PC A03/MF A01 
DE90017232/GAR 


Summary of radioactive solid waste received in the 200 


year 1989. 

DE90017232/GAR 104,829 PC A06/MF A01 
DE90017233/GAR 

Structural integrity assessment of concrete slabs by nonde- 

structive examination and Fourier transform-infrared meth- 

ods. 

DE90017233/GAR 103,123 PC A02/MF A01 
DE90017234/GAR 


Radioactive waste storage tanks at the Hanford Site. 

DE90017234/GAR 104,830 PC A03/MF A01 
DE90017235/GAR 

~~ storage tank compliance activities at the Han- 

DE90017235/GAR 104,831 PC A03/MF A01 
DE90017236/GAR 

Waste 5 aeeeieates plan for the Hanford Site single- 


shell tan 
DE9001 7236/GAR 104,832 PC A12/MF A02 





DE90017237/GAR 
i istry of d soot Il: More diamonds and vola- 
tiles. 
DE90017237/GAR 104,978 PC A03/MF A01 
DE90017245/GAR 


pt Fuel Encapsulation Task: Management plan. Revi- 


5290017245/GAR 104,833 PC A03/MF A01 
DE90017246/GAR 
Update on the quality assurance for the waste vitrification 


plants. 
DE90017246/GAR 104,834 PC A03/MF A01 
DE90017249/GAR 


Low severity coal liquefaction using homogeneous basic ni- 


trogen catalysts. Final technical report. 
DE90017249/GAR 103,613 PC A04/MF A01 
DE90017254/GAR 


Vegetation of the Savannah River Site: Major community 
'90017254/GAR 104,266 PC A07/MF A01 
Tenanaie ane 


ndangered, threatened, and rare vascular flora of the Sa- 
erm nah River Site. 


DE90017255/GAR 104,267 PC AO7/MF A0O1 
gg ocoernrs 
lasma properties. Progress report. 
Dee0olaee/GAn tai 105,093 PC A03/MF A01 
DE90017262/GAR 





Hon gee of phytoplankto ities and their contri- 
productivity in Carolina Bays on the 
joer River Plant. Year two report. 
DE90017262/GAR 104,268 PC A03/MF A01 
DE90017263/GAR 
Dynamical symmetry breaking of the electroweak interac- 
tions and the renormalization 





DE90017263/GAR 105,320 PC A03/MF A01 
DE90017264/GAR 

Total, elastic and di ‘oss sections at high gi 

DE90017264/GAR 105,321 PC A03/MF A01 
DE90017265/GAR 

m = 1 kink mode for layer widths comparable to the ion 

DE90017265/GAR 105,094 PC A03/MF A01 
DE90017266/GAR 

Training plans and programs. Performance or promises. 

DE90017266/GAR 104,921 PC A02/MF A01 
DE90017267/GAR 


K Area water system upgrades task: ye yt 
DE90017267/GAR 103, 891 A03/MF A01 
DE90017268/GAR 


ro er federal ~~ ae 1 ~ 
period ending June 

DE8001 268) D68/GAR 103,892 PC A04/MF A01 

DE90017272/GAR 


Risk is of the transport of contact handled transuran- 
ic (CH-TRU) wastes to Waste Isolation Pilot Plant (WIPP) 


y wanes highway routes in New Mexico using RAD- 
£90017272/GAR 104,364 PC A04/MF A01 


DE90017277/GAR 
Semi-annual report of the Department of , Son 


ational Safety, Health and Environment Division, 
sessment 


DE90017277, 103,971 PC A06/MF A01 
DE90017278/GAR 

March 1, 1990-February 28, 1991. 

DE90017278/GAR 105,322 PC A06/MF A01 
DE90017279/GAR 


31, 1000. 


Theoretical studies in few-body intermediate 
ics. Cotten report, November 1, 1989- 
DE90017279/GAR 105,323 A0i/MF A01 


Theoretical atomic physics for fusion. 1990 Annual 
DE9001 7280/GAR 105,324 PC A03/ 
ysis cena 


esearch program in ——— Particle theory: Outstand- 
Junior Investigator Program. Progress report for the 

ng December 31, 1990. 
'90017285/GAR 105,325 PC AQ3/MF A01 

DE90017287/GAR 

Excitons in semiconducting superiattices, quantum wells, 
— a Progress report, poe wae 15, 1988- 
DEB0017287/GAR 105,125 PC A03/MF A01 


DE90017298/GAR 
Regeneration of alkali sey em 
DE90017208/Gan M109, 010 PC A03/MF A01 
DE90017299/GAR 


Mechanisms for selective coalescence of coals. Fossil 
Sy See Gees 1988-December 31, 


5E90017299/GAR 103,647 PC A03/MF A01 
DE90017301/GAR 


Mechani for tive coalescence of coals. Fossil 
energy “annual repor, October 1987-September 30, 





£90017301/GAR 103,648 PC AQ4/MF A01 
DE90017302/GAR 

Pee ron of alkali in caustic desulfurization systems. 

— quarterly report, January 1, 1989-March 31, 

DE90017302/GAR 103,911 PC AQ3/MF A01 
DE90017303/GAR 

Mechanisms for selective agglomeration of me Bs 

report, January 1, 1989-March 3 

DE90017303 103,649 PC AOS/ME f A01 
paseerenenaan 

Sonic enhancement of and chemical cleaning of 

a energy report, January 1, 1989-March 

DE90017304/GAR 103,650 PC A03/MF A01 
DE90017305/GAR 

Advanced ig ps analysis of coal surfaces during 

i Fossil energy quarterly report, January 1, 

1888-Marchy 31, 1989. 

DE90017305/GAR 103,651 PC A03/MF A01 
DE90017306/GAR 


Functional group analysis in coal and on coal surfaces 
NMR spectroscopy. Peal enauy eomenteoapens ape t 


1989-June 30, 1989. 
DE90017306/GAR 103,652 PC A03/MF A01 
DE90017307/GAR 
Sonic enhancement of physical and chemical cleaning of 
ee ROR EE PREY PER, OS 2, 1989-June 30, 
DE90017307/GAR 103,653 PC A03/MF A01 
DE90017308/GAR 
Seen eoeonen af cont bs staat bef ae Fossil 


quarterly report, April 1, 1989-June 30, 1989. 
De90017308/GAR 103,654 PC A03/MF A01 
DE90017309/GAR 


Advanced spectroscopic analysis of coal surfaces during 
tion. Fossil energy quarterly report, April 1, 1989- 
DE90017309/GAR 
DE90017310/GAR 
Pols oneme of alkali in caustic desulfurization eo 


a report, April 1, 1989-June 30, 1989. 
Dev001731B/ 103,912 PC A03/MF A01 
bah ta 


Meaati 








report, 1- 
DE9001 ramen. Foroon ity : 105,126 be N0a/MF A01 
DE90017319/GAR 
Brittle fracture and ductility improvement in nickel and iron 
juminid 
DE90017319/GAR 104,205 PC A03/MF A01 
pap meer 
on resort, Aumuat 1000-4 depleted reservoir. 
Progrse repr. T320/GAR M04 540 PC A03/MF A01 
DE90017335/GAR 


Boron in nuclear medicine: New synthetic approaches to 
PET, SPECT and BNCT agents. Progress report, March 1, 
1990-February 28, 1991. 


DE90018003/GAR 
0DE90017335/GAR 104,281 PC A03/MF A01 
DE90017350/GAR 
Action plan for the Tiger Team assessment report. 
DE90017350/GAR 103,972 PC A22/MF A03 
0DE90017402/GAR 
Convergence of Langevin simulation for complex Gaussian 
DE90017402/GAR 105,326 PC A01/MF A01 
DE90017405/GAR 
Measurements of heavy quark “Sa rc: at TRISTAN. 
DEs0017405/GAR PC A03/MF A01 
ee 


Precision study of the space distribution of the colour 


fn in the lattice gauge gauge tomy. 
DE9001 406/Gan 105,328 PC A01/MF A01 
eumnnenten 


Petroleum , June 1990. 
DE90017411/ 103,656 PC AQ7/MF A01 
DE90017412/GAR 
rrr leet aia 103.657 PC A06/MF AO1 
DE90017413/GAR 
Uranium industry, 1989. 
DE90017413/GAR 104,541 PC A06/MF A01 
0E90017416/GAR 
and nonmetal-metal transitions in hydrides 
Beso! 7416/GAR 105,127 PC A02/MF A01 
DE90017501/GAR 
Recta chemistry Foreign trip report, August 6, 1990- 
17501/GAR 103,875 PC A02/MF A01 
DE90017504/GAR 


Analysis of low energy neutral hydrogen fluxes 
using an 
5900172047 GAR 105,329 


A10/MF A02 
ee 
Cellular morphometry of the bronchi of human and 
-— a progress report, January 1, 1000 Decomhe: 
590017512/GAR 104,257 PC A03/MF A01 
DE90017535/GAR 
Advanced Fluid-Dynamics Model. Volume 4, The 
AFDM solution 
0E90017535/GAR 104,854 PC A04/MF A01 
DE90017536/GAR 


AFDM: An Advanced Fiuid-Dynamics Model. Volume 5: The 
convective 


DE90017596/GAR 104,855 PC A0O7/MF A01 
DE90017537/GAR 
AFDM: An Advanced Fluid-Dynamics Model. Volume 3: 


AFDM coefficients. 
DE90017537/GAR 104,856 A05/MF A01 
DE90017538/GAR 


AFDM code user’s 

0DE90017539/GAR 104,858 PC A10/MF A02 
DE90017556/GAR 

FIRUS-88 networked and utility ery system. 

DE90017556/GAR 103,479 PC A01/MF AO1 
DE90017560/GAR 


ERIS cet pecans’ coon malities Geant: 


Fg er ; Rea 286 eo Sere, PO AU2/ME AO1 


ee ae 
ee 


tape and can 103,209 PC A01/MF A01 


17601/GAR 103,210 PC A02/MF A01 
DE90017606/GAR 
Theoretical studies of turbulence and anomalous transport 
in toroidal confinement devices. Annual report. 
DE90017606/GAR 105,095 PC A03/MF A01 
DE90017607/GAR 
Sesoorreovraaa 1 PO 95 096 PC A02/MF A01 
DE90017616/GAR 


Propagation of waves in the solar atmos- 
phere wh random homogenates of densty and magnet 


Sesoor 7616/GAR 102,554 PC A03/MF A01 
DE90017629/GAR 

Megeate mecmzement of the NSLS soft x-ray undulator. 

DE90017629/GAR 105,330 PCs A03/MF A01 
DE90018003/GAR 


spectroscopy at 11 GeV/c and Cherenkov 
Ring Praging at the SUD. 


January 15,1991 OR-17 
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DE90018003/GAR 105,331 PC A12/MF A02 
DE900128009/GAR 

Workshop on y parallel computing in magnetic 

fusion energy. 

DE90018009/GAR 105,097 PC A03/MF A01 
DE90018011/GAR 

Calculation of tune vs amplitudes for the new low beta qua- 

DE90018011/GAR 105,332 PC A02/MF A01 
DE90501027/GAR 


ps ge 1 Senger. Tome 3. (PIRSEM: 1987 oper- 


review. 
5E00501027/GAR 103,760 PC A14/MF A02 
DE90501028/GAR 
PIRSEM: Rapport d activte. Tome 2. (PIRSEM: 1987 oper- 


ations review. Volume 2) 
DE90501028/GAR 103,761 PC A20/MF A03 
DE90514413/GAR 
Misure di assorbimento gassoso in un impianto LIDAR ad 
anidride carbonica. (Carbon dioxide laser measurement of 
absorption coefficient of gases (remote sensing of air pollu- 


tion)). 

DE90514413/GAR 103,820 PC A03/MF A01 
DE90514414/GAR 

ong pulse. high geome canes narrow bandwidth carbon dioxide 
doppler wind LIDAR applications. 

E005 14474/GAR 102,904 PC A03/MF A01 
DE90514415/GAR 

Theory of A simple parame’ method. 

eset a4iS/QaR 105, 058 nC A03/MF A01 
DE90514416/GAR 

Excimer laser: Status and ives. 

DE90514416/GAR 105,057 PC A03/MF A01 
DE90514417/GAR 


Electric field distribution and electrode design for the ex- 
cimer di laser. 


DE90514417/GAR 105,058 PC A03/MF A01 
DE90514418/GAR 

Operation of a ten liter discharge XeCI 

DE90514418/GAR 105, O88 9. PC A02/MF A01 
DE90514419/GAR 

Clean techi in the Italian chemical industry. 

DE90514419/GAR 103,913 PC A02/MF A01 


DE90514420/GAR 
Unsteady aerodynamics of windmill rotors in presence of 
90514420/GAR 103,720 PC A02/MF A01 
DE90514421/GAR 
3-D FEL pulse propagation equation: An analytical treat- 
ment in the low gain and small Pa, 
DE90514421/GAR 105, PC A03/MF A01 
DE90514422/GAR 
Enhancement and testing program for computerized proce- 


dure manual (COPMA). 

DE90514422/GAR 104,860 PC A02/MF A01 
DE90514424/GAR 

Introduction to the theory of free electron 

DE90514424/GAR 105,061 CA A03/MF A01 
DE90514425/GAR 


New Italian nat plan: Assessing the effects of different 
on the reduction of air pollutant emis- 


fossil | fuels. 

DE90 14425/GAl 103,821 PC A03/MF A01 
DE90514427/GAR 

Scenari di domanda al 2000 e valutazione economico-finan- 

ziaria degli investimenti nel an elettrico. (Electric power 

demand to the year 2000: Utility investment planning tech- 


). 
De90e | 4427/GAR 103,582 PC A0& 
DE90514428/GAR 
Ricerca sulla possibilita’ di definire indicatori congiunturali 
dei consumi energetici. Un case-study: il settore cemento. 
(Energy consumption trend analysis: Cement industry case 
DE90514428/GAR 103,583 PC A0S/MF A01 
DE90514429/GAR 


| camini solari dell’edificio bioclimatico dell’ENEA di Ispra: 
Primi risultati sperimentali. (ENEA Ispra (Italy) bioclimatic 


building solar chimneys. First experimental results). 
DE90514429/GAR 103,114 PC A07/MF A0O1 
DE90514430/GAR 


pest netbeans vere dati e statistiche di base. (Energy 


and economy: Statistical data base). 

DE90514430/GAR 103,762 PC A09/MF A02 
DE90514431/GAR 

ENEA program in the field of renewable sources. 

DE90514431/GAR 103,786 PC A01/MF A01 
DE90514458/GAR 

Foreign-gas pressure broadening and shift of ammonia 

transition lines in the nu(sub 2) vibrational bands. 

DE90514458/GAR 105,333 PC A03/MF A01 
DE90514459/GAR 


Magnetic particles induced by plasma disruptions in toka- 
DE90514459/GAR 105,098 PC A03/MF A01 
DE90514460/GAR 


Automation of the control measurements of a nuclear 
emergency in the ENEA’s research center in Saluggia, Italy. 
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DE90514460/GAR 
DE90514461/GAR 


103,893 PC A01/MF A01 


POaTtS Goon at the new Italian photovoltaic center in 
TIC! (Naples), Italy. 


Deeosi4s64 /GAR 103,787 PC A01/MF A01 
DE90514463/GAR 

ENEA activities on seismic isolation of nuclear and non-nu- 

clear structures. 

DE90514463/GAR 104,861 PC A03/MF A01 
DE90514464/GAR 


\indesmraund water dating by tritium measurements. 
DE90514464/GAR 104,499 PC A02 


DE90514465/GAR 
Caratterizzazione di film sottili di leghe mean Genie 
diante Rutherford backscattering 
ization, by Rutherford backscattering pea of sil 


ee thin films). 
DE90514465/GAR 103,788 PC A03/MF A01 
DE90514466/GAR 
Tecniche di calibrazione dei di itivi fotovoltaici: misure 
effettuate presso i laboratori Fare-Foto durante il Pep 





Round Robin 1987. (Photovoltaic devices: Calibration tech- 

DE90e 4466/GAR 103,789 PC A04/MF A01 
DE90514467/GAR 

Laboratory tests on the Italian BEL 15 reference glass 

DE90514467/GAR 104,835 PC A04/MF A01 
DE90514468/GAR 

Prove di declassificazione del rifiuto liquido MTR tenut 


DE90514486/GAR 102,808 PC A01 
DE90514487/GAR 

a operation of the ENEA (Italy) carbon dioxide LIDAR/ 

station. 

DE90514487/GAR 102,914 PC A01 
DE90514488/GAR 

LIDAR activity of the ENEA ground based station: DIAL and 

Doppler measureme: 

DE90514488/GAR 102,915 PC A01/MF A01 
DE90514489/GAR 

Novel laser fluorosensor: Preliminary results. 

DE90514489/GAR 103,940 PC A02 
pr 

le sounding of atmospheric water vapour from the 

ENEA. DIAL ‘station. 

DE90514490/GAR 102,916 PC A01 
DE90514491/GAR 

C.A. 


R.S. diagnostics on photochemical reactors: Detection 

of reaction intermediates in IR laser vapour deposition of 
ultrafine SiC powder. 

DE90514491/GAR 103,166 PC A01/MF A01 
DE90514492/GAR 

Transceiver optical sensor for instantaneous distances 

measurements with applications to large scenes profilo- 

metry. 

DE90514492/GAR 104,743 PC AG1/MF A01 
DE90514493/GAR 





nel serbatoio F-710/D dell impianto EUREX. nll liquid 
waste, —— in EUREX F-710/D storage tank, declas- 


sification tests). 

DED0S 14468/ GAR 104,836 PC A03/MF A01 
DE90514469/GAR 

Degradazione di policlorodifenili ad elevato contenuto di 

cloro mediante ossidazione umida con acqua ossigenata. 

(Wet oxidation of high chlorine content polychlorobiphen- 


4260514469/GAR 103,914 PC A04/MF A01 
DE90514470/GAR 

Trattamento dei rifuti tossici e nocivi organici mediante il 

processo di ossidazione ad umido con acqua ossigenata a 

bassa uf of toxic and noxious organic 

ae by | use of wet oxidation process, at boiling temper- 








‘e (applications in n 
BE90S14470/GAR 103,894 PC A04/MF A01 
DE90514471/GAR 
Behaviour of the Italian BEL 15 borosilicate glass incorpo- 
ce oo HLW with to the disposal in clay for- 
5E90814471/GAR 104,837 PC A03/MF A01 
DE90514472/GAR 


L’impianto pilota SERSE: descrizione e risultati delle prove 
sperimentali del trattamento chimico di un rifiuto liquido si- 
mulato. (SERSE pilot plant: Description and results of ex- 





sr epee —— on the chemi ofa 

DE0S 14475/GAR 103,182 PC A05/MF A01 
DES0514473/GAR 

Relazione i ica sintetica e schema delle indagini in 


programma sulla circolazione idrica sotterranea dell’area 
circostante ae oe ENEA di Saluggia. (Synthetic schematic 


hydrogeologi ~— z investigation of rdwa EUREX anaseny. 
fe in ia, roundwater dee ie 

Bes0s14473/ GAR gal s AOS) A A01 
cunaveeiasaain 

fon the completeness of closure welds in CIRENE fuel 

element 

DE90514474/GAR 104,895 PC A03/MF A01 
DE90514475/GAR 

Tokamak configuration analysis using the toroidal multi- 

BE90514475/GAR 104,769 PC A03/MF A01 
DE90514476/GAR 

Mechanism for neutron emission from deuterium trapped in 

s. 

DE90514476/GAR 105,334 PC A03/MF A01 
DE90514479/GAR 

Search for neutron emission from deuterated palladium. 

DE90514479/GAR 104,770 PC A03/MF A01 
DE90514480/GAR 

Sensitivity of ICF reactor targets to long-wavelength drive 

nonuniformities. 

DE90514480/GAR 104,771 PC A03/MF A01 
pe otmapial Sg 

Hermitian evolution of two-level quantum systems. 

be00814481/GAR 105,062 PC A03/MF A01 

DE90514482/GAR 


lonic molecular films. Applications. 3. Electron beam stimu- 

lated enhanced adherence. 

DE90514482/GAR 104,125 PC A02/MF A01 
DE90514483/GAR 

ENEA racetrack microtron: Design criteria and status. 

DE90514483/GAR 105,335 PC A03/MF A01 
DE90514485/GAR 

Search for —- phenomena produced by the interaction 


between titanium and deuterium. 
DE9051 4488/GAR "105,336 PC A01/MF A01 
DE90514486/GAR 
ENEA LIDAR/DIAL facility: Contribution to subproject EUR- 
OTRAC/TESLAS. 


Synthesis of ultrafine ceramic powders by means of carbon 


dioxide laser in a flow rea 

DE90514493/GAR 104,114 PC A03/MF A01 
DE90514494/GAR 

Una filtrazione parziale per li ja dipendenza dall’ener- 


CA di un singolo rivelatore TL di di Be0. ag filtration to 


energy ner of a single BeO TL dosemeter). 
DE90514494/GAR "905, 337 PC A03/MF A01 


DE90514495/GAR 
Some findings in the neutron multiplication factor monitor- 


#90514495/GAR 105,338 PC A03/MF A01 
DE90514496/GAR 

Interpretation of the Euracos iron and sodium benchmarks. 

DE90514496/GAR 104,794 PC A02/MF A01 
DE90514497/GAR 


Experience in the handling and transport of spent fuel after 
a storage in pools of Enea’s facilities. 
514497/GAR 104,838 PC A03 


DE90514498/GAR 
Quasi-linear absorption of LH waves by fusion generated 


alpha particles. 
DE90514498/GAR 105,099 PC A03/MF A01 
DE90514499/GAR 


ENEA final results for the IRMA campaign: Intercomparison 
of reaction rate measurements at MASURCA. 
DE90514499/GAR 104,914 PC A03/MF A01 


DE90514500/GAR 
Determination of gross alpha activity in urine by micropreci- 


pitation with LaF3 and alpha spectrometry. 

5E90514500/GAR 104,365 PC A03/MF A01 
DE90514501/GAR 

Developments in the direct statistical approach to Monte 

Carlo optimization. 

DE90514501/GAR 105,339 PC A03/MF A01 
DE90514502/GAR 

LiF Films: Production and characterization. 

DE90514502/GAR 105,063 PC A03/MF A01 
DE90514503/GAR 

LiF film. A tion and luminescence of colour centr 


DE90514503/GAR 105,064 PC A02/MF ‘A01 
DE90514504/GAR 

Pemeceey Papo “gu for neutron emission from deuterium 

De00514504/GAR 105,340 PC A02/MF A01 
DE90514505/GAR 

on _— development at fuel cycle department of 

DE90S14505/GAR 104,839 PC A01/MF A01 
DE90514506/GAR 

Evolution of fod na states driven by a time-dependent 

harmonic itor. 

DE90314806/GAR 105,341 PC A03/MF A01 
DE90514507/GAR 

Stability of internal kink modes with energetic trapped parti- 

DE9051 4507/GAR 105,100 PC A04/MF A01 
DE90514508/GAR 


Un semplice criostato ottico per temperature dell’azoto li- 
quido. (A soon ond optical cryostat for operation at liquid nitro- 


Be90s14608 
90514508/GAR 104, 008 PC A03/MF A01 
DE90514509/GAR 
SEM analysis of injures induced in the trachea of rat by in- 
halation of sodium combustion 
DE90514509/GAR 104,404 PC A01/MF A01 
DE90514510/GAR 
Fabrication of artificial reference defects for non destructive 
testings. 
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NTIS ORDER/REPORT NUMBER INDEX 


DE90514510/GAR 
DE90514511/GAR 
of ran of tracer techniques: Determination of the mass 
uranium in the input solution of reprocessed Elk River 
ES0514511/GAR 104,922 PC A01 
DE90514512/GAR 
temperature sensor-actuator for nuclear and in- 


dustrial applicat 

DE90514512/GAR 104,863 PC A03/MF A01 
DE90514514/GAR 

L'elettrochimica oe: esperimenti alla Fleischmann e Pons. 

ea and Pons experimental electrochemistry: Criti- 

DE90514514/GAR 
DE90514515/GAR 


Air concentrations and radionuclides bresrprat at | Saluggia 
‘North-West a — the Chernobyl nuclear 


104,862 PC A03/MF A01 


103,211 PC A03 


90514515. 103,895 “FC Ade A03 
eaaeonent 
ae eg ern Me AERC. 
—_ establishment (Italy). 
90514516/GAR 104,840 PC A01 
DE90514517/GAR 
Maeeeed, amas Ste he LARS come. staeiis, aah and 
DE90514517/GAR 104,864 PC A03 


DE90514518/GAR 


Numerical and experimental analysis of shock effects on 
the seismic of LMR core elements. 
DE90514518/ 


104,865 PC A03 
DE90514519/GAR 


Implementation and testi 
lem for the CIRENE reactor power 


of an automated in-service in- 


DE90514519/GAR 104,906 pemC A02/MF AO1 
DE90514520/GAR > 
Core void reduction in a BLW/HW experimental 


reactor (Cirene, Latina, Italy). 

DE90514520/GAR 
DE90514521/GAR 

Toroidal ion temperature gradient driven stability in a multi- 

DE90514521/GAR 105,101 PC A03/MF A01 
DE90514522/GAR 

Diagnostiche C.A.R.S. sul reattore per la fotosintesi di pol- 

veri_ceramiche. —_ diagnostics on ceramic powder 

DE90514522/GAR 104,009 PC A03 
DE90514523/GAR 

Technical and commercial aspects of European MTR re- 


5e90514523/GAR 104,896 PC A03/MF A01 


104,915 PC A03/MF A01 


DE90514524/GAR 
Application of robotic systems to a fuel fabrication plant. 
DE90514524/GAR 104,897 PC A02/MF A01 


DE90514525/GAR 
Radiation treatment of hazardous wastes: A preliminary 


survey. 
DE90514525/GAR 103,915 PC A03/MF A01 
DE90514526/GAR 


ENEA contribution to the ENEA-CRP international compari- 
ee eee naan Cer ot eee 


fuel transport flasks. 
DE90514526/GAR 104,795 PC A02/MF A01 
DE90514527/GAR 


Lower hybrid parametric instabilities in the FT plasma. 
DE90514527/GAR 105,102 PC A03/MF A01 


ar ret 
nf mg ENEA industria dal nucleare all’impiantis- 
io industriale: ’ dei prodotti e orizzontalita’ delle 
tecnologie e delle capacita’ selplinals (ENEA (Italy) =. 
fer of nuclear power plant tech 0 in- 
om 
DE90514528/GAR 
DE90514529/GAR 
La ne ENEA/Industria nel settore termoelettro- 
ph termico 





104,866 PC A04/MF A01 


meccanico. | degli impianti per la produzione 
di energia: risultati conseguiti negli anni 1983-87. (ENEA/ 
Italian coordinated R&D in the thermo-electrome- 
chanical sector: 1983/87 program results). 

DE90514529/GAR 104,867 PC A06/MF A01 


DE90514530/GAR 
Peete O68 fm ite ond Dee eae otto 


tions by mixtures of CMPO and TBP in dodecane. 
DE90514530/GAR 103,188 PC A03/MF A01 
DE90514531/GAR 


Photoluminescence in LiF films colored by electron 
DE90514531/GAR 105,065 


DE90514532/GAR 


beam. 
PC A03/MF A01 


Cold-fusion: A ing scheme. 
DE90514532/GAR 105,342 PC A03/MF A01 
DE90514533/GAR 
Extraction of Eu(3) from acid media by octyl(phenyl)-N, N- 
phosphinoxide. 
DE90514533/GAR 104,898 PC A03 
DE90514536/GAR 


Use of additi for imp 
of heavy petroleum fractions. 





of thermal transformation 


DE90514536/GAR 
DE90514537/GAR 
pn of See ond catalytic properties of cobalt 


of alcohols. 
Dees 45377 103,659 PC A07/MF A01 
DE90514538/GAR 


Development of a test facility for a mechanical electrical 
cuninmebeasiniane el eid mastins an aerogenerator: an ex- 


Beoosiasaa/Gan 103,721 PC A03/MF A01 
DE90514539/GAR 


103,658 PC A12/MF A02 


Modelization of cycles. 
DE90514539/GAR 103,703 PC A04/MF A01 


DE90514540/GAR 


Geothermal historical survey of basins. 
DE90514540/GAR 103,691 A03/MF A01 
DE90514541/GAR 


program. A 


nomic evaluation of the Groner energy gootennice nF 
DE90514541/GAR PC A05/MF At A01 
DE90514542/GAR 


DES0S 45427 


pe ene 1985. 


103,790 PC A12/MF A02 
coumeaaiie 
we study for an aeraulic heating system. 
DE9051 /GAR 103, PC A03/MF A01 


DE90514544/GAR 
Thermal comfort in Summer from evaluation to design. Pro- 


DE90514544/GAR 103,705 PC A10/MF A02 
DE90514545/GAR 


Thermal eae manual 1 
DE9051 /GAR 


pn 


7. 
103,584 PC A11/MF A02 


an integrated version of the SOPHOCLE 
generate st i a heat pipe concentrator receiver. 
90514546/GA 103,791 PC A03/MF A01 
Pi nr gehen 
Standardization of solar collectors and systems. National 
and international activities in CSTB in 1986. 
DE90514547/GAR 103,792 PC A03/MF A01 
DE90514550/GAR 
Solar receiver producing a 100 bar - 550C steam with a 
concentra' 


DE90514550/GAR 103,793 PC A03/MF A01 


DE90514551/GAR 
me onaaye of the coutenedl Gia on the temper- 
ture distribution in a ocean rola 
DE90514551 /GAR 103,693 /MF A01 
DE90514552/GAR 


eee Keene OF Ct Lee Oty Ca ae 


E90514552/GAR 103,706 PC A15/MF A02 
DE90514553/GAR 


emmree 3 
DE90514553/GAR 


DE90514554/GAR 
Probabilistic and 


103,722 PC A11/MF A02 


ne nd —peaagalaneammncanag 


DE90514554/GAR 103,694 PC A15/MF A02 
DE90517064/GAR 

System compliance ni — no doteki kyodo sokutei 

a ~ hyoka hoho. ~- ob cme woe _ compli- 

DE9051 7064/GAR 199,254 PC A03/MF A01 
DE90517065/GAR 

Denryoku u ni taisuru j sentaku. 

Ogata center dot)user ni okeru back-up dengen 

kiki sentaku no suryo i. ( choice 


DE90517066/GAR 


DE9051 Dee GAn 4 
DE90517067/GAR 


103,566 PC A03/MF A01 


Sekitan gas ka nenryo no nensho hanno kaiseki. 2. Fuel 
NOx seisei kiko no kento. Ce eee Scot 
for coal gaseous fuel. 2. Study on fuel-NOx forma- 


DE90517067/GAR 
DE90517068/GAR 


103,614 PC A03/MF A01 


Bice cues pare sromee emanate ne 
1 oats hve stack (nenryo 60(percent)) no 
u shiken). ecawarse wat ikw class molten car- 


DE90517068/GAR 103,723 PC A04/MF A01 
DE90517069/GAR 


Kotai nenryo denchi no kiso kenkyu. 1 
103,724 PC A03/MF A01 


keiryo bunseki chosa. (Econometric 
energy). 


DE90517368/GAR 

DE90517222/GAR 103,585 PC A13/MF A02 
DE90517223/GAR 

Minsel bumon energy shohi jittal chosa. (Actual status 


y consumption fn household use). 
DE0S17223/G4R 103,586 PC A13/MF A02 
DE90517224/GAR 


methane gas (sekitanso methane(center oe 

Devos 72ea/Gar on oAoae PC ATO/ME Ada 
DE90517225/GAR 

Sekitan ekika no keizaisei kojo ni kansuru chosa. 

(Studies on factors to improve economics in coal 

17225/GAR 103,615 PC A06/MF A01 
DE90517226/GAR 


Gates teeive yo hewestte Colm 3.64 eanmmn seifion 


riyo oe » hyoka. (Estimation of coal usage technol- 
in relation to CO2 for global 
:90517226/GAR 103,822 PC A06/MF A01 


DE90517227/GAR 

einen satcins tte qunatd chats state Ge 

site survey to information on Policies in the 
y gather . energy 

DE90517227/GAR 103,763 PC A06/MF A01 

DE90517228/GAR 

Shokibo taiyoko hatsuden system donyu ni tomonau den- 

Fas ES ee 
on power system operat ee, 

DE90517228/GAR A05/MF A01 

DE90517229/GAR 

peng Sn i energy donyu kiban seibi itaku chosa hokoku- 


sho. Enetopia(center dot)island koso. 

model chosa. (Commissioned survey oe LS construct 

base eS for Enetopia island 

cones, for model to introduce new energy). 

DE90517229/ 103,764 PC A09/MF A02 
DE90517230/GAR 

Kazan energy kaihatsu kanosei chosa. (Survey of possibility 

DE90517230/ 103,777 PC A14/MF A02 
DE90517288/GAR 


SE es Payee 


industry). 
Besos 726e/GaR, 103,765 PC A03/MF A01 
DE90517289/GAR 


Wasserkraft. (Water power). 

DE90517289/GAR 103,555 PC A03/MF A01 
DE90517290/GAR 

Solarer Wasserstoff. Motor zur Ueberwindung der E: 

und Umweltkrise und der Weltwirtschaftskrise. ( Soler Wyte. 

gen. The motor of rooney crisis of witty and en- 

E00517290/GAR ae 766 PC A03/MF A01 
DE90517292/GAR 

Erstellung von Richtlinien fuer die Pruefung, 

von Windkraftaniagen; an Windk- 


measurements on . 
DE90517292/GAR 103,725 PC A03/MF A01 


DE90517302/GAR 
ertteomene cr in ge Stratosphaere mit einem In- 
pet me ns 2A le race gas nm a in the strat- 
ae ler). 
DOSI7SOZ/GAR 102,917 PC A05/MF A01 
DE90517303/GAR 
Solarenergie und Wasserstofftechnik. Eine Publikation des 
Te f i ‘Solarenergie und Wasserstofftech- 
nik’ des Ministers fuer Wirtschaft und Technik. 
(Solar engi ing. A publication of 
Technology ‘Solar E and i 


90517303/GAR 


E he 
103,660 PC A12/MF 
DE90517322/GAR 


Physiologische Indikatoren und Toleranzmechanismen bei 
P , - 


(Physio- 
es a ns ee oe 
posed to acidity. report). 

Besos t7sa2/CAn : 103,823 PC A0S/MF A01 








Energieeinsatz in der Landwirtschaft. E g, Ver- 
brauch, Einsparung glichkei - die 
Bayerische Landwirtschaftsberatung. (Use of energy in agri- 


DE90517365/GAR 
Kinetische und mechanistische pre nag x ret my hy che- 
Transformation i Si in der 
A (Investigation on the ees pe and 
tics 4. a chemical ; of acid-forming nitric 
atmosphere). 
DE90517365/GAR 102,809 PC A04/MF A01 
DE90517368/GAR 
NO(sub x)-Umsetzu mit NH(sub 3) an A-Koks nach 
einem n Kraftwerksblock. ‘Conversion of NOx 


from ‘A e using NH3, downstream of a gas-fired power 
Be90517368/GAR 109,824 PC A03/MF A01 
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DE90517373/GAR 
Preisrelation von Benzin und Dieselkraftstoff. Moegliche 


ee ere kien ot pont 
tand und . (Price relation of petrol 
Possible interactions between a growing 


and diesel fuel. 

number of diesel vehicles and fuel prices). 

DE90517373/GAR 103,662 PC A0S/MF A01 
DE90517374/GAR 

me cape ge eer fuer die Stadt Reutlingen. 

fener - town of Reutlingen). 

17374/GAR 103,587 PC A13/MF A02 

DE90517378/GAR 


Wasserstoff. Wie aus Ideen Chancen werden. (Hydrogen. 
become ; 


DE90517378/GAR 103,663 PC A07/MF A01 
DE90517385/GAR 


‘Rettet den Wald’ ( 
of action ‘Save the = tr 


17385/GAR a A01 

DE90517388/GAR 

Hydrogeothermic studies on hot dry rock technology. Final 

DE90517388/GAR 103,695 PC A05/MF A01 
DE90517389/GAR 

Untersuchung Wirbelbett-Kontakten fuer die konduktive 

Erwaermung. it. (Study on fluidized bed con- 

tacts for conductive heating. Final 

DE90517389/GAR 103, 259° PC A05/MF A01 
DE90517390/GAR 

Solarchemisches Potential der Sonnenstrahlung. (Solarche- 

mical potential of solar radiation). 

DE90517390/GAR 103,794 PC A03 
DE90517404/GAR 


Entwicklung von photovoltaischen Solarzellen und Modulen 
und entsprechender ee & (Development of 
photovoltaic solar cells and modules and corresponding 


i rrr rd 
DE90517404/GAR 103,795 PC A03/MF A01 


ees 

ueber Ursachen und Minderung der 
-Emissionen an einer Ha Mueliver- 
song Inerpreiton Sr Saran T. C. a. 
sende interpretation 
— on causes and | of Mf cgig ad emssions 
report Pt. C. | Feweedy ‘ond ov pond =. of  PCODIPCDE tor for- 


DE90517413/GAR 103,826 PC A04/MF A01 
DE90517414/GAR 
pees wed Fae fuer den bem 2 beens omy 


PoDo/ecorem 








amma ane f ++ . Partial project: Alcohel 
energies lor roa 
fuels. Methanol Final report). 
DE90517414/GAR 103,827 PC A05S/MF A01 
DE90517429/GAR 
Moeglichkeiten und A der Mind luft ji 
Emissionen durch neue hi n. Absch- 


phe a of ee emissions of 
air pollution by new environmental protection technologies. 
DE90517429/GAR 
DE90517430/GAR 
Informationssystem fuer Umwelttechnologien - Umwelttech- 
a (Information system for environmental 
DE90517430/GAR 103,829 PC A14/MF A02 
DE90517439/GAR 
Innovation Steinkohie 1982-1986. Dokumentation der 
dur no ie im Rahmen ay P 
gieforschung peg cor ged undesregier- 
(Innovation hard coal 1982 Energy research and 
technology programme. Docu 


mentation of the project re- 
104,543 PC A08/MF A01 


103,828 PCAI1 


DE90517439/GAR 
DE90517458/GAR 

ae auch fuer Strom aus: Sonne, Wind und 

Wasser. Erneuerbare Energiequelien: Heimisch wie die 

Kohle. (‘Kohiepfennig’ also for solar, wind and hydroelectric 

4 energy sources: As easily available in 
fae EA 

DE90517458/GAR 103,588 PC A04/MF A01 
DE90517476/GAR 


it - Ergebnisse der Waldschadenserhe- 
1989. (Report on the state of the forest - results of 


the forest dai survey 1989). 
DE90517476/GAR 104,460 PC AOS/MF A01 
DE90517479/GAR 
Numerische Simulation von Kaltluftabfluessen im Raum 
Wiesbaden. (Numerical simulation of cold-air flow-offs in 
the area of Wiesbaden) 
DE90517479/GAR 102,865 PC A04/MF A01 
DESOS17E08/GAR 





fuer die i /Sanier- 

<n ‘cetiondichen Hochbauten. Abschiussbericht. 

o aclay for , modernization/renova- 

DE90517508/GAR 03,589 PC AOS/MF A01 
DE90517548/GAR 

mo pee ow mc | Wachstumsmodelie zur 7 eneneee 

esten von Hypothesen ueber systema- 

tische Stoereinfluesse beim Wachstum von Kiefern mit 


OR-20 VOL. 91, No. 2 





entsprechender Versuchsplanung. Schlussbericht. (Growth 

models based on time series for forecasting and testing hy- 

ogee about systematic disturbances of pre —“ and 

DE9051 yea/Geh 104,461 mec ‘os /MF A01 
DE90517557/GAR 

Statusreport: Physikalisch-chemische Prozesse in der At- 

pao penn (Status report: Physico-chemical processes in 

a 

DE90517557/GAR 102,918 PC A07/MF A01 
DE90518439/GAR 

Phase separation in amorphous CuTi hydrides. 

DE90518439/GAR 104,158 PC A02/MF A01 
DE90518440/GAR 

armenian ant etna eeeemten in Gaambees 

‘e i 

DE90518440/GAR 104,159 PC A02/MF A01 
DE90518441/GAR 

Perturbed angular tudy of Lt diffusion in 

talline oe) al iS 

Deoos 18441 GAR ‘morphs 2728 PC A02/MF A01 

DE90518442/GAR 


Creep corrosion behaviour of welds in alloy 800 H and 
316L and in several experimental ferritic stainless steels. 
DE90518442/GAR 104,167 PC A03/MF A01 


DE90518443/GAR 
Neutron diffraction studies of are hydrides. 
DE90518443/GAR PC A02/MF A01 
DE20518447/GAR 


Zeolite deactivation mode. Coked zeolite characterization 
ion of various molecules. 
DE90518447/GAR 103,664 PC A08/MF A01 
DE90518448/GAR 
Sonic and ultrasonic elastic wave velocity and attenuation 
in rocks under ing pressure. 
DE90518448/GAR 104,485 PC A13/MF A02 





DE90518449/GAR 

Probabilistic approach of elasto-plastic behavior of offshore 

under wave forces. 

DE90518449/GAR 104,960 PC A09/MF A01 
DE90518453/GAR 

Study of catalytic properties of modified zeolites with large 

sige pore. 

DE90518453/GAR 103,665 PC A10/MF A02 
DE90518454/GAR 

Normal heptane transformation on a zeolitic 

in presence of hy sulfide and ammonia. 


cal pri 
DE90518454/GAR 
DE90518676/GAR 


103,666 PC A07/MF A01 





— leverandoerer fan s- rr aes Og overvaagn- 
uipment for poh eamenen’ oa 4S wanitianiieg 

pals purpose pd plants). 

DE90518676/GAI 103,556 PC A05/MF A01 
DE90518677/GAR 

Erhvervsmaessig og produktion af kraft 

overskudsvarme. sel utilization and cohen a 

combined power and heating pe ' Cy it). 

DE90518677/GAR 03,557 PC A07/MF A01 
DE90518678/GAR 

Stoej og luftforurening fra vejtrafikken i Koebenhavn. (Noise 

and air pollution from road traffic in Copenhagen). 

DE90518678/GAR 103,830 A03/MF A01 
DE90518679/GAR 


Soldrevet spildevandsrensning. Demonstrationsaniaeg paa 
Folkecenteret. (Solar-driven treatment of sewage. Demon- 
stration system at ‘Folkecentret’). 





0E90518679/GAR 103,796 PC A03/MF A01 
DESO 18881/GAR 

Drifts- og ii i et elsystem. (Planning 

of operation and investments in an 2h eect power» item). 

DE90518681/GAR 103,831 A06/MF A01 


DE90518683/GAR 
Pilot seismo-stratigraphic study on the West Greenland 
continental shelf. 


DE90518683/GAR 104,544 PC A03/MF A01 
DE90518685/GAR 
Forurenede pga Lossepladsprojektet. (Pollut- 
po gasworks ery inds. The wast dump 
90518685/GAR 103,973 ‘A10/MF A02 
DE90518690/GAR 


Toimintakatsaus ja ayy eaeen 1989 tutkimussuun- 
—_ IEMO-research plan for the 


605 18600/GAR 103,767 PC A03/MF A01 
DE90518692/GAR 
peers vite syrjaeyttaevae ilmanjako toimistohuoneessa. 


jane ment air distribution in office rooms). 
DE90518692/GAR 103,115 PC A07/MF A01 
DE90518693/GAR 

Rakennusten sisaeilmasto - LVI-ohjekortti. (Indoor climate 
office buildings - HEPAC standard). 

R 103,116 PC A03/MF A01 

DE90518694/GAR 

limanvaihto, asukkaiden viihtyvyys ja energiansaeaestoe. 

(Ventilation and habitants’ well-being and energy conserva- 


tion). 
DE90518694/GAR 103,117 PC AO5/MF A01 


DE90518695/GAR 
a ann at gy ee - on wastes. om 
hyoetykaeyttoe. Desulphuriza' wastes 
gro power plants - Amount, quality and utilization in 
DE90518695/GAR 103,916 PC A06/MF A01 
DE90518696/GAR 


Suomalainen kyimaen ilmaston rakennustekniikka. Osa 8. 
Tyoemaatekniikat. (Finnish construction pe Ape (ee: in the 


cold climate. Part 8. The construction site ony). 
DE90518696/GAR 103,121 Be A05/MF A01 
DE90518697/GAR 


Tietaemystekniikan vaelineet metallien valmistuksen nae- 
koekulmasta, kokemuksia ja vaatimuksia. (Review of knowl- 
based technol for steel and base metal industries, 


500518007 /GAR 104,181 PC AOS/MF A01 


DE90518699/GAR 

Valoa faet laemmoeneristeet - materiaalit ja 
kaeyttoe. thermal insulations - materials and 
DE90518699/GAR 103,124 PC A04/MF A01 
DE90518700/GAR 

Pientaloalueen | kaukol. j 





pce: Penryn rtnnrnet (Operation experiences a a poses ‘tem- 


feaee re district heating system in a small-house area). 

30S 18700/GAR 103,707 PC A03/MF A01 

DE90518704/GAR 
Uusiutuvat e ehteet ja uudet ayy een 
kat; kartoitus en aikavaelin poten ta ja pe pal 
vystae Suomessa. (Reneweable 


sources ‘eg. bony 
conversion techniques; an evaluation of the fong 





orn poke ntial and competitiveness in Finl 

besos 8704/GAR 103,807 “A08/MF A01 
DE90518705/GAR 

Omavaraisen ny! emg esi een. (Au- 

tonomous e house; pthc ny 

DE90518705/¢ R 08,118 PC A04/MF A01 
DE90518706/GAR 

Kuumahierreprosessing —- kulutuksen oe 

by developing refiner plate = = m * ad 

es). 

DE90518/00/GAR 104,226 PC A03/MF A01 
DE90518707/GAR 

Kaasudieselin oes hierteen ja hiokkeen valmistukseen. 

pos wre of gas d in refiner mechanical pulp and 

Besosteror/Gan 104,227 PC A05/MF A01 
pict 


Kevytoeljykattilalaitoksen SS (Guide for the 


in at ht fuel oil boiler plant) 
DE90518709/GAR 103,708 PC AO7/MF A01 





DE90518710/GAR 
Exvel-turb i kaey paperikoneen Aa ja 
lauhdejaerjest imaessae sekae imujaerjestelmaessae. 
(Exvel turbo fan in machine steam and condensate 


systems and in vacuum systems). 
DE90518710/GAR 103,590 PC A04/MF A01 


DE90518711/GAR 
Laemmitys- ja ilmastointiprosessien dynaaminen simulointi 
HVACSIM(sup + nngene (HVACSIM(sup + )-program, 
user's experience 
DE90518711/GAR 103,709 PC A06/MF A01 
DE90518712/GAR 


Katsaus hoeyryturbiinien rikkomattomien testausmenetel- 
mien kaeyttoeoen. (View of NDT-methods used in steam 


turbine tests). 

DE90518712/GAR 103,558 PC A03/MF A01 
DE90518713/GAR 

oa saeaestoen maeaerittely. (Defining energy conser- 

DE90518713/GAR 103,768 PC A04/MF A01 
DE90518714/GAR 

Properties s of acoustic energy ay 

DE90518714/GAR 105,003 PC A11/MF A02 
DE90518715/GAR 

Begosisy GAR 103,941 PC A12/MF A02 
DE90518736/GAR 

Offshore | permeabiliteetin vaikutus veden- 











alaiseen ijauh (Effect of offshore 
= steel permeability on underwater magnetic parti- 


DE90518736/GAR 104,961 PC A03/MF A01 
DE90518764/GAR 

Nordtest - identifisering av oljesoel. Betydni on eer 

tification of oil spills. Significance o ef voccooeadetion tor te 
S-identification 


M oil spills). 
DE90518764/GAR 103,942 PC A03/MF A01 
DE90518765/GAR 


Hep e+ ee fra avfallsforbrenning. (Residues from munic- 





solid waste incineration). 
Beoos16765/Gan 103,832 PC A03/MF A01 
DE90518766/GAR 
Magnetohydrodynamik MHD. Teknikbevakni Slutrapport 
an 1000. MHD. Ti Technology exam- 
inal report Jan 1990). 
DES 16766/GAR 103,559 PC A03/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


DE90518767/GAR 
——_ foer energiproduktion. (Solar cells for energy pro- 


DEo05) 8767/GAR 103,797 PC A04/MF A01 
DE90518768/GAR 

Final report. Project solar cells EG. 

DE00s18768/Gan 103,798 PC A03/MF A01 
yas curayrcanc cal 

Harmonic curr pulsations with pulse width 


and torque 
vodig oo ae in AC motor drives. 
De90s 18769/GAR 103, 726 PC A02/MF A01 


DE90518770/GAR 





| noise situation around a large 
Swedish pro wind ine. 
DE90518770/GAR 103,873 PC A07/MF A01 
DE90518771/GAR 
Se oe ARNG eS NEED 





DE90518771/GAR 103,874 PC A03/MF A01 
DE90518772/GAR 

Some aspects of wind diesel syst with ref to 

Chalmers experimental wind diesel system. 

DE90518772/GAR 103,727 PC A03/MF A01 
DE90518773/GAR 

Use of a and disc-designed generators in 

order to increase the from the windmill. 

DE90518773/GAR 103,728 PC A02/MF A01 
DE90518774/GAR 


Power control of a fixed-pitch hn inca horizontal 





windmill used in a wind-diesel system 
DE90518774/GAR 103,729 PC A03/MF A01 
DE90518775/GAR 
Induction machines with two three-phase windings in con- 
vertor applications. 
DE90518775/GAR 103,730 PC A02/MF A01 
DE90518776/GAR 
Electrical system with frequency convertors for variable 
speed operation of windturbines. 
DE90518776/GAR 103,731 PC A02/MF A01 
DE90518777/GAR 
Variable speed ac-generators in wind energy convertors. 
DE90518777/GAR 103,732 B¢ A02/MF A01 
ESOS 16778/GAR 
of an wind-diesel system with a dy- 
namic battery stora 
DE90518778/GAR 103,733 PC A02/MF A01 
DE90518781/GAR 


Some preliminary results from Se 

measurements in a coastal — in m lenge 98 

DE90518781 /GAR AOS/MF A01 
DE90518782/GAR 

Kite or ballon borne sonde system for wind speed and tur- 

bulence measurements, with some wind energy applica- 

tions. 

DE90518782/GAR 
DE90518783/GAR 

Vindkraftverk Goeteborg. Slutrapport. (Wind power plant 


Gothenburg. Final report 
103,734 PC A03/MF A01 


103,778 PC A03/MF A01 


DE90518783/GAR 
DE90518784/GAR 


GAROS input deck description. 

DE90518784/GAR 
DE90518785/GAR 

GARFEM input deck description. 

DE90518785/GAR 
DE90518786/GAR 


pope oo of shear offset and rigid offset in finite ele- 
ment code GARFEM. 


" 103,735 PC A03/MF A01 


103,736 PC A03/MF A01 


DE90518786/GAR 103,737 PC A04/MF A01 
DE90519511/GAR 5 

Options for inhouse e' 

DE90519511 OAR —— 102, 099 °c A03/MF A01 
DE90519536/GAR 

pen noone of Energy's ny energy R and D pro- 

=e. veg report 1988/8: 

90519536/ 103, 769 PC A06/MF A01 

climes. 

Assessment of the Borrowash pneumatic low head hydro 

Besos 9538/GAR 103,560 PC A03/MF A01 
DE90519539/GAR 


Co er modelling of intertidal mudflats areas. 
DE90519539/GAR 104,925 PC A05/MF A01 


DE90519649/GAR 
Wind turbine type WHP-15-3-25 tests at the ECN wind tur- 


bine test station. 
DE90519649/GAR 103,738 PC A03/MF A01 
DE90519652/GAR 


Membrane-based thin ~~ SOFC-technology. Third 


report, January-June 
519652/GAR 103,739 PC A03/MF A01 
DE90519653/GAR 


CO- en NO(sub 2)-luchtverontreiniging bij parkeervoorzien- 





DE90519653/GAR 103,833 PC A03/MF A01 
DE90706108/GAR 

Proceedings of the 1989 International Nuclear Physics Con- 

ference. v. 1. 

DE90706108/GAR 105,343 PC A21/MF A03 
DE90706132/GAR 

Contributions to the sim- 

auneealintemen Giese Fe’, Mr 20 Sep 190 

DE90706132/GAR 105,103 PC. .03/MF A01 


ye ent 
4 of agricultural wastes. 
Be 170683) Gs GAR 103,667 PC A10/MF A02 
DE90796210/GAR 
pa mses av ventilationsiuft med gas. (Gas heating of ven- 


tilation 
DE90796210/GAR 103,710 PC A06/MF A01 
DEL-SG-03-90 
Citizen Opinions about the Delaware Estuary: Results of a 


Public Opinion Survey. 
PB91-106831/GAR 104,721 PC A03/MF A03 
DESY-HERA-90-09 
pe ey Schwingungen von supralei- 
und ihres Einflusses auf die 
Stanstabitac bei HERA. (Studies of mechanical oscilla- 
magnets and their in- 
feome on the beam stability at HERA). 


TIB/B90-82031/GAR 105,398 PC E09 
DFVLR-MITT-89-02-REV 
Materials and Struct. for 2000 and : An Attempt- 





pl. erg by the Dir Materials and Structures Depart- 


N90-26173/6/GAR 102,409 PC A05/MF A01 
DGLR-88-01 


A und Wende - vom Kolben-Grossflugmotor zum 
Strahitriebwerk. oars Ipswing and turn - from the large aircraft 


jet engine). 
Figs/890-81825/GAR 102,476 PC E09 
DGLR-88-06 
Trainingsverfahren und Lernverhalten. (Training methods 
behaviour). 


and learning 
TIB/B90-81979/GAR 102,524 PCEN1 
yar ccorsom 
tzte Ausiese und rechnergestuetztes Train- 
rg von Personen fuer komplexe Fahrzeugfuehru 
eo selection and computer-aided training 
of personnel for complex aircraft control tasks). 
Fie/8e081944/GAR 102,250 PCE14 


DGLR-89-04 
Mensch und Technik im System Luftverkehr des Jahres 
2000 und danach - der Weg dorthin. (Man and machines in 
the air traffic system of the year 2000 and thereafter - the 
way there). 
TIB/B90-81980/GAR 105,735 PC E1S 
DGLR-90-01 











DOE/BC/14434-1 
ei ees und vse oA 
3 quoney response tion of oun and the fre- 
the laser gyro Mp oe 
Fis /500-81624/GAR 806.747 PC E09 
DLR-FB-90-24 
Ein h h-physikalisches Modell a Beschreibung 
transitioneller Gi i ig . 1. Die linearen 
= nichtlinearen SS i (A 
bounderptiger en Pt 1. The | linear and Latour dis- 
turbance differential - 
TIB/B90-81835/GAR 102,364 PC E09 
DLR-MITT.-90-03 


Performance measurements and balance of an SPS 
Vv 160 Siiing motor at te German Rercepace Restiich 
Establist ; 

TIB/B90-82051/GAR 


103,326 PC EO7 
DLR-MITT-90-04 
Aircraft a gore Monitoring Systems. 
N90-27617/1/GAR 102,373 PC A25/MF A04 
DLR-MITT.-90-09 
Ti : 6. Nutzerseminar des Deutschen Fernerkun- 
tenzentrums DLR. (Proceedings: 6th user semi- 
LE = ima 
TIB/B90-81978/GAR 104,798 PC E09 
DOD/DF/DK-90/019 


Historical Battles (Benchmarks) Data (IBM PC) (for Micro- 


computers). 

PB91-505131/GAR 104,447 CP DO1 
DOD/DF/DK-90/020 

Historical Battles (Benchmarks) Data (IBM PS/2) (for Micro- 


computers). 
PB91-505149/GAR 104,448 CP DO1 
DOD/SW/MT-91/002 


DARK: Distributed Ada Real-Time Kernel (Version 3.0). 
PB91-505255/GAR 103,437 CP T03 


DOE/AL/43058-T3 
Investigation of particulate formation during diesel spray 
combustion. Technical progress quarterly report, Maron 1. 1- 


May 31, 1990. 

DE90012682/GAR 103,809 PC A02/MF A01 
DOE/AL/58309-46 

Risk of the transport of contact handled transuran- 

ic (CH-TRU) wastes to Waste Isolation Pilot Plant (WIPP) 

—_ > aie highway routes in New Mexico using RAD- 

DE90017272/GAR 104,364 PC A04/MF A01 
DOE/BC/10847-20 


Enhanced oil recovery through in-situ surfactants 
by chemical injection. Fin report, 1988-1989. 
DE90000253/GAR 104,523 PC A07/MF A01 





propulsion forum: Future civil engines and the DOE/BC/ 14000-3 
MBO SIIGAR 0s058 PCE ial of ogg te gm 
11 103,8. 14 
- field. development. Integrated nae aa engineering 
DHEW/PUB/NIOSH-78-128 studies: 
Effects of Inorganic Lead on Behavioral and Neurologic DE90000255/GAR 103,618 PC A06/MF A01 
Function, January 1978. comenrere 
PB91-108126/GAR 104,332 PC A06/MF A06 Assessment 0} potential of the San 
DIF-20/13/05 poe ~ Pal pe mere le of my Central Basin Platform) 
Profil- und Tiefschleifen von Hochi play in Texas. 
pone ontapnnte nh «phone and deep ane of canoe DE90000256/GAR 104,525 PC A08/MF A01 
formance and special pr ). DOE/BC/14000-5 
TI8/A90.81975/GAR 104,064 PC E07 A + ot the » - potential of the C 
DIGEL-1989-1 Fork Platform carbonate play in Texas. 
bs 4 A we t- ator Met Transformatoren, September-De- DE90000257/GAR 103,619 PC A05/MF A01 
(6.4 Kv Pulse Generator with Transformers). DOE/BC/14126-16 
NOO-27063/8/GAR 103,495 PC A03/MF A01 Study on eee all nigel I 
DLR-FB-90-09 analysis, production schedule optimization and reservoir 
Experimentelle Unt hi der Querstrc bili 








taet im linearen und nichtlinearen Bereich des Transitions- 

gebietes. (Experimental investigation of cross-flow instability 

in the linear and non-linear stage of the transition “—. 

TIB/B90-81838/GAR E11 
DLR-FB-90-10 

Numerical study of the response of the laminar unsteady 

separated flow about a circular cylinder to changes of 


co} ’ 
TIB/B90-81823/GAR 102,362 PCE11 
DLR-FB-90-11 
Zur Auslegung hochkonzentrierender Solarkollektoren und 
Solarkollektorsysteme. (Design of highly concentrating solar 
collectors and solar collector systems). 
TIB/B90-81937/GAR 103,802 PC E09 


DLR-FB-90-12 


Some studies related to a new hexagonal compound para- 
po ya aed (HCPC) as a secondary in tandem with a 


718/890-81998/GAR 103,803 PC E07 
DLR-FB-90-020 

Undercooling and Soli tion. 

N90-26678/4/GAR 105,133 PC A03/MF A01 
DLR-FB-90-21 


Chemische ent women. von Oberflaechenschichten auf 





ingen. Casus: Parkeergarage Leeuwenstraat, RA 
(CO- and NO2-air pollution on parking lots. Case: Parking 
lot Leeuwenstraat, Rotterdam, Netherlands). 


a ern. (Chemical treatment of alu- 


minium alloy powder surfaces). 
TIB/B90-81839/GAR 104,221 PC E07 


DE90000249/GAR 
DOE/BC/14126-20 


Accurate measurement of heat ete oe ha mem 
sensors with ition to petroleum 


104,520 PC A06/MF A01 


DE90000286/GAR 104,519 PC 4/MF A0o1 
DOE/BC/14126-22 

SUPRI heavy oil research oer ieee thirteenth annual report, 

October 1, 1988-September 

DE90000250/GAR 104, 521 PC A07/MF A01 
DOE/BC/14126-25 

Theoretical development of flow into a well through perfora- 

DE90000251/GAR 104,522 PC A07/MF A01 
DOE/BC/14126-26 


Effect of metallic additives on in situ combustion of Hun- 
pk aaa 


90000259/GAR 104,526 PC A05/MF A01 
DOE/BC/14200-T1 
i designed study of the variables and parameters 
of carbon dioxide equations of state. 
DE9001 6196/GAR 104, 534 PC A06/MF A01 
DOE/BC/14434-1 
Depositional sequence | sn age = sedimentologic model- 
ing for imp y reservoirs. 





Quarterly report, April-June 1000.. 
DEBOOISTSe/GAR 104,484 PC A02/MF A01 


January 15,1991 OR-21 
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DOE/BC/14473-3 
Demonstration of SS inverse VSP for reservoir 
- - ammaaaaees tions. Quarterly report for April-June 
DE90016736/GAR 104,538 PC A02/MF A01 
DOE/BC/14659-1 
Characterization of non-Darcy a flow a 
bearing formations. Quarterly report for April-June 
DE90016735/GAR 104,537 PC AWM ‘A01 
DOE/BC/14666-1 


Development of luminescent bacteria as tracers for geologi- 


a characterization. Quarterly report for April-June 
DE90016734/GAR 104,536 PC A01/MF A01 
DOE/BP-1307 


Northern Cascades corridor ee draft. 
DE90017093/GAR 104, A09/MF A01 
DOE/CE-0293P 


Annual report to the President and the Congress on the 





State Energy Conservation Program for calendar year 1988. 

DE90014849/GAR 103,751 PC A03/MF A01 
DOE/CE-0294P 

Thirteenth report to Congr Ci hensive program and 


7007(c), and seston oH) Energy Security Act, Pub. L. 


96-294, 42 U.S.C. 7373. 
DE90014838/GAR 103,750 PC A04/MF A01 


DOE/CE/15401-TS 


Miniature inexpensive, oxygen sensing element. Quarterly 
oy hh, 1990-July 31, 1990. 





14080/GAR 104,003 PC A02/MF A01 
DOE/CE/26559-T4 
Ice ny pen erization testi of a direct 
freeze district a. pom Interim report No. 1. 
nen seg 103,701 PC ‘A03/MF A01 
DOE/CE/26577-T 
Hospital chilled ie loop assessment Miami District Cool- 
ing project. Final report. 
90015520/GAR 103,700 PC A11/MF A02 
re rene 
Methodol and handbook for includi p soci Sepa 
in rates for — and small power production: A 
least cost approach 
DE90014933/GAR > 103,752 PC AOS/MF A01 
DOE/CH/03000-T 17 
FIRUS-88 networked alarm and utility ee system. 
DE90017556/GAR 103,479 PC A01/MF A01 
DOE/EH-0090-VOL.1 


US Department of Tad technical safety appraisal refer- 
ence manual. Volume 1 





DE90014833/GAR 104,297 PC A10/MF A02 
DOE/EH-0090-VOL.2 
US Department of Energy | safety appraisal refer- 
ence manual. Volume 
DE90014834/GAR 104,298 PC A03/MF A01 
al 
poh mes Effects of lonizing Radiation 
BEIR) io md to the pees of Energy. Final report. 
:90016673/GAR 357 A04/MF A01 
DOE/EH-0159T 


a of sheltering in buildings and vehicles for plu- 


DE90016697/GAR 104,792 PC A04/MF A01 
DOE/EH/89027-H1P 

ee climate change. Strategies for energy research 

DE90014848/GAR 103,811 PC A07/MF A01 
DOE/EIA-M028(90) 

Oil market simulation model: User's manual 

DE90015982/GAR 103,626 bc A03/MF A01 
DOE/EIA-0035(90/05) 

Monthly a retow, May 1990. 

DE90015988. 103,572 PC A07/MF A01 
DOE/EIA-0109(90/06) 

Petroleum monthly, June 1990. 

DE90017411/GAR 103,656 PC A07/MF A01 
DOE/EIA-0121(90/1Q) 

Quarterly coal report, January-March 1990. 

DE90016799/GAR 103,645 PC A07/MF A01 
DOE/EIA-0125(90/1Q) 

Coal distribution, January-March 1990. 

DE90017412/GAR 103,657 PC A06/MF A01 


DOE/EIA-0202(90/1Q) 
+ tag energy outlook. Quarterly projections, January 


DE90016013/GAR 103,574 PC A04/MF A01 
DOE/E1A-0226(90/04) 

Electric Power Monthly, April 1990. 

DE90014991/GAR 103,548 PC AO8/MF A01 
DOE/EIA-0226(90/05) 

Electric power monthly, May 1990. 

DE90016114/GAR 103,575 PC A08/MF AO1 
DOE/EIA-0340(89)/2 


Petroleum supply annual 1989. Volume 2. 


OR-22 VOL. 91, No. 2 


DE90016012/GAR 103,628 PC A25/MF A04 

DOE/EIA-0380(90/05) 
Petroleum marketing monthly, May 1990. 

DE90015522/GAR 103,623 PC A09/MF A01 
DOE/EIA-0478(89) 

Uranium industry, annual 1989. 

DE90017413/GAR 104,541 PC A06/MF A01 
DOE/EIA-0520(90/07) 

International petroleum statistics bt Jul 

DE90016010/GAR Pag By A03/MF A01 
DOE/EIA-0520(90/08) 

International petroleum statistics report. 

DE90016285/GAR 103,631 PC A03/MF A01 
DOE/EIA-0523(89/4Q) 

International oil and gas exploration and peta an ac- 

tivities. , fourth quarter 198: 

DE90016014/GAR 104,533 $c A03/MF A01 
DOE/EIA-0533 

Energy consumption by end-use sector: A comparison of 

measures by consu' and supply surveys. 

DE90015858/GAR 103,571 PC A03/MF A01 
DOE/EM-0004P 


Summary of expenditures of rebates from the low-level ra- 
dioactive waste surcharge escrow account for calendar 
wl a Report to Congress in response to Public Law 


DE90016658/GAR 104,824 PC A03/MF A01 
DOE/ER/00038-3304 
Radiation ey ery ga of Notre Dame quarterly 
po oes April 1-June 
'90016220/GAR 103,187 PC A03/MF A01 
DOE/ER-0466P 


FEDIX: An on-line information service for universities and 
po — organizations: User’s guide. Version 3.0, Re- 
lease 1.0. 

DE90014835/GAR 102,253 PC A04/MF A01 

DOE/ER/05490-110 

High precision study of the space distribution of the colour 
flux in = any 2B _ gauge theory. 

DE90017. 105,328 PC A01/MF A01 


sdaandnaben 

Seay of Langevin simulation for complex Gaussian 

in ; 

E90017402/GAR 105,326 PC A01/MF A01 
DOE/ER/05490-123 

eae gg in elementary arian physics. Progress report, 

arch 1, 1990-February 28, 

Dee0o! 7278/GAR 05, 322 PC A06/MF A01 
DOE/ER/13406-5 

Cogsnenatati chemistry of bimetallic compounds. 

DE9001 7601 /GAR 103,210 PC A02/MF A01 
DOE/ER/13530-T1 


Study of magnetic field reconnection and plasma processes 


in the Inetosphere. Summary progress oe 
DE9001611 7/GAR 102,807 A02/MF A01 
DOE/ER/13560-T1 


Investigation of laser diagnostics of PACVD processes for 
depositing hard face coatings. Performance report for the 


period 1989-31 May 1990. 
DE90016209/GAR 104,122 PC A02/MF A01 
DOE/ER/13600-T1 


— rugate structures for x-ray optics applications. 
inal ri 5 


DE90017103/GAR 105,314 PC A08/MF A01 
DOE/ER/13600-T3 

Holographic te structures for x-ray optics applications. 

Phase 1, ned lepert 

DE90017220/GAR 105,319 PC A07/MF A01 
DOE/ER/13702-3 


Model approach to vanadium in crude oils and their refin- 


ing. ess 
DE90016605/GAR 103,633 PC A03/MF A01 
DOE/ER/13715-2 





logy at the Oregon Graduate Center. 
Annual report, 2nd year. 


DE90016126/GAR 104,265 PC A03/MF A01 
DOE/ER/13850-15 

Thermophysical properties of fluids and fluid mixtures. 
report. 

16306/GAR 104,193 PC A03/MF A01 
DOE/ER/ 13860-3 


Time-resolved FTIR emission studies of laser tofrag- 
mentation and chain reactions. Progress report, lember 


15, 1987-September 15, 1990. 
DE90017223/GAR 103,258 PC A03/MF A01 


‘aoe 
Design and of reactive a systems. 
wate pd Ag ony 1988-June 30, 1990. 
DE90016731/GAR 103,181 PC A03/MF A01 
DOE/ER/14058-1 
Cross-hole AF veryp om ngs Be in a partially depleted reservoir. 


August 1989-April 1990. 
Dea TS2O/GAR 104,540 PC A03/MF A01 
DOE/ER/25006-5 


——— environments, interactive graphics and nonpara- 
metric methods for data analysis. Progress report 1989-90 
and Research at 1990-91. 


DE90016128/GAR 103,395 PC A03 
DOE/ER/25019-19 

Mathematical analysis of bursting electrical activity in pan- 

creatic beta cells. 

DE90016119/GAR 104,288 PC A09/MF A01 
parse. ae 


aic hierarchical basis preconditioner. 
of 90015875/GAR 104,231 PC A03/MF A01 


DOE/ER/40143-7 
pageies studies in few-body intermediate energy 
ics. Progress report, November 1, 1989-August 31, 1990. 
DE90017279/GAR 105,323 S A0%/MF A01 
DOE/ER/40231-T9 
Research program in elementary particle theory: Outstand- 
ing Junior Investigator nen m= Progress report for the 


ending December 31, 

DE90017285/GAR 105,325 PC A03/MF A01 

DOE/ER/40256-5 
lotron based nuclear science. Progress report, April 1, 
9-July 31, 1990. 

DE90016502/GAR 105,279 PC A08/MF A01 
DOE/ER/40310-T1 

Photon detector for MEGA. Progress report, May 1, 1989- 

July 15, 1990. 

DE90016496/GAR 105,277 PC A03/MF A01 
DOE/ER/40322-102 

Theoretical studies in nuclear reactions and nuclear struc- 

ture. ey => report. 

DE90016202/GAR 105,252 PC A05/MF A01 
DOE/ER/40387-4 

Study of structure of nuclei with neutrons and nuclear data 

measurements for MFE. Progress report, December 1, 

1987-July 31, 1990. 

DE90015733/GAR 105,243 PC A10/MF A02 
DOE/ER/40404-2 


a chemistry progress report, (August 1, 1989-July 31, 


DE90016307/GAR 105,258 PC A04/MF A01 
DOE/ER/40415-15 
Medium energy nuclear physics research. Progress report, 





October 1, 1989-June 30, 1990. 

DE90015852/GAR 105,245 PC A04/MF A01 
DOE/ER/40418-3 

Radioactive decay and nuclear structure studies. Progress 

a 

DE90016501/GAR 105,278 PC A04/MF A01 
DOE/ER/40427-05-N90 

Parity nonconservation and nuclear polarizabil 

DE90016121/GAR 105,251 PC Ad: n02/MF A01 
DOE/ER/40537-1 

Po oneeesy imental nuclear physics. Annual report 1 

D 90016120/GAR 105,250 PC A06/MF A02 
DOE/ER/45253-6 

Physical and ic structure of the electrolyte-solid 

paren Fade yoy meee op Progress report, Jan- 

uary 1, 1989-June 30, 1990. 

DE90015935/GAR 103,197 PC A03/MF A01 
DOE/ER/45295-3 


Atomistic studies of grain boundaries in es and com- 
pone. Progress report, July 1, 1989-June 30, 


12401/GAR 103,192 PC 'a03/ MF A01 
DOE/ER/45298-6 

Synthesis and properties of novel cluster phases. Progress 

DE90015824/GAR 103,178 PC A02/MF A01 
DOE/ER/45330-2 


Excitons in semiconducting superlattices, quantum wells, 

pak ternary —_— report, September 15, 1988- 

DE00017287/GAR ; 105,125 PC A03/MF A01 
DOE/ER/52127-67 


Overview of advanced fuel fusion. 
DE90015660/GAR 105,241 PC A03/MF A01 


DOE/ER/52127-70 


Control of helium accumulation. 
DE90015658/GAR 105,080 PC A03/MF A01 


DOE/ER/53201-T5 


Stellarator . Progress report. 

DE90017607/GAR 105,096 PC A02/MF A01 
DOE/ER/53217-4 

Theoretical atomic physics for fusion. 1990 Ani pee 

DE90017280/GAR 105,324 PC A03/MF A01 
DOE/ER/53223-145 

Plasma properties. report. 

DE90017256/GAR ae 105,093 PC A03/MF A01 
DOE/ER/53242-4 


Experiments on linear “— beta helical axis stellarators to 
study simulated toroidal effects and Alfven-wave heating. 
Progress No. 4, July 16, 1989-November 15, 1989. 


eport 
DES0016122/GAR_ 105,085 PC A03 
DOE/ER/53243-3 
‘Compact toroid h’. Technical prog report, 





it 1988- it 1989. 


Augus' 
DE90016123/GAR 104,754 PC A03/MF A01 
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DOE/ER/53291-1 
ee studies of turbulence and anomalous transport 
loroidal confinement devices. Annual report. 
E9001 7608/GAR 105,095 PC A03/MF A01 
DOE/ER/60434-5 


Boron in nuclear medicine: New synthetic approaches to 
oa a and BNCT agents. Progress report, March 1, 


28, 1991 
DEDOOT a3 GAR 104,281 PC A03/MF A01 
DOE/ER/60617-4 
jer ay = }- liquids. Progress report, November 1, 1987-Oc- 
DE90015861/GAR 104,260 PC AQ3/MF A01 
DOE/ER/60633-T1 
Mass and budgets of animals: Behavioral and eco- 


energy 
— implications. Progress report, July 1, 1988-July 1, 


DE90016298/GAR 104,285 PC A03/MF A01 
DOE/ER/60654-3 
Determination of the cell and mucous distribution in the air- 
ways of the lung for modeling injury due to inhaled radon 
and radon daughters. Progress-performance report. 
DE90016203/GAR 104,353 PC A03/MF A01 
een 
jar morphometry of the bronchi of human and dog 
oan Annual progress report, January 1, 1990-December 


DE90017512/GAR 104,257 PC A03/MF A01 
DOE/ER/60657-3 
Initiation, promotion, initiation experiments with radon and 


‘ette smoke: Lung tumors in rats. Pr report. 
Bee00 90016124/GAR 103,819 ° PC. A03/MF A01 
DOE/ER/60845-1 


Adsorption of chromate/organic-acid waste mixtures in aq- 
uifer materials. Technical progress report, July 1, 1989-June 


30, 1990. 

DE90016191/GAR 103,937 PC A03/MF A01 
DOE/ER/60870-1 

(89)Zr og A for antibody labelling. Annual report, July 

15, 1989-July 14, 1990. 

DE90016192/GAR 103,186 PC A03/MF A01 
DOE/ET/10815-137 

Economic analysis of the optimum bane for cy 

early commercial MHD steam combined cycle power plan’ 

DE90015863/GAR 103, 716 PC A0S/MF AOI 
DOE/ET/10815-140 


Magnetohydrodynamics coal-fired flow facility. — 
progress report, rca 1989-December 31, 198: 
DE90016303/GAR 103,717 PC A03/ ME A01 
DOE/ET/15601-38 
= wey development and support of MHD test =. 
wr Time ay report, July, August, September 


e900 S400 7G 103,715 PC AOA/ME A A01 
poasat/eresens 

Lectures in plasma diagnostics. 

DE90015825/GAR 105,081 PC A04/MF A01 
DOE/ET/53088-436 

m = 1 kink mode for layer widths comparable to the ion 

Larmor radius. 

DE90017265/GAR 105,094 PC A03/MF A01 
DOE/ET/53088-443 

Unified theory of see pra instabilities and temperature 

ty — A eaien b 

E90017091/ 105,092 PC A03/MF A01 
poasavresss-ees 


Tearing modes in tokamaks with lower hybrid current drive. 


DE90017090/GAR 105,091 PC A03/MF A01 
DOE/ET/53088-445 

Numerical simulation of ion temperature gradient driven 

modes in the presence of ion-ion colli 

DE90017092/GAR 105,313 PC A04 
DOE/ET/53088-446 

Propagation of magnetoacoustic waves in the solar atmos- 

ay thy with random inhomogeneities of density and magnet- 

DE90017616/GAR 102,554 PC A03/MF A01 
DOE/FE-0198P 


Comprehensive report to Congress Clean Coal Pore om 

cage. 10 MW demonstration of gas suspension absorp- 

DE90016669/GAR 103,817 PC A03/MF A01 
DOE/HWP-102 

Hazardous Waste Remedial Actions Program. Annual 





progress report for the period = September 30, 1989. 

DE90016542/GAR 103,906 PC A14/MF A02 
DOE/ID/12612-1 

Cascade geothermal drilling/corehole N-1. Final report. 

DE90015426/GAR 103,775 PC A04 
DOE/ID/12655-2 

Long-term testing of in-situ cerium oxide coated anodes for 

2: Final report, December 
1, 1987-April 30, 

bE90018583/GAR 104,198 PC A07/MF A01 
DOE/IE-0018 

Staff report: Electric power supply and demand for the con- 

juous mr d = 1989--1998. 

DE90016004/G, 103,573 PC A09/MF A01 
CORAL WaETeRY, 1 

DOE defense waste gone ae Is assessment/reso- 


lution document, fiscal year 1988. Revision 1 


DE90015996/GAR 
DOE/MA-0409 

Department of Energy annual procurement and financial as- 

sistance FY 1989. 

DE90016008/GAR 102,251 PC A03/MF A01 
DOE/MC/ 10637-2803 

poe no coal research. Quarterly report, October 1988-De- 


103,903 PC A12/MF A02 





DE9001 4270/GAR 103,596 PC A22/MF A03 
DOE/MC/21136-24 

operas ot CUS Sand patertanes + +: ee 

for the period October 1, 1988-September 30, 1989. 

DE90000254/GAR 104,524 PC A17/MF A03 
DOE/MC/22049-2797 

Fundamental mechanisms of aq re. Final r re. 

DE90000454/GAR PC A05/MF A01 
DOE/MC/22063-2843 

Investigation of reaction of heteroatoms during coal gasifi- 

cation. Final 

DE90009655/GAR 103,594 PC A10/MF A02 
DOE/MC/23075-2865 

Measurement and modeling of ad\ d coal 

a. Fourteenth quarterly report, January 1-March 

DE90016198/GAR 103,601 PC A08/MF A01 
DOE/MC/23293-2856 


Experimental development of a multi-solid fluidized bed re- 

actor concept. Final 

DE90009673/GAR 103,595 PC A04/MF A01 
DOE/MC/241 16-2867 

peer ny oy phnt ear wenger cosproducts. Guarery report 

process for : . Quarterly report, 

October 15, 1989-January 15 





DE90016301/GAR 08 602 PC A03/MF A01 
DOE/MC/24157-2845 

Reservoir analysis of blanket sands using a numerical multi- 

mechanistic model. Final r 

DE90009658/GAR 104,527 PC A06/MF A01 


DOE/METC-90/4100 
Simulation study of the carbon dioxide enhanced oil recov- 
= pilot test in the Griffithsville Field, Lincoin County, West 
e80009670/GAR 104,528 PC A03/MF A01 
DOE/NASA/33408-4 


Preliminary Designs for 25 Kwe Advanced Stirling Conver- 
sion Systems for Dish Electric Applications. 


N90-26729/5/GAR 105,643 PC A03/MF A01 
DOE/NCT-04 

Review of criticality Revision. 

DE90015896/GAR 104,913 PC A04/MF A01 
DOE/NE/37963-12 


Deformation effects on the development of grain boundary 
pean rm depletion (sensitization) in type 316 austenitic 


tainiess steels. 

DE90016130/GAR 104,179 PC A13/MF A02 
DOE/NV/10630-5 

Operation Touchstone: Onsite radiological safety report for 

naan nuclear tests, October 1987 through September 

DE90016133/GAR 104,780 PC A06/MF A01 
DOE/NV/10845-3 

Stable isotopic study of precipitation and spring discharge 

on the Nevada Test Site. 

DE9001 7094/GAR 102,913 PC A04/MF A01 

DOE/OR/00033-T438 


on tad apne Tina ods ne glam 





DE90017504/GAR 105,329 PC A10/MF A02 
DOE/OR/21389-26 

Energy i tions of alternative solid waste management 

systems. Final report. 

DE90015073/GAR 103,900 PC A0S/MF A01 
DOE/OR/21390-T26 


Industrial/commercial wood energy conversion: A guide to 
wood burning, fuel storage and ay | systems. 
DE90011308/GAR PC AO5/MF A01 
DOE/OR/21600-T36 
Annual environmental report for RMI =a Extrusion 
py Ashtabula, Ohio, January 1, 1988-December 31, 
1988. 


DE90010371/GAR 103,876 PC A04/MF A01 
DOE/PC/79669-T2 

MHD retrofit of a coal-fired generating plant. Technical dis- 

cussion. 

DE90008837/GAR 103,545 PC A15/MF A02 
DOE/PC/79915-T9 


Mechanisms of coal-water mixture combustion in fluidized 
an Technical progress report, March 16, 1989-June 15, 


bE9001 5372/GAR 103,255 PC A03/MF A01 
DOE/PC/79921-T8 


Pore eee eee eee oenaee me Cr 
progr report for the period 





April-June 1990. 
DE90016764/GAR 103,818 PC A03/MF A01 
aie ety 
superacids as coal liquefaction catalysts. Quarterly 


“aan. “April 15, 1990-June 15, 1990. 


DOE/PC/90005-T22 

DE90015142/GAR 103,597 PC A02/MF A01 
DOE/PC/80518-T14 

Incipient oxidation of Al(111) studied using optical second 

DE90015646/GAR — 104,155 PC A06/MF A01 
DOE/PC/88800-25 

Stable carbon isotope analysis of ——— materials. 

Quarterly technical progress report, April 1-June 30, 1989. 

DE90016753/GAR 103,610 PC A0S/MF A01 
~ aaaaiiaiaaien 

and comeing ml romort ha May 1 1, 1988 to April 

30, 1909." 

DE90016757/GAR 103,611 PC A14/MF A02 
DOE/PC/88827-T5 


Rene 20 tent Final report, September 1988- 
December 1 





DE80016801/G; /GAR 103,646 PC A06/MF A01 
DOE/PC/88853-T2-APP 

Air-sparged hydrocyclone/advanced froth flotation fine coal 

DE90016411/GAR 103,632 PC A16/MF A02 
DOE/PC/88874-T9 

Th a app h for enh d mass transfer effects 

in-duct gas desulfurization processes. Quarterly report 

No. 8, April 1, 1990 through June 30, 1990. 

DE90016794/GAR 103,819 PC A06/MF A01 
DOE/PC/88878-T7 


pinch 1990-March 31, 1990. 
Deto01e765/GAR 103,640 PC A04/MF A01 
DOE/PC/88883-T6 


Development of the electroacoustic age (EAD) proc- 

ess for fine/ coal. Progress 

on period ending June 30, 1990. 

90016766/GAR 103,641 PC A03/MF A01 

DOE/PC/88913-T6 

Mechanics/heat-transfer relation for particulate materials. 

Quarterly report. 

DE90016760/GAR 103,257 PC A02/MF A01 
DOE/PC/88915-T7 

Steam ification of carbon: Catalyst properties. Reporting 

period, 15, 1990-June 14, 1990. 

DE90015143/GAR 103,598 PC A03/MF A01 
DOE/PC/88917-TS 

New approach in ultrapurification of coal by selective floc- 

culation. Progress r 

DE90016759/GAR 103,637 PC A03/MF A01 
DOE/PC/88922-7 

Supercritical fluid thermodynamics for coal processing. 

Quarterly ess report, April 1-June 30, 1990. 

DE90016752/GAR 103,609 PC A02/MF A01 
DOE/PC/88926-T3 

Gaseous a ember 1988 F eb ~~ mmmrep 

Befoore7e17GaR Pea ‘A03/MF AO1 
DOE/PC/88926-T5 


Gaseous phase surface ooite ¢ of coal. (Quarterly 
repor®. ), September 1989-November 1 
90016763/GAR 103,699 PC A03/MF A01 
DOE/PC/88934-T6 
Enhancement of surface properties for coal beneficiation 
Technical ‘ess report, April 1, 1990-June 30, 1990. 
DE90016797/GAR 103,643 PC A02/MF A01 





DOE/PC/88939-9 
Methane formation and retention in coal. Saat techni- 
cal progress r April 1, 1990-June 30, 1 
DE90016793/GAR 104,539 POA A02/MF A01 
DOE/PC/88949-T7 
Advanced study in solid transport: Rheological behavior of 
Steen suspension. Seventh quarterly report, April 1-June 
DE90016795/GAR 103,642 PC A03/MF A01 
DOE/PC/89004-T15 
app | coal desulfurizati Final 
pe January 1, 1980-Auguet 31, 1990. 
90016756/GAR 103,636 PC A03/MF A01 
DOE/PC/89904-T16 


High-sulfur coal research at the SIUC Coal Technology 
tory. Quarterly progress report, April 1-June 30, 

1990. 

DE90016798/GAR 103,644 PC A03/MF A01 
DOE/PC/90005-T20 

Liquid phase methanol LaPorte at 

Modification, operation, and support studies. "Quarry tet 

nical No. 8, April 1-June 30, 1989. 

DE90016750/GAR 103,607 PC A03/MF A01 
DOE/PC/90005-T21 


en ee See 


nical pr = report =e ly September 30 
ul 
DES0016 '49/GAR PC AOs/ME A01 
DOE/PC/90005-T22 


Liquid phase methanol LaPorte process development unit: 
Modification, operation, and support studies. 
nical progress report No. 10, October 1-December 31, 
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DE90016562/GAR 
DOE/PC/90005-T27 


103,604 PC A03/MF A01 





Liquid phase methanol LaPorte process development unit: 

Modification, operation, and support studies. Quarterly tech- 

nical No. 11, — 1-March 31, 1990. 

DE90016751/GAR 03,608 PC A03/MF A01 
DOE/PC/90529-T3 

diffusion in coal chars under reactive conditions. 

Final technical 

DE90015669/GAR 103,599 PC A10/MF A02 
DOE/PC/90534-15 

e ‘itical fluid ch ic jet spectr 

copy. Final report, eae “e " 1986-December 31, 

1989. 

DE90015220/GAR 103,622 PC A03/MF A01 
DOE/PC/90909-T 10 


Low severity coal liquefaction using homogeneous basic ni- 
catalysts. Final technical report. 
DE90017249/GAR 103,613 PC A04/MF A01 


DOE/RL-87-15 
Implementation plan for Hanford site a to DOE 


Order 5820.2, radioactive waste management 
DE90017228/GAR 104,827 PC A06/MF A01 
DOE/RL-88-20-SUPPL.1 


Low-level burial grounds dangerous waste permit applica- 

tion. Request for exemption from lined trench requirements 

for submarine reactor ts. 

DE90015847/GAR 103,902 PC A10/MF A02 
DOE/RL-90-35 

Hanford federal facility ——— and consent order. Quar- 


terly ress report for period ending June 30, 1990. 
DE90017268/GAR 103,892 PC A04/MF A01 


DOE/RL-90-36 
report of RCRA goa monitoring data for 


co il 1, ce ee me 1990. 
90016429/GAR 103,939 PC A08/MF A01 
DOE/RL/10436-T2-VOL.4-BK.7 

integral Monitored Retrievable Stora: ——, ht me | con- 


— om report. Volume 4, Book 7, Calculations. 
90013347/GAR 104,805 


PC A17 
DOE/S-0010(89) 
Secr "$ annual report to Conan, 1988-1989. 
DE90016651/GAR (03,758 PC A18/MF A03 
DOE/S-0077P 
Ervironmental restoration and waste Ste elena Five 
plan, fiscal years 1992-1996. Executive su 


90016002/GAR 103,753 PC A04/MF A01 
DOE/S-0079 
ee science education programs. New initia- 
eS. 
DE90015878/GAR 103,053 PC A02/MF A01 
DOE/S-0080 
Laboratory-based science education program: 
DE90015877/GAR 103,052 PC ‘A04/MF A01 
DOE/SR/15170-3 


Kinetics and mechanisms of the release of trace inorganic 
contaminants to ground water from coal ash basins on the 
Savannah River Site. Final report. 

DE90015766/GAR 103,935 PC A04/MF A01 

DOE/SR/18049-2 

Composition of phytoplankton communities and their contri- 
bution to secondary productivity in Carolina Bays on the 
Savannah River Plant. Year two report. 


DE90017262/GAR 104,268 PC A03/MF A01 
DOE/WIPP-89-022 

Waste retrieval plan. 

DE90013695/GAR 104,806 PC A08/MF A01 
DOT/FAA/CT-TN89/34 

Heliport Visual Approach Surface High Temperature and 

High Altitude Tests. 

N90-27675/9/GAR 102,374 PC A0S/MF A01 
DOT/FAA/CT-TN89/51 

a S Operational Test and Evaluation/Integration Test 

jan. 

N90-27671/8/GAR 105,718 PC A10/MF A02 

DOT/FAA/CT-TN89/54 


Flight Test Investigation of Flight Director and Autopilot 
Functions for Helicopter Decelerating Instrument Approach- 


es. 

N90-27724/5/GAR 102,466 PC A03/MF A01 
DOT/FAA/CT-TN&9/72 

po say Feasibility Study: Very High Frequency Commu- 

ition Equipment (136-137 Megahertz} 

N90- 26210/6/GAR 102,484 PC A03/MF A01 
DOT/FAA/CT-TN90/4 

ry Service Automation System, Model 1 Full Capacity, 

tional Test and Evaluation Integration Test Plan. 


NOO.27672/6/GAR 105,719 PC A03/MF A01 
DOT/FAA/CT-TN90/13 

Comparison Test of Droplet Sizing Instruments Used in 

Icing Research. 

N90-25322/0/GAR 104,010 PC A07/MF A01 
DOT/FAA/CT-TN90/19 

Flammability of Fire Resistant, Aircraft Hydraulic Fluid. 

N90-25222/2/GAR 104,186 PC A03/MF A01 


DOT/FAA/CT-TN90/20 
Taxiway Sign Effectiveness under Reduced Visibility Condi- 


OR-24 VOL. 91, No. 2 


N90-25150/5/GAR 105,705 PC A03/MF A01 
DOT/FAA/CT-TN90/26 

Replication of NASPAC Dallas/Fort Worth Study. 

N90-25123/2/GAR 105,703 PC A03/MF A01 
DOT/FAA/CT-88/15 


Effect of Aircraft Size on Cabin Floor Dynamic P. 


N90-25136/4/GAR 105,704 PC AO4/ ME A01 
DOT/FAA/CT-89/26 

Calibration Mpc for Heat Flux Sensors Used in Fire 

Experimen' Standard Fire Tests. 

N90-25929/5/GAR 103,260 PC A03/MF A01 
DOT/FAA/CT-89/34 

Program Plan: International Aircraft Operator Data Base. 

N90-25697/5/GAR 102,527 PC A03/MF A01 
DOT/FAA/CT-90/18 

Evaluation of ane Aircraft Operator Data Bases. 

N90-28463/9/GAR 105,731 PC A03/MF A01 
DOT/FAA/RD-90/24 

Airport Pavement Drainage. 

N90-27728/6/GAR 103,247 PC A05/MF A01 
DOT-HS-806-974 


Cost Estimates of 1985 Model (and Selected Other Model 
Years) Bumpers for Monitoring Costs of the 1982 Part 581 
Bumper Standard. Vol 1. 
PB91-110304/GAR 105,766 PC A12/MF A12 
DOT-HS-807 409 
Factors Related to Increasing Safety Belt Use in States 
with Safety Belt Use Laws. Second Annual Report to Con- 
ress, 1988. 
'B91-105346/GAR 
DOT-HS-807-617 
Evaluation of Methods and Costs to Mark Vehicle Parts for 


Prevention: Volume 2. 
PB91-104521/GAR 105,748 PC A03/MF A03 
DOT-HS-807-640 


+ egg of Glare from the Center-High-Mounted Stop 
ight. 


PB91-110189/GAR 105,764 PC A04/MF A04 
DRET-87/140 

Processus de Deformation des Matrices de Composite en 

Relation Avec Leur Structure Moleculaire (Deformation 
of Ci in Relation to Their Mo- 


105,778 PC A03/MF A03 





lecular Structures es). 

PB91-111443/GAR 104,230 PC E09/MF E09 
DSRC-CR-90-001 

on ab ong 3 Diode Arrays Lng wpermmem in Optical Disk 

Recording for Space Statio 

N90- 28087 /0/CAR 105,001 PC A05/MF A01 


E249.9 


Experimental Investigation of the Hydrodynamic Forces on 
the Shroud of a Centrifugal Pump Impeller. 








N90-27108/1/GAR 104,094 PC AO5/MF A01 
E-710 

Total, elastic and diffractive cross sections at high gi 

DE90017264/GAR 105,321 PC A03/MF A01 
E-4367 


Analysis of a Mars-Stationary Orbiting Microwave Power 


Transmission System. 
N90-26172/8/GAR 103,567 PC A03/MF A01 
E-4722-1 


Ceramics Analysis and Reliability Evaluation of Structures 

(CARES). Users and Programmers Manual. 

N90-28099/1/GAR 104,119 PC A11/MF A02 
E-5038 

Design of Ceramic Components with the NASA/Cares 


Computer ie. 

N90-26359/1/GAR 104,118 PC A03/MF A01 
E-5094 

Liquid Lubrication in Space. 

N90-28063/7/GAR 
E-5095 

Comparison of Currents Predicted by NASCAP/LEO Model 

pone nay orl oo Elementary Conksinina songs Bare Probe 


105,462 PC A03/MF A01 





Models Si Pinhole. 

N50 26054/6/GAR 105, 527 PC 03/ MF A01 
E-5215 

Collision Forces for Compliant Projectiles. 

N90-28111/4/GAR 104,990 PC A03/MF A01 
E-5279 

— Dynamics Branch Research and Accomplish- 

N90-26373/2/GAR 105,639 PC A04/MF A01 
E-5428 


Unsteady Lifting Surface Method for Single Rotation Propel- 





ers. 

N90-25940/9/GAR 102,282 PC A04/MF A01 
E6430 

rf d Direct-Iinjection Stratified- 

Chan Rotary er Engine. 

N9O-; $5082/1/GAR 103,318 PC A03/MF A01 
E-5433 

Dynamics of Multistage Gear Transmission with Effects of 

Gearbox Vibrations. 

N90-28060/3/GAR 104,096 PC A03/MF A01 
E-5446 


Aeroacoustics of Advanced Propellers. 


N90-26635/4/GAR 
E-5455 


Spent-Beam Refocusing Analysis and Multistage 
— Collector Design for a 75-W, 59- to 64-GHz = 
jled-Cavity — Tube. 


102,418 PC A03/MF A01 


N90-27965/4/GAR 103,498 PC A03/MF A01 
E-5500 

Design of an Optically Controlled Ka-Band GaAs Mmic 

Phased-Array Antenna. 

N90-26250/2/GAR 103,491 PC A02/MF A01 
E-5517 


Initial Experimentation on the —— Fill of a 0.14M3 (5 
Ft. 3) Dewar with Nitrogen and Hydr 

N90-26278/3/GAR 103, e3 PC A03/MF A01 
E-5533 

Development of a Linearized Unsteady Leptpants Analy- 

sis for Cascade Gust Response Predictior 

N90-27655/1/GAR 102,31 ; "PC A04/MF A01 
E-5540 

Nuclear Power Systems for Lunar and Mars Exploration 

N90-26873/1/GAR 104,778 PC A03/MF A01 
E-5545 


Numerical rey ee of the Thermal Stratification in 

Cryogenic Tanks Subjected to Wall Heat Flux. 

N90-27984/5/GAR 103,284 PC A03/MF A01 
E-5547 

Aeolian Removal of Dust from Radiator Surfaces on Mars. 

N90-26068/8/GAR 105,476 PC A03/MF A01 
E-5551 


Critical Evaluation of Jet-a Spray 
pane Sat Kinetics in Gas 
lated by KIVA-2. 

N90-261 TO/2/GAR 


E-5552 
Advanced Onboard Propulsion Benefits and Sta‘ 
N90-27786/4/GAR 103,342 PC A03/ MF A0O1 
E-5562 
Analysis of Microstrip Lines with Alternative Implementation 
of Conductors and Superconductors. 
N90-27966/2/GAR 103,511 PC A02/MF A01 


E-5568 
Numerical Solution for the Velocity-Derivative Skewness of 
a Low-Reynolds-Number Decaying Navier-Stokes Flow. 
N90-27985/2/GAR 102,322 PC A02/MF A01 


E-5570 
National Space Test Centers, Lewis Research Center Fa- 


cilities. 

N90-26030/8/GAR 105,585 PC A02/MF A01 
E-5575 

New Findings and Instrumentation from the NASA Lewis 


Microgravity Facilities. 
N90-26163/7/GAR 105,427 PC A02/MF A01 
E-5594 


H-Infinity Based Integrated Fi “yo ge Control Design 
for a STOVL Aircraft in Transition Flight. 
N90-26011/8/GAR 102,402 PC A03/MF A01 


E-5607 
—_ In situ Propellants: Carbon Monoxide and Oxygen Ig- 


in Experiments. 
NO. 26065/4/GAR 103,349 PC A03/MF A01 
E-5608 
Chemical Effects of the Martian Environment on "panel 
System Component Materials: A Theoretical Approac! 
105,477 PC Kos ME A01 


Combustion Using Pro- 
urbine Combustion Simu- 


103,303 PC A03/MF A01 


NOO- 26074/6/GAR 
E-5613 
ageate Addition Polyimides for 371 C Composite Ap- 
Rioo-27 27874/8/GAR 104,144 PC A03/MF A01 
E-5615 
Lessons of Varsovian’s Reconnaissance. 
N90-26789/9/GAR 105,432 PC A03/MF A01 
E-5616 


Optical | ecweg rar of Clouds of Fine Liquid-Nitrogen 
Particle: 


N90- 26299/9/GAR 104,012 PC A02/MF A01 
E-5617 
Galerkin Finite Difference Laplacian Operators on eae 


Unstructured ee Meshes by Linear Combina' 
N90-26276/7/GA 102,292 PC AO2/ MF A01 








E-5618 

Modeling and agmenneg of a Ri erates Fuel Cell 

System pode: hoy tardy spen Process Simula' 

N90-263: 103, 740" °C A02/MF A01 

E-5621 

E ion of a Noni tive R y Model for Ceramic 

Matrix pa tag 

N90-26142/1/GAR 104,140 PC A02/MF A01 
E-5623 

Hot Gas Ingestion Characteristics and Flow Visualization of 

a Vectored yk STOVL Concept. 

N90-26009/2/GAR 103,301 PC A03/MF A01 
E-5624 

Estimation of Minority Carrier Diffusion Lengths in InP/ 

GaAs Solar Cells. 

N90-26069/6/GAR 103,799 PC A02/MF A01 
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E-5626 
Low-Gravity Fluid PI A Program Overview. 
N90-26273/4/GAR 105,678 PC A03/MF A01 
E-5629 


agg of the Ullage Gas Thermal Stratification in a 
Nasp Vehic! sow | Propellant Tank Experimental Simulation 


ising Flow 
N90-26160/3/GAR 103,282 PC A03/MF A01 
E-5632 
Solar Power System for an Early Mars Expedition. 
N90-28393/8/GAR 105,493 PC A03/MF A01 


E-5634 
Background, oe Status, and Prognosis of the Ongoing 


bere = Hydrogen Technology Development Program for the 
N90-26055/5/GAR 103,348 PC A03/MF A01 
E-5637 


Ellipsometric Study of YBa2Cu3o0(7-x) Laser Ablated and 
co-Evaporated Films. 





N90-26682/6/GAR 105,135 PC A02/MF A01 
E-5641 

Application of Symbolic Computations to the Constitutive 

Modeling of Struturl Materials. 

N90-26364/1/GAR 103,241 PC A03/MF A01 
E-5644 

Advanced Propulsion for LEO and GEO Platforms. 

N90-27785/6/GAR 103,281 PC A03/MF A01 
E-5650 

Improved Ti ion in Composites. 

N90-27875/5/GAR 104,145 PC A03/MF A01 
E-5656 

NASA Aerospace Flight Battery —_ 

N90-26397/1/GAR (05,640 A02/MF A01 
E-5659 

Preliminary Plume Characteristics of an Arcjet Thruster. 

N90-26071/2/GAR 103,332 A03/MF A01 
E-5662 


Requirements for Li Life Operation of Inert Gas Hollow 
Cathodes: Preliminary ry § 


N90-27783/1/GAR 103,280 PC A03/MF A01 
E-5665 

bse men A Assessment of Alternative Communications 

Systems for the ice Exploration Initiative. 

N90-27736/9/GA\ 103,366 PC A03/MF A01 
E-5668 


a Characteristics of a Grooved Water Heat Pipe 
with Variable Heat Load. 


N90-26272/6/GAR 104,103 PC A02/MF A01 
E-5670 

Micromechanical Model of Crack Growth in Fiber Rein- 

forced Ceramics. 

N90-28113/0/GAR 104,120 PC A03/MF A01 
E-5672 

Dielectric Function of InGaAs in the Visil 

N90-26683/4/GAR 105, 196 PC A02/MF A01 
E-5676 


Euler Analysis Comparison with LDV Data for an Advanced 
Counter-Rotation Propfan at Cruise. 


N90-25946/6/GAR 102,287 PC A03/MF A01 
E-5677 

Aerodynamics of a Linear Oscillating Cascade. 

N90-27657/7/GAR 102,312 PC A12/MF A02 
E-5681 


Fiber-Optic Proj aaa Oe Interferometry. 
N90-28033/0/ 105,074 PC A02/MF A01 


E-5683 
Electrical Characterization of a Mapham Inverter Using 


Pulse Testing Techniques - 
N90-27784/9/GAR 105,690 PC A02/MF A01 
E-5684 


Progress in m9 Temperature Speckle-Shift Strain Meas- 


urement 

N90-28031/4/GAR 104,013 PC A02/MF A01 
E-5686 

Computer-Aided Design of High-Contact-Ratio Gears for 

Minimum Dynamic Load and Stress. 

N90-28065/2/GAR 104,041 PC A03/MF A01 
E-5692 


Geometric Effects in Applied-Field MPD Thrusters. 
N90-27782/3/GAR 103,279 PC A03/' MF AO1 


E-5699 
Reliability Analysis of a Structural Ceramic Combustion 


N90-28112/2/GAR 103,316 PC A03/MF A01 
E-5713 
Reaction-Compensation Technology for Microgravity Labo- 
ratory Robots. 
N90-28062/9/GAR 105,461 PC A01/MF A01 
ECN-C-90-021 


banc a a WHP-15-3-25 tests at the ECN wind tur- 


DeSos!: 9649/GAR 103,738 PC A03/MF A01 
ECN-C-90-027 
estan gy thin layer SOFC-technology. Third 


‘ess report, January-June 1990. 
Be 519652/GAR 103,739 PC A03/MF A01 


ECN-C-90-030 
pn en ee 2)- Sismauaes aatee bij eg oe mam 
(CO. and NO2-a ‘and NO2: lution perking lots. ioe Parking 
ee on 
fr ponsion lerdam, Netherlands). 
103,833 PC A03/MF A01 


DEbes 1688/GAR 

ECTB-172-11A 
In-Depth Survey Report: Control Ti for Small Busi- 
ness: Evaluation of a Flexible Duct Ventilation System for 
Radiator Repair, at A-1 Radiator, eon Nevada. 
PB91-107987/GAR 104,001 PC A03/MF A03 


EE-SATCOM-90-2 


Feasibility Study of a Synthesis Procedure for Array Feeds 
to Improve Radiation Performance of Large Distorted Re- 


flector Antennas. 
N90-26213/0/GAR 103,489 PC A12/MF A02 
EEG-46 
Risk analysis of the of contact handled transuran- 
ic (CH-TRU) wastes to Waste Isolation Pilot Plant (WIPP) 
— selected highway routes in New Mexico using RAD- 
4. 
DE90017272/GAR 104,364 PC A04/MF A01 
EGG-ESQ-8888 
Summary report for the tank tightness testing of under- 
ground storage tanks, idaho National Engineering Laborato- 


3E90015820/GAR 103,624 PC A11/MF A02 
EGG-FSP-9120 

Beryllium fabrication/cost assessment for 

DE90015421/GAR 104,751 PC A03/MF A01 
EGG-M-89337 


Fissile material holdup reese. in the PREPP pri 
DE90010984/GAR (04,803 PC AO1/MF J A01 


EGG-M-90263 
Enhanced tubes for electric utility steam condensers 
DE90015412/GAR 103,549 PC A03/MF A01 


EGG-2458-VOL-4-PT- eae 

Computerized Library for Assessing Reactor Reli- 
(NUCLARR). User’s a Part 1. Overview of NU- 
Revision 2. 


gua R Data Retrieval. 
PB91-106294/GAR 104,886 PC A03/MF A03 


EGG-2458-VOL-4-PT-2-REV-2 
Nuclear Computerized Library for Assessing Reactor Reli- 
ability | arm ag User's Guide. Part 2. Guide to Oper- 
ations. 
PB91-106302/GAR 104,887 PC A07/MF A07 
EGG-2458-VOL-4-PT-3-REV-2 


Nuclear Computerized Library for Assessing Reactor Reli- 
oy (NUCLARR). a Guide. Part 3: NUCLARR 


lem Description. 2. 
91-106310/GAR 104,888 PC A11/MF A11 
EGG-2562-VOL-3 
Life Assessment Prosstves for Major LWR Components: 


Cast S' 
104,874 PC A04/MF A04 





St p 
NUREG/CR-5314/GAR 
EGG-2597 
Models for Hose er of Service Life of Concrete Barriers 
laste 


in Low-Level Radioactive Wast: 
NUREG/CR-5542/GAR 104,842 PC A04/MF A04 
a 
tion in EPICOR-II lon Exchange Ri 
NUREG/OR SS 94/GAR 104,843 PC A03/MF "A03 


EGG-2609 
Proceedings of the Symposium on Inservice Testing of 
Pumps and Valves. Held in Washington, DC. on August 1-3, 
1989. 
NUREG/CP-0111/GAR 104,869 PC A20/MF A20 
EGG-2612 


Environmental monitoring for EG and G Idaho facilities at 
=. — National Engineering Laboratory. Annual report, 
1 4 
 DE90014882/GAR 103,899 PC A06/MF A01 
EMG-9-90 
Export Markets for U.S. Grain and Products, September 
1990 
PB91-107722/GAR 103,147 PC A03/MF A03 
EML-522 


bey 222Rn, (ew | — pas and (sup 220)Rn progeny 
pa cael of air masses at the Mauno Loa Ob- 


5E90014872/GAR 102,861 PC A03/MF A01 
EML-524 

Annual report of the Surface Air Sampling Program. 

DE90014873/GAR 103, o7° PC A06/MF AO1 
EML-527 

1989 Intercomparison of radon progeny measurement 

methods and eq it in North America. 

DE90014874/GA 103,878 PC A03/MF A01 
EML-528 

August 1988 and June 1989 radon intercomparisons at 

EML. 

DE90014875/GAR 103,879 PC A03/MF A01 
EML-530 

Semi-annual report of the Department poly, ayo 

ational bry Health and baton bivieion: 

DEO0017277/ Sean 103,971 PC A06/MF A01 
EMTC-90/06 


Pilot Study to Evaluate an Inexpensive Portable Device 
Continuously Monitor Dissolved Oxygen, Water Tempera- 


ENEA-RT-SAG-89-05 


ene eaeey Oates Caaeien be pee Se. 
104,513 PC A03/MF A03 


PB91- ssn: ve System Backwaters 


ENAE-412 
PROJECT EXODUS. 
btory /y wham 105,425 PC A09/MF A02 
NOO-26027/4/GAR 105,426 PC A10/MF A02 
ENEA-RT-COMB-89-15 
Laboratory tests on the Italian BEL 15 reference glass. 
DE90514467/GAR 104,835 PC AQ4/MF A01 
ENEA-RT-COMB-89-16 
Prove di deciassificazione del ees 
nel serbatoio F-710/D dell’ olan (MT gud 
waste, contained in EUREX F-710/D storage tank, 


104,836 PC A03/MF A01 


ENEA-RT-COMB-89-17 
Degradazione di policlorodifenili ad contenuto di 
cloro mediante ossidazione umida con acqua 
(Wet oxidation of high chiorine 
$260514469/GAR 103,914 PC A04/MF A01 
ENEA-RT-COMB-89-18 
Trattamento dei rifuti tossici e nocivi organici mediante il 
di ossidazione ossigenata a 
bassa temperatura. (TI Reece ge ps a om 


DE90514470/GAR 103,894 PC A04/MF A01 
ENEA-RT-COMB-89-19 

Behaviour of the Italian BEL 15 borosilicate glass incorpo- 

tating MTR HLW with reference to the disposal in clay for- 

DE90514471/GAR 104,837 PC A03/MF A01 
ENEA-RT-COMB-89-20 


phen mented yen | antag iar gh fear a 
del trattamento 


oes waste). 
90514472/GAR 103,182 PC A0Q5S/MF A01 
ENEA-RT-COMB-89-21 
Relazione i sintetica e schema delle i iin 
programma circolazione idrica sotterranea ’area 
circostante il sito ENEA di ——. (Synthetic schematic 
ay apectaen of EUREX i phot 
site 
DE90514473/ 104, Fou OA8O4 BC MOSIME A A01 
ENEA-RT-COMB-89-23 
Assuring the completeness of closure welds in CIRENE fuel 
DE90514474/GAR 104,895 PC A03/MF A01 
ENEA-RT-FARE-89-04 
di film sottili di leghe silicio-germanio 


103,788 PC A03/MF A01 


ENEA-RT-FARE-89-05 
Tecni di cali dei itivi fi ftaici: mi 
effettuate presso i laboratori Fare-Foto durante il Pep 
Round Robin 1987. (| ices: Calibration tech- 
—-. 
90514466/GAR 103,789 PC A04/MF A01 
ENEA-RT-FUS-88-31 
Tokamak configuration analysis using the toroidal multi- 
Besos 14476/GAR 104,769 PC A03/MF A01 
ENEA-RT-FUS-89-09 
Mechanism for neutron emission from deuterium trapped in 
metals. 
DE90514476/GAR 105,334 PC A03/MF A01 
ENEA-RT-FUS-89-11 
Contributions to the 1 san Oo 17-20 Sep 1900) numerical sim- 
ulation of (Santa Fe’, 1 
DE90706130/GAR 105,103 PC hos/MF A01 
ENEA-RT-FUS-89-12 
Search for emission from deuterated palladium. 
DE90514479/GAR 104,770 PC A03/MF A01 
ENEA-RT-FUS-89-20 
Possible mechanism for neutron emission from deuterium 
trapped in metals. 
DE90514504/GAR 105,340 PC A02/MF A01 
ENEA-RT-FUS-89-24 
Sensitivity of ICF reactor targets to long-wavelength drive 
iformiti 
DE90514480/GAR 104,771 PC A03/MF A01 
ENEA-RT-PAS-89-24 
water dating by tritium h 
Desoe a464/GAR 104,499 PC A02 
ENEA-RT-PAS-89-27 
Una filtrazione parziale per limitare la dipendenza dail’ener- 
Fa di un singolo rivelatore TL vd 800. (arta a to 
limit energy ave a single L dosemeter; 
DE90514494/GAR 105,337 PC A03/MF A01 
ENEA-RT-SAG-89-05 
Determination of gross alpha activity in urine by micropreci- 
pitation with LaF Sand and alpha spectrometry. 
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DE90514500/GAR 104,365 PC A03/MF A01 
ENEA-RT-TIB-88-50 

pen | of FEL gain: A simple parametrization method. 

DE90514415/GAR 105,056 PC A03/MF A01 

ENEA-RT-TIB-89-27 

Excimer laser: Status and perspectives. 

DE90514416/GAR 105,057 PC A03/MF A01 
ENEA-RT-TIB-89-30 

Non Hermitian of two-level quantum system: 

DE90514481/GAR 105,062 PC ‘A03/MF A01 
ENEA-RT-TIB-89-31 

lonic molecular films. Applications. 3. Electron beam stimu- 

lated enhanced adher " 

DE90514482/GAR 104,125 PC A02/MF A01 
ENEA-RT-TIB-89-32 

Electric field distribution and electrode design for the ex- 

cimer —— laser. 

DE90514417/GAR 105,058 PC A03/MF A01 
ENEA-RT-TIB-89-33 


Misure di assorbimento o> in un impianto LIDAR ad 
anidride carbonica. (Carbon dioxide laser measurement of 
coefficient of gases S pomate sensing of air pollu- 


tion)). 
DE90514413/GAR 103,820 PC A03/MF A01 
ENEA-RT-TIB-89-34 


ENEA racetrack microtron: Design criteria 
DE90514483/GAR 105,335 Be A03/MF A01 


pa wt 
introduction to the theory of free electron lasers. 

OE90814424/GAR 105,061 PC A03/MF A01 
ENEA-RT-TIB-89-49 

Cold-fusion: A superconducting sche 

DE90514532/GAR 105, 342 PC A03/MF A01 
ENEA-RT-TIB-89-54 

Lane Ee. high energy, narrow bandwidth carbon dioxide 

eo — IDAR applications. 

BEe0s 1441476 102,904 PC A03/MF A01 
‘iiadeaienes 

ENEA final results for the IRMA comm: S intercomparison 

of reaction rate measurements at MAS! 

DE90514499/GAR 104,914 PC A03/MF A01 
ENEA-RTI-FARE-89-09 


| camini solari dell’edificio bioclimatico dell’ENEA di Ispra: 
Primi risultati sperimentali. (ENEA Ispra (italy) bioclimatic 


building solar chimneys. First experi ). 
DE90514429/GAR 103,114 PC J A07/MF A01 
ENEA-RTI-TIB-89-19 


Diagnostiche C.A.R.S. sul reattore per la fotosintesi di pol- 

veri ceramiche. (C.A.R.S. diagnostics on ceramic powder 
hotosynthesis reactor). 

90514522/GAR 104,009 PC A03 


ENEA-RTI-TIB-89-25 
L'elettrochimica degli esperimenti alla Fleischmann e Pons. 
oe and Pons experimental electrochemistry: Criti- 
DE90514514/GAR 103,211 PC A03 
EPA/DF/MT-91/003A 
Hazardous Waste Data pm System (HWDMS) Ex- 


tract. Data Tape Documenta’ 
PB91-100883/GAR "103,920 PC A09/MF A09 


EPA/430/9-90/015 
Proceedings of the U.S. EPA Municipal Wastewater Treat- 





ment Technol Forum-1990. Held in Orlando, Florida on 

March 20-22, 1 : 

PB91-104265/GAR 103,947 PC A12/MF A12 
EPA/530/SW-90/047 

Charging Households for Waste Collection and Disposals: 

The Effects of Weight or Volume-Based Pricing on Solid 

Waste Management. 

PB91-111484/GAR 103,928 PC A06/MF A06 
EPA/SSO/SW-00/008 

— of the Combustion System of the 

— Shale Processors, Inc. Facility in Amelia, Louisiana. 

PB91-111492/GAR PC A03/MF A03 
EPA/530/UST-90/010 

Petes Test Procedures for E g Leak Di 





thods: Pipeline Leak Detection comes lem: 
poor 113860/GAR 104,021 “ec A08/MF A08 


EPA/540/A5-90/002 

Applications Analysis Report: SITE ee. CF ay 

ganics Extraction System, New 

PB91-113845/GAR 103,990 "BC AOS, ‘A04/MF. AGA 
EPA/560/5-90/014 

Background Document to the Integrated Risk Assessme' 

for Dioxins and Furans from Chiorine Bleaching in Pulp os 

Paper Mills. 

PB91-102137/GAR 103,921 PC A23/MF A23 


EPA/600/ 1-90/009 
Ozone Dosimetry Predictions for Humans and Rats 
PB91-113852/GAR 103,851 PC A03/MF A03 
EPA/600/2-90/048 


ew = ama Document on Clean Products Research and 
tion. 


Implementat 

PB91-108977/GAR 103,980 PC A05/MF AOS 
EPA/600/3-90/073 

Impacts on Quality of Inland Wetlands of the United States: 

A Survey of Indicators, Techniques, and Applications of 

Community-Level Biomonitoring Data. 


OR-26 VOL. 91, No. 2 


PB91-113837/GAR 

EPA/600/3-90/087 
Effects of UV-B and Global Climate Change on Rice Re- 
search Plan 


PB91-109983/GAR 102,537 PC A04/MF A04 


104,723 PC A17/MF A17 








EPA/600/4-90/020 
Methods for the Determination of Organic Compounds in 
Drinking Water, es R 
PB91-108266/GA\ 103,950 PC A11/MF A11 
EPA/000/6-00/014 
coe ey A ional Inf I a on Diox- 
is and Related Compounds, October 
PBT. 10ST 12/GAR 108, 867 are A05/MF A05 
EPA/600/6-90/015 


Pilot Study on International Information Exchange on Diox- 
ins and Related Compounds. Scientific Basis for the —s 
coment of the Factor (I- 

TEF) Method of Risk pany Be et Mixtures of 
Dioxins and Related Compounds. 





PB91-109991/GAR 104,421 PC A04/MF A04 
EPA/600/6-90/016 

Pilot S' on International Information Exchange on Diox- 

ins and Related Compounds. Listing of Laboratories with 

= in the Ai is of Dioxins and Related Com- 

pounds 

PB91-110007/GAR 103,981 PC A03/MF A03 
EPA/600/8-90/072 

Summary of EPA’s Radon Reduction Research in Schools 

during 1989-90. 

PB91-102038/GAR 103,896 PC A14/MF A14 
EPA/600/9-90/036 


Proceedings: United States/Japan Conference on Sewage 
Treatment Technology (12th). Held in Cincinnati, Ohio on 


October 12-13, 1989. 
PB91-110031/GAR 103,961 PC A24/MF A24 
EPA/600/J-86/546 
een Anatomy F Mammalian Respiratory Tracts: 
Nasopharyngeal Region and the Tracheobronchial 


Bene eave 104,258 PC A03/MF A03 
EPA/600/J-86/547 


Airflow Characteristics in a Baboon Nasal Passa: 
PB91-109132/GAR 104,259 PCA 


EPA/600/J-87/534 
Morphometric Study of Nasal-Pharyngeal Growth for Parti- 
cle Deposition in the Rat. 
PB91-109140/GAR 103,843 PC A02/MF A02 
EPA/600/J-88/541 
Functional Ban oy of hn Rat Kidney. 1. Colchicine, 


Dinoseb, a Mot Salicyl 
PB91- 1Woee3/OAR 104,408 PC A03/MF A03 
EPA/600/J-88/543 


Distribution one Toxicological Effects of Inhaled Methyl! Bro- 


mide in the 

PB91- 109249/GAR 104,409 PC A03/MF A03 
EPA/600/J-88/544 

Nucleophilic Addition to Activated Double Bonds: Predic- 

tions of Reactivity from the Laplacian of the Charge Densi- 

BB91-109256/GAR 103,217 PC A02/MF A02 
EPA/600/J-88/545 

Comparison of In vivo and In vitro Methods for Assessing 

the Effects - ant a yen on the Hepatic Drug- 


Metabolizi 
104,410 PC A02/MF A02 


Cast 
/MF "a02 


PB91-109; GAR" 
EPA/600/J-88/546 


Development of a Model That Contains Both Multipole Mo- 
—_s _and Gaussians for the Calculation of Molecular Elec- 


tic Potentials. 
PBot 109272/GAR 103,218 PC A03/MF A03 
EPA/600/J-88/547 


Comparison of Cytopathogenicity, Immunofluorescence and 
In situ DNA Hybridization as Methods for the Detection of 


Adenoviruses. 
PB91-109280/GAR 104,291 PC A02/MF A02 
EPA/600/J-89/401 
— Air Pollution and Pulmonary Performance: Investigat- 
rrors in — e Assessment. 
P he 100917/ 103,866 PC A03/MF A03 
eimuadianen 


pag mere: be Model of ened Contaminant Transport 


in Bio! led Sedimen 
PBOt- n08286/GAR 104,956 PC A03/MF A03 
EPA/600/J-89/438 


Peg of Chemically-induced Alterations in Brain De- 
Using Assays of Neuron- and Glia-Localized 


104,411 PC A03/MF A03 


Proteins. 

PB91-109306/GAR 
EPA/600/J-89/440 

Home Air Nicotine Levels and Urinary Cotinine Excretion in 

Preschool Children. 

PB91-109322/GAR 103,868 PC A02/MF A02 
EPA/600/J-89/444 

Simulation of Heat and Mass Transfer Processes in a Sur- 

_ Bronchial System Developed for Hygroscopic Aero- 
itudies. 

PB91-109363/GAR 103,869 PC A03/MF A03 

EPA/600/J-89/446 


Use of Bioassay Methods to Evaluate et of Am- 
bient Air Collected Near a Municipal Waste bustor. 


PB91-109389/GAR 
EPA/600/J-89/449 
Genetic Method to Quantitate Induced Chromosome 
Breaks Using a Mouse/Human Monochromosomal — 
Cell Line: identification of Potential Clastogenic A 
PB91-109413/GAR 104,412 PC AO IME A02 


EPA/600/J-89/451 
Effective my oy for Population Studies of Acute Air Pol- 


lution Health E 
PB91-109439/GAR 103,845 PC A02/MF A02 
EPA/600/J-89/452 


Exposures to Acidic Aerosols. 
PB91-109447/GAR 


EPA/600/J-89/453 


Questionnaire Assessment of Lifetime and Recent Expo- 
sure to Environmental Tobacco Smoke. 
PB91-109454/GAR 103,870 PC A03/MF A03 


EPA/600/J-89/457 


Aerosol Characterization with Centrifugal Aerosol Spec- 
trometers: Theory and Experiment. 
PB91-109496/GAR 103,847 PC A02/MF A02 


EPA/600/J-89/459 
poy aera as Shenae in Reversal Learning of an Olfacto- 


Beet 108 109512/GAR 104,295 PC A02/MF A02 
EPA/600/J-89/463 
Increase in Angiotensin-Converting Enzyme in Rat Lungs 


103,844 PC A02/MF A02 


103,846 PC A03/MF A03 


Following Inhalation of Phosgene. 
PB91-109546/GAR 103,848 PC A02/MF A02 
EPA/600/J-89/464 


Carbon Tetrachloride Metabolism in Partially Hepatecto- 
mized and Sham-Operated Rats Pre-Exposed to Chlorde- 


cone (Kepone). 

PB91-109553/GAR 104,413 PC A03/MF A03 
EPA/600/J-89/470 

Predicted Deposition of Not Seject hoe. Aerosols in the 


Human Lung as a Function of Su 
PB91-109587/GAR 1043 348 PC A03/MF A03 


EPA/600/J-90/121 


Synthesis and Mass-Spectroscopical Identification of Cer- 
tain : Acetic Acids. 
PB91-109603/GAR 103,179 PC A03/MF A03 


EPA/600/J-90/ 122 
Neurotoxicity of Subchronic Acetyicholinesterase (AChE): 


Inhibition in Rat Hippocampus. 
PB91-109611/GAR 104,414 PC A03/MF A03 


EPA/600/J-90/123 


Prolor Survival of Female AKR Mice Fed Diets Supple- 
mented with Methionine and Choline. 
PB91-109629/GAR 104,292 PC A01/MF A01 


EPA/600/J-90/124 


Use of Quantitative Two-Dimensional Gel Electrophoresis 
to meng Changes in Alveolar Macrophage Proteins in 


Humans Exposed to Ozone. 
PB91- 109697/GAR 103,871 PC A02/MF A02 
EPA/600/J-90/125 


Effect of Ambient Temperature and erry Wheel Activity 
on the Outcome of Pregnancy in oe 
PB91-109645/GAR 04,996. PC A03/MF A03 


EPA/600/J-90/126 
Histamine and Methacholine Aerosol Bronchial Challenge in 


Awake Guinea Pigs. 
PB91-109652/GAR 104,349 PC A02/MF A02 


EPA/600/J-90/127 








Taste Discrimination Learning in Preweanling Rats. 
PB91-109660/GAR 104,296 A02/MF A02 
EPA/600/J-90/128 
Workshop on the Qualitative and Quantitative Comparability 
of Human and Animal Devel tal Ni icity Work 


Group 1 Report: Comparability of ‘Measures of Develop- 
mental Neurotoxicity in Humans and Laboratory Animals. 
PB91-109678/GAR 104,415 PC A02/MF A02 


EPA/600/J-90/130 
Cotinine Analytical Workshop Report: Consideration of Ana- 
— Methods for Determining Cotinine in Human Body 
luids as a Measure of Passive Exposure to Tobacco 
Smoke. 
PB91-109694/GAR 
EPA/600/J-90/133 


Polychlorinated Biphenyls and the Developing Nervous 
System: Cross-Species Comparisons. 
PB91-109710/GAR 104,416 PC A03/MF A03 


EPA/600/J-90/ 134 
Interactions between Lead and Essential Elements: A 


Review. 

PB91-109728/GAR 104,417 PC A03/MF A03 
EPA/600/J-90/135 

Chlordimeform-induced Alterations in Endocrine Regulation 

within the Male Rat Reproductive System. 

PB91-109736/GAR 104,418 PC A03/MF A03 
EPA/600/J-90/139 

Somes and Mass-Spectroscopical Identification of Cer- 

in Polyhalogenated Acetic Acids. 

PBDI. 109777/GAR 103,172 PC A03/MF A03 
EPA/600/J-90/140 

Further Evidence That Dichloromethane Does Not Induce 

Chromosome Damage. 


103,171 PC A03/MF A03 
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PB91-109785/GAR 104,419 PC A01/MF A01 


EPA/600/J-90/ 143 
Comparison of Cadmium — in Human versus Rat 
Nasal Cells In 
PB91-1 19/GAR 104,420 PC A02/MF A02 
EPA/600/J-90/145 


Recovery of 3-Chioro-4-(Dich! renee Leer sne 

Furanone from Water Samples on XAD Resins and 

Effect of Chiorine on Its seer: 

PB91-109835/GAR ,956 PC A02/MF A02 
EPA/600/J-90/147 

sere of Chlorinated Organics during Solid Waste 


Corabus' 
PB91- 109850/GAR 103,957 PC A03/MF A03 
EPA/600/J-90/149 
Efficacy of beta-Glucuronidase Assay for formar seg of 
scherichia coli 


a Defined-Substrate T 
PB91-109876/GA\ 103,958 POA ‘A01/MF A01 
EPA/600/J-90/150 


ae Cae ge for R 
Groun“wa' 
PB91- 109884/GAR 





ing Radium from 
103,959 PC A03/MF A03 


EPA/600/J-90/151 
Distribution of Fingerling Brook Trout, ‘Salvelinus fontinalis’ 
Mitchill), in Dissolved Concentration Gradients. 
91-109892/GAR 104,287 nec A03/MF A03 
EPA/600/M-90/009 


Reactive Dyes in the Aquatic Environment: A Case Study of 


Reactive Blue 19. 
PB91-104257/GAR 103,946 PC A02/MF A02 
EPA/625/7-90/006 


Gas to Pollution Prevention: The Fabricated Metal Prod- 
ucts q 
PB91-110015/GAR 103,926 PC A0S/MF A05 





EPA/625/7-90/008 
Guides to Pollution P' tion: The Cc | Printing In- 
PB91-110023/GAR 103,960 PC A04/MF A04 
ERLN-803 
Developing Model of Benthic-Water Contaminant Transport 
in Bioturbated Sediment. 


PB91-109298/GAR 104,956 PC A03/MF A03 
ESA-BR-56 

ECOS: The ESA Costing Software. 

N90-27274/1/GAR 105,440 PC A03/MF A01 
ESA-PSS-01-401-ISSUE-1 

Esa Fracture Control Requirements. 

N90-25376/6/GAR 105,671 PC A03/MF A01 


ESA-PSS-03-108-ISSUE-1-V-5 
Svevet Thermal Control Design Data, Volume 5. Sec- 
R: Cryogenic Cooling. Section S: Existing Satellites. 


(Re evised). 

N90-27772/4/GAR 105,654 PC A99/MF A04 
ESA-PSS-03-108-ISSUE-1-V-6 

Spacecraft Thermal Control Design Data. Volume 6: Index. 

N90-27773/2/GAR 705,655 PC AOS/MF A01 
ESA-SP-296-V-1 

23RD Eslab by oy ey on Two Topics in X Ray Astrono- 

. Volume ay Binaries. 

N90-25711/4/GAR 102,556 PC A99/MF E06 

ESA-SP-301 


Remote Sensing and the Earth’s Environment. 
N90-25398/0/GAR 
PC A08/MF A01; also available from EPB, isice, 
Noordwijk, Netherlands, 40 Dutch guilders 


rere 
janned Space Stations: Li Issues. 
NSO-2671 1 /S/GAR ae 7. 103,055 PC A10/MF A02 
ESA-SP-1115 
Second Meeting of the Space Agency Forum on the Inter- 
national (SAFISY). 
N90-25932/6/GAR 104,744 PC A04/MF A01 
ESA-STM-237 
png Processes for Spacecraft: The ESTEC Ap- 
Nig0-25176/0/GAR 105,414 
PC A03/MF A01; EPD, ESTEC, Noordwijk, 
Netherlands, HC 20 Dutch guilders 
ESA-STM-244 
Materials and Processes for Spacecraft: The ESTEC Ap- 
poem (Revised 
90-25176/0/GAR 105,414 
ates A01; EPD, ESTEC, Noordwijk, 
Netherlands, HC 20 Dutch guilders 
ESA-STR-230 


Preference Relations, Chisini-de Finetti Means and Baye- 


sian Inference in Retrieval-System V7 ie * 

N90-28461/3/GAR 104,029 A03/MF A01 
ESA-TM-03 

CUIS User’s Manual. 

N90-27775/7/GAR 105,577 PC A06/MF A01 


ESA-TT-1154-REV 


Materials and Structures for 2000 and : An Attempt- 
ed Forecast by the Dir Materials and tructures Depart- 


ment. 

N90-26173/6/GAR 102,409 PC A0S/MF A01 
ETCA-89-R-176 

Caracterisation de la Corrosion P » Se des a 

Aluminium-Lithium (Characterization of the Pitting Corrosion 

of Aluminum-Lithium Alloys). 


N90-27903/5/GAR 104,165 PC A04/MF A01 

Caracterisation de la Corrosion par Piqures des 

Aluminium-Lithium (Characteristics of Pitting Corrosion in 

Alu Lithium Alloys’ 

PB91-110932/GAR 104,167 PC E06/MF E06 
ETDE-IT-90-04 

Foreign-gas pressure broadening and shift of ammonia 

transition lines in etn the nu(sub 2) vibrational bands. 

DE90514458/GAR 105,333 PC A03/MF A01 
ETDE-IT-90-05 

Magnetic particles induced by plasma disruptions in toka- 

DE90514459/GAR 105,098 PC A03/MF A01 
ETDE-IT-90-06 

Automation of the measurements of a nuclear 


poe opy Ay in the ENEA's re research center in ia, Italy. 
DE90514460/GAR 103,893 PC A01/MF A01 
ETDE-IT-90-07 


Research activities at the new Italian photovoltaic center in 
PORTIC!I (Naples), Italy. 


DE90514461/GAR 103,787 PC A01/MF A01 
ETDE-IT-90-09 

ENEA activities on seismic isolation of nuclear and non-nu- 

clear structures. 

DE90514463/GAR 104,861 PC A03/MF A01 
ETDE-IT-90-10 

Search for nuclear ep mere produced by the interaction 

between titanium and 

DE90514485/GAR "105,336 PC A01/MF A01 
ETDE-IT-90-11 

ENEA LIDAR/DIAL facility: Contribution to subproject EUR- 

OTRAC/TESLAS. 

DE90514486/GAR 102,808 PC A01 
ETDE-IT-90-12 

— Operation of the ENEA (Italy) carbon dioxide LIDAR/ 

DE90514487/GAR 102,914 PC A01 
ETDE-IT-90-13 


LIDAR activity of the ENEA ground based station: DIAL and 





DE90514488/GAR 102,915 PC A01/MF A01 
ETDE-IT-90-14 

Novel laser fl y results. 

DE90514489/GAR 103,940 PC A02 
ETDE-IT-90-15 

Remote bared of atmospheric water vapour from the 

ENEA DIAL sta’ 

5E90514490/GAR. 102,916 PC A01 
ETOE-1T-00-16 

C.AR.S. U ti 





¢ reaction Picnmationee in IR o— vapour caaaen of 
fine 


DE90514491/GAR 103,166 PC A01/MF A01 
ETDE-IT-90-17 
Transceiver sensor for instantaneous distances 


measurements with applications to large scenes profilo- 

DE90514492/GAR 104,743 PC AO1/MF A01 
ETDE-IT-90-18 

Some findings in the neutron multiplication factor monitor- 





DE90514495/GAR 105,338 PC A03/MF A01 
ETDE-IT-90-19 

Clean technologies in the | in chemical industry. 

DE90514419/GAR macs 108.919 PC A02/MF A01 
ap ks 

Interpretation of the Euracos iron and sodium benchmarks. 

DE90514496/GAR 104,794 PC A02/MF A01 
ETDE-IT-90-21 

U dy aerody ics of windmill rotors in presence of 

5€90514420/GAR 103,720 PC A02/MF A01 
ETDE-IT-90-22 


pan og ven in the handling and transport of spent fuel after 


pa eve See sei 
514497/G, (04,838 PC A03 


ETDE-IT-90-23 
3-D FEL pulse propagation equation: An analytical treat- 
ee ee ee ime. 
DE90514421/GAR 105, PC A03/MF A01 
ETDE-IT-90-24 
Enhancement and GOPMA). program for computerized proce- 


dure manual (COPMA) 
DE90514422/GAR 104,860 PC A02/MF A01 
ETDE-IT-90-25 
Quasi-linear absorption of LH waves by fusion generated 
DE90414498/GAR 105,099 PC A03/MF A01 
ETDE-IT-90-26 
in the direct statistical approach to Monte 
DE90514501/GAR 105,339 PC A03/MF A01 
ETDE-IT-90-27 


characterization. 


LiF Films: Production and 
DE90514502/GAR 105,063 "PC A03/MF A01 
ETDE-IT-90-28 

LiF film. Absorption and luminescence of colour centres. 


ETDE-IT-90-51 
DE90514503/GAR 105,064 PC A02/MF A01 
ETDE-IT-90-29 
~ tag development at fuel cycle department of 
DE90514505/GAR 104,839 PC A01/MF A01 
ETDE-IT-90-30 
Evolution of ‘ States driven by a time-dependent 
DE90514506/GAR 105,341 PC A03/MF A01 
ETDE-IT-90-31 
— of internal kink modes with energetic trapped parti- 
DE90514507/GAR 105,100 PC A04/MF A01 
ETDE-IT-90-32 
Un semplice criostato per temperature dell’azoto li- 
quido. (A 4. Sale oe cryostat et for operation at liquid nitro- 
temperatures (portable model)). 
'90514508/GAR 104,008 PC A03/MF A01 
ETDE-IT-90-33 
SEM analysis of injures induced in the trachea of rat by in- 
halation of sodium combustion 
DE90514509/GAR 104,404 PC A01/MF A01 
ETDE-IT-90-34 


Fabrication of artificial reference defects for non destructive 
e90814510/GAR 104,862 PC A03/MF A01 


ETDE-IT-90-35 
—. of tracer techniques: Determination 
of uranium inthe input soliton of reprocessed EK Fiver 
DE90514511/GAR 104,922 PC A01 
ETDE-IT-90-37 
Absolute temperature sensor-actuator for nuclear and in- 
dustrial applications. 
DE90514512/GAR 104,863 PC A03/MF A01 
ETDE-IT-90-38 
New italian energy the effects of different 
tory scenarios on the of air pollutant emis- 
sions ited by fi 
DE90514425/GA\ 103,821 PC A03/MF A01 
ETDE-IT-90-39 
(North West lest Italy) following the Geena coma poh 
DE90514515/GAR 103,895 PC A03 
ETDE-IT-90-40 
Hot-cell facility for waste management studies at the J.R.C. 
—_ establishment (Italy). 
90514516/GAR 104,840 PC A01 
ETDE-IT-90-41 
Scenari di domanda al 2000 e valutazione economico-finan- 
ziaria degli investimenti nel settore elettrico. (Electric power 
ps to the year 2000: Utility investment planning tech- 
DE90514427/GAR 103,582 PC AOS 
ETDE-IT-90-42 
ee 
comparison with the usual design 
DE90514517/GAR 104,864 PC A03 
ETDE-IT-90-43 
Numerical and analysis of shock effects on 
the seismic response of LMR core elements. 
DE90514518/GAR 104,865 PC A03 
ETDE-IT-90-44 


Implementation and testi of an automated in-service in- 


Bes0S 145 10/GAR. rane ENE 104,906 PC A02/MF ‘A01 
ETDE-T-90-45 
void reactivity reduction in a BLW/HW experimental 
reactor (Cirene, Latina, Italy). 
DE90514520/GAR 104,915 PC A0Q3/MF A01 
ETDE-IT-90-46 
Toroidal ion temperature gradient driven stability in a multi- 
DE90514521/GAR 105,101 PC A03/MF A01 
ETDE-IT-90-47 


— sulla oe 2 aoe porta om omy 
consumi energetici. Un canesudy set 
(Energy consumption trend Tauey cane case 








DE90514428/GAR 103,583 PC A0S/MF A01 
ETDE-IT-90-48 

Technical and | aspects of European MTR re- 

Besos 23/GAR 104,896 PC A03/MF A01 
ETDE-IT-90-49 

Application of robotic systems to a fuel fabrication pliant. 

Dobos 4s24/GAR 104,897 PC A02/MF A01 
ETDE-IT-90-50 

Radiati of h d wastes: A preliminary 

survey. 

DE90514525/GAR 103,915 PC A03/MF A01 
ETDE-IT-90-51 

ENEA contribution to the ENEA-CRP international compari- 

son of codes for radiation protection assessment of spent 

fuel transport flasks. 

DE90514526/GAR 104,795 PC A02/MF A01 


January 15,1991 OR-27 








NTIS ORDER/REPORT NUMBER INDEX 


ETDE-IT-90-52 
Lower hybrid tric instabilities in the FT plasma. 
DE90514527/GAR 105,102 PC A03/MF A01 

ETDE-IT-90-53 

Loaiaensere ENEA industria ~~ ro all’impiantis- 
* dei delle 


orizzontalita’ 

tecncloge e dell ed Cie “ENEA (Italy) trans- 

fer of nuclear power plant technological innovations to in- 

dustry). 

DE90514528/GAR 104,866 PC A04/MF A01 
ETDE-IT-90-54 

Energia ed economia: dati e statistiche di base. (Energy 

and economy: Statistical data base). 

DE90514430/GAR 103,762 PC A09/MF A02 
ETDE-IT-90-55 


La collaborazione ENEA/industria nel — termoelettro- 


yn omy 5 ae ae ee P Mees ey IENEAT 
energia: risultati conseguiti negli anni 1983-8 
Italian coordinated R&D in the thermo-electrome- 


chanical sector: 1983/87 program results). 
DE90514529/GAR 104,867 PC A06/MF A01 
ETDE-IT-90-56 


Extraction of —_ from nitric and hydrochloric acid solu- 
of CMPO and dodecai 


tions by TBP in ine. 
DE90514530/GAR 103,188 PC A03/MF A01 





ETDE-IT-90-57 

ENEA in the field of renewable one, sources. 

DE90514431/GAR 103,786 A01/MF AO1 
ETDE-IT-90-58 

Photoluminescence in LiF films colored by electron beam. 

DE90514531/GAR 105,065 PC A ‘A03/ME A01 
ETDE-IT-90-59 

Extraction of Eu(3) from acid media by octyl(phenyl)-N, N- 

diisobutyl carbamoyl phosphinoxide. 

DE90514533/GAR 104,898 PC A03 
ETDE-MF-0517288 

di hen E tschaft. (Organization of 

the German —a industry). 

DE90517288/GA 103,765 PC A03/MF A01 
ETDE-MF-0517289 

Wasserkraft. (Water 

DE90517289/GAR 103,555 PC A03/MF A01 
ETDE-MF-0517292 


Erstellung von Richtlinien fuer die ere. Abnahme und 
Ueberwachu: 


von Windkraftanlagen; vc geg Ray teno Windk- 
meng oA. it of regulations for 
tion, inspection and supervision of wind energy converters; 


measurements on wind enery converters). 
DE90517292/GAR 103,725 PC A03/MF A01 
ETDE-MF-05 17302 


Spurengasmessungen in der Stratosphaere mit einem In- 
et eg (Trace gas measurements in the strat- 
with an infrared ‘ometer). 
9051 7302/GAR 102,917 PC A0S/MF A01 
ETDE-MF-05 17322 
onesie Indikatoren und 9. Abschlussbenicht, (Phy bei 
ISiO- 
logical een and tolerance mechanisms in plants ex- 
pore © to acidity. Final report). 
90517322/GAR 103,823 PC A0S/MF A01 
ETDE-MF-0517323 


a Ag oe in der Landwirtschaft. _ ere — 
brauch, E 











g. (Use of ~~ in ang 


pa. able ae 





y incwit 





culture. G ti saving - a manual for the 

Bavarian tural Extension Service). 

DE90517323/GAR 103,661 PC A09/MF A01 
ETDE-MF-0517365 

Kinetische und hanistische U h der che- 





Transformation saeurebildender Stickoxide in der 
ae yo ye (Investigation on the kinetics and mechanis- 
tics of the chemical pears of acid-forming nitric 


oxides in the atmospher 
DE90517365/GAR 102,809 PC A04/MF A01 


ETDE-MF-0517368 
NO(sub x)-Umsetzung mit NH(sub 3) an A-Koks nach 
— gasgefeuerten Kraftwerksblock. (Conversion of NOx 
from ‘A’ coke using NH3, downstream of a gas-fired power 


). 
Be90s17568/GAR 103,824 PC A03/MF A01 
ETDE-MF-0517373 
Preisrelation von Benzin und Dieselkraftstoff. Couey ty 
Wechselwirku! zwischen wachsendem Diesel-Pkw-Bes- 


ungen 
tand und Kraftstoffprei (Price relation of petrol 





and diesel fuel. Possible interactions between a growing 

number of diesel vehicles and fuel prices). 

DE90517373/GAR 103,662 PC A05/MF A01 
ETDE-MF-0517374 

E die Stadt Reutlingen. 

(Energy model - town of Froutingen) 

DE90! \7374/GAR 103,587 PC A13/MF A02 
ETDE-MF-0517378 


Wasserstoff. Wie aus Ideen Chancen werden. (Hydrogen. 

How ideas become chances). 

DE90517378/GAR 103,663 PC A07/MF A01 
ETDE-MF-0517385 

Aktionsprogramm ‘Rettet den Wald’ (3. vn ara 

——— of action ‘Save the — Grd 

DE90517385/GAR 03,825 A03 Ne A01 
ETDE-MF-0517388 

Hydrogeothermic studies on hot dry rock technology. Final 

report. 


OR-28 VOL. 91, No. 2 


DES0517388/GAR 
ETDE-MF-0517389 


Untersuchung von Wirbelbett-Kontakten fuer die konduktive 
Erwaermung. Schlussbericht. (Study on fluidized bed con- 


103,695 PC A0S/MF A01 


tacts for conductive heating. Final report). 
DE90517389/GAR 103,259 PC A05/MF A01 
ETDE-MF-0517390 


isches Potential der Sonnenstrahlung. (Solarche- 
mical potential of solar radiation). 
DE90517390/GAR 103,794 PC A03 
ETDE-MF-0517404 
Entwicklung von [pete Solarzelien und Modulen 
und entsprechender Fertigungsverfahren. (Development of 
solar cells and modules and corresponding 





rn ange 
DE90517404/GAR 103,795 PC A03/MF A01 
ETDE-MF-0517413 
Untersuchu ueber Ursach und Minderung der 
PCDD/PCDF-Emissionen an einer Hai Mueliver- 


brennungsaniage. Abschlussbericht. T. C. oo 
sende Interpretation der Bildungsmechanismen. (Investiga- 
tions on causes - reduction of PCDD/PCDF ‘omissions 
ona are | wast Final 
report. Pt Dewees and evaluation of PCDD/PObE for- 


tion). 
DE90517413/GAR 103,826 PC A04/MF A01 
ETDE-MF-0517414 
Alternative Energien fuer den Strassenverkehr. Teilprojekt 
nena sempneio Methanol-Pilotprogramm. Schlussbericht. 
— 'e energies for road traffic. Partial project: Alcohol 
i. Mel ethanol pilot project. Final report). 
Desos1741 4/GAR 103,827 PC A05/MF A01 
ETDE-MF-0517439 
Innovation Steinkohle 1982-1986. Dokumentation der 
durt fuehrt ‘te im Rahmen des Ener- 
gieforschung und Energietechnologien der Bundesregier- 
Seamer (Innovation hard coal 1982-1986. Eneraes research and 
prog' the project re- 


aad 
DE90517439/GAR 104,543 PC A08/MF A01 
ETDE-MF-0517458 


oe auch fuer Strom aus Sonne, Wind und 

rneuerbare Energiequellen: Heimisch wie die 
Kone. (Kohlepfennig’ also for solar, wind and hydroelectric 
power. Renewable energy sources: As easily available in 


Germany 
103,588 PC A04/MF A01 








as coal). 

DE90517458/GAR 
ETDE-MF-0517476 

Waldzustandsbericht - Ergebnisse der Waldschadenserhe- 

bung 1989. (Report on the state of the forest - results of 

the forest survey 1989). 

DE90517476/GAR 104,460 PC A0O5/MF A0O1 
ETDE-MF-0517479 


Numerische Simulation von Kaltluftabfluessen im Raum 
Wiesbaden. (Numerical simulation of cold-air flow-offs in 


the area of Wiesbaden). 
DE90517479/GAR 102,865 PC A04/MF A01 


ETDE-MF-0617508 
hlen fuer die Modernisierung/Sanier- 
ung “von ‘oeffentlichen Hochbauten. Abschlussbericht. 
(Energy conservation figures for the modernization/renova- 








tion of public buildings. Final report). 

DE90517508/GAR 103,589 PC AO5/MF A01 
ETDE-MF-0517548 

Zeitreihenorientierte Wachstt delle zur Vorh 

und statistischem Tester von Hypothesen ueber systema- 

tische Stoereinfluesse beim Wachstum a Kiefern mit 


entsprechender Versuchsplanung. Schlussbericht. (Growth 
models based on time series for forecasting and testing hy- 
potheses about systematic disturbances of pine and 
experimental design. Final 


the correspondi ne report). 

DE90517548/GA 104,461 PC A03/MF A01 
ETLA-316 

—— saeaestoen maeaerittely. (Defining energy conser- 

vation). 

0E50218713/GAR 103,768 PC A04/MF A01 
ETN-90-96807 

Survey of Concurrent Readers and Writ 

N90-25581/1/GAR 103, 778 PC A03/MF A01 
ETN-90-96960 


Storprozesse Auf den Datenstrecken des Mode-S-Systems 
der Flugsicherung (Disturbance —— on the Data 
Links of the Mode-S Air Traffic Control System). 

105, 707. PC A07/MF A01 


N90-25965/6/GAR 

ETN-90-96961 
Beitrag Zur Genauigkeitssteigerung bei der Parameteridenti- 
fizierung qung (oonwt gg AM | der Flug- 





fo the the Ac- 
curacy in the Parameter identification of tr ma Process- 


es, by Example of the Aircraft Motion). 
N90-25974/8/GAR 102,388 PC A08/MF A01 
ETN-90-96962 


pet tr eernona Einfacher tay x ey Hug. 
pplicability of Simple Heli- 
copter Models for Flight Machades Studies). 
N90-25975/5/GAR 102,389 PC A08/MF A01 
ETN-90-96963 
Gueltikeitsbereich der Skalaren Beugungstheorien Nach 
Kirchhoff und Rayleigh-Sommerfeld in im Nahfeld Kleiner Pha- 
te: 


senobjekte: von MI 
lenmessungen (Validity Domain of the Scalar Kirchhoff and 








igh-Sommerteld Diffraction Theories in the Near Field 


ns Small Phase : Comparison Between Calculation 

Models and Microwave Measure). 

N90-26236/1/GAR 105,111 PC A08/MF A01 
ETN-90-96964 

Setiensee einer Zusami Costas/AFC- 

pom gr yo Unter Rai h/ Rice K - 
je a mit A G Rauscl spe (Trai 
a Combined pate meer sy oe hey a 

reveghneian ‘Channel Co Rackive Gaussian 

NoO-26257/9/CAR 103,362 PC A08/MF A01 
ETN-90-96965 


be aang Adi-Verfahren fuer Quasi-Dreidimensionale 

Turbulente Stroemungen durch Gerade Schaufelreihen 

Fully | ened ADI Method for Quasi Three-Dimensional 
h pupae Blade Rows). 

N00-26289/ /GAR 102,296 PC AO5/MF A01 


gp oo rigngene 


Lae on wer Was tla Hilfe Ei “J 
ing e ines 
Entwurtemodels (Contribution to the Economic, Di- 
pegs Wy and Shaping of Aircraft Structures Using a 


Design 

N90-25976/3/GAR 102,390 PC A10/MF A02 
ETN-90-96967 

Numerische Berhandiung von Shell Coe 

ten Beim Kugelsymmetrischen Gravitationsk laps Numer. 

= Treatment of Shell Crossing Singularities in the Spheri- 

callly Symmetric Gravitational Collapse). 

N90-26598/4/GAR 105,352 PC A04/MF A01 
ETN-90-96969 

Flugzeugmessungen der Turbulenzstruktur in Cirruswolken 

(Aircraft Measurements of the Turbulence Structure in 


Cirrus Clouds). 

N90-26450/8/GAR 102,952 PC A07/MF A01 
ETN-90-97021 

Seng Mittels Seitlich Austretender Strahlen (Maneu- 

by Means of Lateral Jets). 

N90. 15/9/GAR 102,404 PC A04/MF A01 
ETN-90-97022 

Etude du Comportement Sous Choc de Sp ee VF2/ 

VF3 Piezoelectriques (Study of VF2/VF3 Piezoelectric Co- 

polymeteres Submitted to Shocks). 

N90-26679/2/GAR 103,513 PC A03/MF A01 
ETN-90-97024 

Aerodynamic Loads and Blade Vortex Interaction Noise 

Prediction. 

N90-25942/5/GAR 102,283 PC A03/MF A01 
ETN-90-97036 

Dual-Wav Passive Hi Detection Unit for 

Fiber-Coupled White-Light interferometers. 

N90-26653/7/GAR ,502 PC A03/MF A01 
ETN-90-97087 

CAD/CAM Reinforces the Competitive Edge of European 

Moldmakers. 

N90-26542/2/GAR 104,036 PC A03/MF A01 
ETN-90-97093 


Preliminary Study of the Masking of Wind Turbine Noise by 
Ambient Sound. 


N90-26636/2/GAR 103,741 PC A03/MF A01 
ETN-90-97119 

Stability of Differential Systems with Delay. 

N90-27408/5/GAR 104,248" PC A03/MF A01 
ETN-90-97122 


sg a yh of the Use of Singular Perturbation Methods 


pe Pr Control Theory in the Derivation or Aircraft Con- 
90-26014/2/GAR 102,483 PC A03/MF A01 

ETN-90-97123 

Controller Choice for Robust Sliding Mode Performance. 

N90-26337/7/GAR 104,058 PC A03/MF ‘A01 
ETN-90-97124 

G2-Continuity in a ee ae 

N90-26599/2/GAR (04,233 PC A03/MF A01 
ETN-90-97125 


— Matrix Characterisation of Input-Output Equiva- 


N90-26600/8/GAR 104,234 PC A03/MF A01 
ETN-90-97126 

Rational Cubics with G2-Continuity. 

N90-26601/6/GAR 104,235 PC A03/MF A01 
ETN-90-97127 


Hr gd in Gravity Currents: An Example with No 


ications in Oceanography. 

N90-26284/ 1/GAR 104,930 PC A03/MF A01 
ETN-90-97128 

Efficient rm Conjugate Gradient Algorithms. Part 2: 

Implementatio: 

N90-26543/0/GAR 103,404 PC A03/MF A01 
ETN-90-97129 

New Class of Exact Solutions of the Vacuum Quadratic 

Poincare Lt Field Theory. 

N90-26691/7/GAR 105,355 PC A02/MF A01 


ETN-90-97130 
Trivector Torsion in Vacuum Quadratic Poincare Gauge 


Field Theory. 
N90-26692/5/GAR 105,356 PC A02/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


ETN-90-97131 

Quiet Deadbeat Control of Discrete-Time Multivariable 

lems. 

NoO-26583/6/GAR 103,443 PC A03/MF A01 
ETN-90-97132 

Coherent Optical Techniques for Industrial Inspection. 

N90-26654/5/GAR 104,068 PC A03/MF A01 
ETN-90-97134 

ing | s 

Noo-seees/B/GAR 102,242 PC A02/MF A01 
ETN-90-97135 

AERO Engine eee and Powder Processing for 

N90-26087/ 8/GAR 104,139 PC A03/MF A01 
ETN-90-97136 

Value of Real Experience. 

N90-26696/6/GAR 102,243 PC A03/MF A01 
ETN-90-97138 

Understanding Silica Binders. 

N90-26150/4/GAR 104,116 PC A03/MF A01 
ETN-90-97139 

NDT in Aerospace: The Next Decade (1990'S). 

N90-26348/4/GAR 102,413 PC A02/MF A01 
ETN-90-97140 

a NDI in the Certification of Turbine Engine Compo- 

nents. 

N90-26349/2/GAR 102,414 PC A02/MF A01 
ETN-90-97141 

pom ee oe for Fatigue Crack Growth Resist: 

N90-26120/7/GAR 104,209 PC A03/MF A01 
ETN-90-97143 


Stage 2 Re-Engining: The Only Way to Achieve a Real 
NOO25077/1/GAR 102,391 PC A03/MF A01 











ETN-90-97144 

Manufacturing Control: A Basis for Analysis. 

N90-26174/4/GAR 104,057 PC A03/MF A01 
ETN-90-97145 

Application of High Perf Metals in Gas Turbine En- 

ines. 

fig0-25999/5/GAR 103,300 PC A03/MF A01 
ETN-90-97146 

Bringi craft Noise Testing down to Earth. 

N90'20397/0/GAR * 103,306 PC A03/MF A01 
ETN-90-97147 

Towards 2000: The le aor 

N90-26000/1/GAR 102,394 PC A03/MF A01 
ETN-90-97149 

Fatigue Life Assessment Using a Short Crack Growth 

N90-26367/4/GAR 104,213 PC A02/MF A01 
ETN-90-97150 

Cost Effective Techi 

N90-27002/6/GAR 103,309 PC A03/MF A01 
 aeeaeaenes 


Prototyping an in-House Business — nce Database. 
N90-26709/7/GAR PC A02/MF A01 


ETN-90-97152 





and of Rotor Blade/Stator Vane 
Dynamic Characteristics of a Modern AERO-Engine Axial 


N90-26002/7/GAR 102,396 PC A02/MF AO1 
ETN-90-97153 

Practical Developments in Hoe Interferometry. 

N90-26302/1/GAR 02,298 PC A03/MF A01 
ETN-90-97154 

H and Holographic Interferometry. 

N90-; /9/GAR 104,067 PC A03/MF A01 
ETN-90-97155 

Impact and Requirements of New Materials on Aeroen- 

ines. 

Ri90-26003/5/GAR 102,397 PC A03/MF A01 

ETN-90-97156 


Aircraft Exhaust Emissions: An Engine Manufacturer's Per- 
N90-26004/3/GAR 102,398 PC A03/MF A01 


ETN-90-97157 
Application of E: Ceramics in Gas Turbines. 
N90-26005/0/GA\ 102,399 PC A03/MF A01 
ETN-90-97159 
Effect van -— Drie-Dimensionale Bron OP Stroming Door 
een Kanaal Met Vierkante Dwarsdoorsnede (Effect of a 
Three-Dimensional Source on the Flow Through a Channel 
with Square Cross 
N90-26289/0/GAR 102,297 PC A05/MF A01 
ETN-90-97179 


Refractive Error Analysis in the Interf ic M 





ment of 2-D cay Fields ce Strong Gradients. 
N90-26655/2/GAR 105,073 A03/MF A01 
ETN-90-97180 


Blunt Notch Behaviour of Metal Laminates: Arall and Glare. 

N90-26368/2/GAR 104,045 PC A04/MF A01 
ETN-90-97182 

Time Temperature Relations During Rubber Forming Con- 

tinuous Fiber Reinforced Thermoplastics. 


N90-26151/2/GAR 
ETN-90-97211 
+ om of the Processing of Incompatible Polymer 


104,141 PC A03/MF A01 


N90-26152/0/GAR 103,232 PC A10/MF A02 
ETN-90-97212 

Large Sets of Block 

N90-26602/4/GAR 104,236 PC A0S/MF A01 
ETN-90-97213 

a Ste a alge at Junction Planes 

N90-26241/1/GAR - 105,112 PC A12/MF A02 
ETN-90-97214 


Travelling-Wave-Based Protection of High-Voltage Net- 


N90-26260/1/GAR 103,493 PC A07/MF A01 
ETN-90-97215 

Optical Properties and Transport Properties of Hydrogenat- 

ed Amorphous Silicon. 

N90-26656/0/GAR 105,130 PC A07/MF A01 
ETN-90-97216 


inverse Scattering of Buried Objects. 
103,482 PC A08/MF A01 


—e Turbulent Convective Heat Transfer to a Flow 


re) 
N90-26286/6/GAR 105,025 PC A12/MF A02 
ETN-90-97218 
Surface Acoustic Wave Filters Ss Zno-SiO02-Si Layered 
Cues © , Technology, and Monolithic Integration 
N90-26638/8/GAR 103,494 PC A07/MF A01 
ETN-90-97220 
pap Network Topologies for Extensible Massively Par- 
ers. 
N90-26568/7/GAR 103,385 PC A12/MF A02 
ETN-90-97222 
Etude de os Faisabilite de Plusieurs (Study of the 
Feasibility of Several Mixtures). Sialipy 
N90-27379/8/GAR 102,238 PC A04/MF A01 
ETN-90-97223 
yse Statistique d’UN Modele Fak Fiabilite a a 
wo eee pe a e Reliability Model, 
N90-26352/6/GAR 103,466 PC A03/MF A01 
ETN-90-97224 


Predissimilarities, Prefilters, and Ultrametrics on an Arbitrary 


N90-26603/2/GAR 104,237 PC A03/MF A01 
ETN-90-97225 
Non ergode Th lency of the Least Squares Estimator for a 
rgodic Threshold Autoregressive Model. 
N90-26604/0/GAR 104,238 PC A03/MF A01 
ETN-90-97226 
Loi Asymptotique des Fonctions Empiriques 
et ———- 2 ae. Law of yeas Em- 
Functions and Applications, Part 2). 
N90-26605/7/GAR 104,239 PC A04/MF A01 
ETN-90-97227 


aaa Optimality of the Fast Randomized Versions of 
and C(Sub L) in Ridge Regression and Regularization. 
N90-26606/5/GAR 104,254 PC A03/MF A01 


ETN-90-97228 
Parallel Algorithm for Surface Plane Intersection. 
N90-26549/7/GAR 103,405 PC A03/MF A01 
ETN-90-97229 
Un Modele Proportionnel we aor en Fiabilite - Logi- 
ciels (A Bayesian Proportional Model for Software Reliabil- 
ity). 
N90-26353/4/GAR 103,467 PC A03/MF A01 
ETN-90-97230 


Search of Primitive Polynomials over Finite Fields. 
N90-26607/3/GAR 104,240 PC A03/MF A01 


ETN-90-97231 

Calcul de Parameterisation de Courbes Algebriques: Les 

nts Dehambur: eae (Calculation of the 

Algebraic Curves Parameterization rger-Noether Ex- 

pansicns). 

N90-26608/1/GAR 104,241 PC A05/MF A01 
ETN-90-97232 

Diagrammes de Bair om Generalises: Premiers Resultats 

(Generalized Voronoi Diagrams: Initial Results). 

N90-27429/1/GAR 104,249 PC A03/MF A01 
ETN-90-97233 

Context Propagation Truth Maintenance System. 

N90-27380/6/ AR 104,026 PC A03/MF A01 
ETN-90-97234 

Formal Verification of the Janus on-Line Multiplier. 

N90-26550/5/GAR 103,406 PC A03/MF A01 
ETN-90-97235 

Une Parallelisation du Recuit Simule Applique a |’Ameliora- 

tion des Mail Tetraediques (Paral ean ofan Ae 


llages 
Simulation Applied to Improving Tetrahedric Grids). 
Noo -28570/3/GAR 103,411 PC A03/MF A01 
ETN-00-07296 


ti Surf a. 
dans UN Contexte Saunas (Sut 
Based on Critical Contours in & Multi-image Conant 





ETN-90-97254 


N90-26383/1/GAR 
ETN-90-97237 
Segmentation Roe eee ae Reconstruction de Sous a 


104,731 PC A03/MF A01 


dans des Images de Profondeur bay 9p ter pte 

after ae in a te 

N90-26551/3/GAR 03,450 2 ag A01 
ETN-90-97238 


Principles of FP2: Term Algebras for Specification of Paral- 


N90-26571/1/GAR 103,412 PC AQ3/MF A01 
ETN-90-97239 

pe geen a ’Aigorithmes de Calcul du Produit Tensor- 
‘ Se eae oF hee aie 2 en eta 
implementation of Algorithms in Calculating the 
Tensor Product of Matrices on a Distributed Memory Ma- 


chine). 

N90-26572/9/GAR 103,413 PC A03/MF A01 
ETN-90-97240 

Quelques Problemes Combinatoires sur ee et les 

Graphes de Hamming ——eee Using a Hy- 

percube and Hamming Graphs). 

N90-26609/9/GAR 104,242 PC A08/MF A01 


ETN-90-97241 
Etude d’Une Classe d’Aigorithmes d’Optimisation Non 
poo ser mye me ct Appicatons (udy of a Case o 
Non Convex Optimization Algorithms: Implementation and 
Applications). 
N90-26552/1/GAR 
ETN-90-97242 
Simulation Numerique des Echanges Thermiques et des 
Contraintes dans UN ee 
(Mathematical Simulation of Heat Exchanges and Thermoe- 
Czochralski 


Growth). 
105,134 PC A08/MF A01 


103,407 PC A05S/MF A01 


Etudes Adaptatives et Comparatives de Certains 
ithmes en Optimisation. implementabons Electives at Ap 


plications (Adaptive and Comparative Studies of Optimiza- 
tion ; Implementations and Applications). 
N90-26553/9/GAR 103,408 PC A12/MF A02 


ETN-90-97244 
Se en ee 
Moindres oe Problemes de Regression a 
Phases Multiples (A Study of the Asymptotic Properties of 
Least Square Estimators for Multiple Phase Regression 


N90-26620/6/GAR 104,255 PC A12/MF A02 
ETN-90-97245 

Perception Multisensorielle de la Structure Geometrique 

peer apr ps ell TOT gt oreo oe 

N90-26587/7/GAR - 104,085 PC A08/MF A01 
ETN-90-97246 


des Robots (Verification. Correction of a Program for includ. 
Uncertainties in the Robot Automatic ). 

N90-26588/5/GAR 104,086 A08/MF A01 
ETN-90-97247 

Unification et i et Applications (Unifi- 

cation and Disunification: Theory and ications). 

N90-26610/7/GAR 104,243 PC A11/MF A02 
ETN-90-97248 


Conception d’UN laa ee 





tion of Pp 

N90.26517/4/GAR 103,523 PC A12/MF A02 
ETN-90-97249 

Generation and | of Meshes for Finite Ele- 

ments Methods in Two and Three Dimensions. 

N90-26611/5/GAR 104,244 PC A07/MF A01 
ETN-90-97250 

Contribution a l’Etude des E i Diff 





Differences dans le Champ Complexe \Conuibuion . the 
Seale at Eeeerte Equntone ont to to Otteenees te 
Complex Field). 
N90-26612/3/GAR 104,245 PC A10/MF A02 
ETN-90-97251 
la Definition et a la Mise en yo de Nau- 


Contribution a 

bn (Un oonage be Environnemement pour la Conception et 
"Assemblage des Circuits a (Contribution to the 
pee ged Nautile (A New E 


for the Conception ee of Int Circuits). 

NO 28684771 GAR aC A A07/MF A01 

Newteoiase Parallele J ae! les Machi a Memoire Distri- 
pea yg aux A\ mee Matriciols) (Parallel Aigo 

for Distributed Memory ) Conigalats (Applications to 
Matricial A ms)). 
N90-26573/7/GAR 103,414 PC A06/MF A01 
ETN-90-97253 


Une Application de |'Intelligence Artificielle a la Synthese 
Architecturale ee Integres Visi (Application of Arti- 
ficial ntigonce to the Architectural Synthesis of vest In- 
ited 
Mio 20see/S/GAR 103,525 PC A10/MF A02 
ETN-90-97254 
Test aux lons Lourds a Ang Programmables (Heavy lon 


Tests on 
N90-26057/1/GAR 105,634 PC A08/MF A01 


January 15,1991 OR-29 








NTIS ORDER/REPORT NUMBER INDEX 


ETN-90-97255 
— ecg eet Neurones Artificiels: oucatone 
Appren' implantations sur Hypercube ications 
(Mutlayored Neural Networks: L 


—e Imple- 
mentation fe epee Bt tions). 
N90-26574/5/GAR 103,469 PC A12/MF A02 

ETN-90-97256 


Contribution au Test des Circuits Int 
Test des Pannes Stuck-on et Stuck- 


es Cmos: Etude du 
(Contribution to 








N90-26059/7/GAR 
ETN-90-97280 
Possible Applications of Tethered Systems to Mars Explo- 


ration Missions. 
N90-26060/5/GAR 105,637 PC A03/MF A01 
ETN-90-97281 


ponte J and Particle Unit (BDPU): A Multi-User Micro- 


105,636 PC A03/MF A01 





: 190-26 164/: 5/GAR 105,531 PC A03/MF A01 
Cmos In ited Circuit Tests: Study of the Stuck-on and ‘ 
Stuck Fault Tests). ETN-90-97262 
N90-26261/9/GAR 103,522 PC A08/MF A01 Computational Fluid Dynamics 3-D Analysis for Advanced 
ET0-00-07257 Transonic Turbine i 
ei toe i Parallee: Un Reseau de Cellules N90-26291/6/GAR 103,304 PC A03/MF A01 
Integre pour tion d'images ( Parallel! | ETN-90-97283 
Assineenae: Dengue Cell Nomen for Image Recon- Turbine Blade Heat Transfer Coefficient Evaluation by 
struction). Modified Version of STAN5. Comparison with Experimental 
N90-26575/2/GAR 103,387 PC A13/MF A02 Data. 
ETN-90-97258 N90-26008/4/GAR 102,400 PC A03/MF A01 
Formal Verification of Distribut . np Sinening Systems: ETN-00-97284 
Characteriza’ Pp mr quivalence. Cartesian Closed Categories of Domai 
NOO-26558/4/GAR 103,409 PC A07/MF A01 N90-26613/1 TGAR 104, 246 PC A06/MF A01 
ETN-90-97259 ETN-90-97287 
Rapid Thermal Processing: A Study of the Silicon Oxidation Elek Eig ften von Hochorientierten, Steifkettin- 
and of the Implanted Boron Activation. gen, Pusssignistalinen Polymeren (Electric Properties of 


N90-26681/8/GAR 
ETN-90-97261 

poyeny des Conditions d’Elaboration sur la Microstructure 

les Propprietes Mecaniques du Nitrure de Seon (Influ- 

po of the Manufacturing Condi 


103,526 PC A07/MF A01 


Highly Oriented a Chain, Polymeric Liquid Crystals). 
N90-28424/1/GA 103,215 PC A08/ME A01 
ETN-90-97291 
Matrixgeneratoren Zur Erzeugung Gleichverteilter Pseudo- 








on 
Properties of the Silicon Ni 


and Mechanical itride). 
N90-26154/6/GAR 104,117 PC A07/MF A01 
ETN-90-97262 


Gane Ballistic and gg Electron Transport, Studied 
with Quantum Point Contacts. 


N90-26440/9/GAR 105,129 PC A07/MF A01 
ETN-90-97263 
Vacuum Deposition by Pulsed Laser Radiation: Plasma 
+ samme Deposition Techniques, and Thin Film Proper- 
ties. 
N90-26677/6/GAR 105,132 PC A06/MF A01 
ETN-90-97264 


Nondestructive One- and Two-Dimensional Doping Profiling 
by inverse Methods. 








N90-26351/8/GAR 103,512 PC A09/MF A02 
ETW-00-07267 

6,4 Kv Pi tor Met , September-De- 

cember 1 196 (6.4 Kv Pulse canataney with Transformers). 

N90-27063/8/GAR 103,495 PC. A03/MF A01 
ETN-90-97268 

Considerazioni Sulla Progettazione di Componenti Per Eli- 

—- in Com a Matrice Metallica (Design of Helicop- 

ler Components in Metal Matrix Composites). 

N90-26804/7/GAR 102,438 PC A03/MF A01 
ETN-90-97269 

Residual Str: Mi ts by Means of X Ray Dif- 


fraction = Electron Beam Welded Joints and Laser Hard- 


ened Surfaces. 

N90-26371/6/GAR 104,182 PC A02/MF A01 
ETN-90-97270 

Agusta y nmreeag sa for Pitch Link Loads Prediction in Pre- 


liminary Design P' 
NOO-2B076/C/GAR 102,392 PC A04/MF A01 
ETN-90-97271 


Sviluppo di Una Metodologia di Progettazione di Profili Per 
Pale di Elicotteri (Development of a Method to Design Heli- 

















ter Rotors). 

N90-26830/1/GAR 102,437 PC A02/MF A01 
ETN-90-97272 

IRIS System and Future Application to Expandable Launch- 

ers. 

N90-26035/7/GAR 105,586 PC A02/MF A01 
ETN-90-97273 

Producing Process Plans out of CAD Files Through Al 

Techniques. 

N90-27338/4/GAR 104,040 PC A02/MF A01 
ETN-90-97274 

Expert System for Pilot Assi The Challenge of an In- 

tensive By ot | 

N90-27674/2/ 102,444 PC A03/MF A01 
ETN-90-97275 

Stima Del Tasso di Guasto Per Componenti Meccanico- 

Idraulici (Estimation of Def ain Rate of Mech Hydrau- 

N90-27120/6/GAR 102,439 PC A02/MF A01 
ETN-90-97276 


Nuove Esperienze Nel Rilievo in Volo di Carichi Aerodina- 
mici (New Inflight Experiments to Measure Aerodynamics 


Loads). 

N90-26834/3/GAR 102,372 PC A03/MF A01 
ETN-90-97277 

AN-X High Incidence Trials, Development and Results. 

N90-26016/7/GAR 102,405 PC A02/MF A01 
ETN-90-97278 

ances Pressurized Logistics Module: An Italian Contri- 

bution to the Space Station Freedom Logistics Scenario. 

N90-26058/9/GAR 105,635 PC A03/MF A01 
ETN-90-97279 


Pons sme Features of the Tethered Systems for Space 
Application 


OR-30 VOL. 91, No. 2 


ren (Matrix Generators for Production of Equally 





Distributed Pseudorandom Vectors). 

N90-28300/4/GAR 103,432 PC A05/MF A01 
ETN- 90-97292 

Di der Dreidi jionalen Grenzschichtglei- 

chungen (Discretization of the Three Dimensional Boundary 

Layer Equations). 

N90-27987/8/GAR 102,323 PC AO5/MF A01 
ETN-90-97293 


Oe Strahllagenregelung des Darmstadter Supraleiten- 

den 130 Mev Beschleunigers (Digital Beam Position Regu- 

lation of the Su; monsuclg Accelerator at Darmstadt). 

N90-28406/8/GAR 105,366 PC A05/MF A01 
ETN-90-97295 

Lumineszenz Aus Elektroformierten Metall-isolator-Metall 

Strukturen (Luminescence from Electroformed Metal-isola- 


tor-Metal-Structures). 
N90-28425/8/GAR 103,505 PC A07/MF A01 
ETN-90-97297 


Quasielastiche Elektronenstreuung in der Quantenhadro- 
dynamic (Quasistatic Electron Diffusion in Quantum Hadro- 


dynamics). 

N90-28432/4/GAR 105,368 PC A06/MF A01 
ETN-90-97299 

Struktur und Dynamische Eig haften von Kombinierten 





Polymeren Haupt Seltenketton- Fluessigkristallen (Structure 
namic Properties of Combined Polymeric Main- 
Chain/: hain Liquid Crystals). 
N90-27921/7/GAR 103,233 PC A07/MF A01 
ETN-90-97300 
Verfahren a Analyse, Bewertung und Entwicklung Flugbe- 
im Zivilen Luft- 
verkehr — for Analysis, Evaluation, and Development 
of Aerial Servicing Noise Reduction Measures in Civil Air- 














craft). 
N90-28398/7/GAR 102,474 PC A08/MF A01 
ETN-90-97302 
Ueber T le, Longitudinale und Dreidimensionale 
Wirbel: in Zylindrisch Leitern MIT Elliptischem 
hnitt (Ti L ite and Three Dimen- 
sol Eddy Currents in ovimdrical Guides with Elliptic Di- 
ers). 
N90.27867/0/ GAR 103,541 PC A07/MF A01 
ETN-90-97304 


= Zyklische Blockcodes Zur Zuverlassig- 
eitserhoehung von Visi-Schaltnetzen (Cyclic Error Correct- 
ng Bock Codes for Reliability Increasing of Visi Networks). 
27968/8/GAR 103,527 PC A08/MF A01 
ETN-90-97305 
Emitter-und Basisrekombinations-Parameter in Solarzellen- 
Messverfahren und Abhaengigkeit von Temperatur und In- 
jektion (Emitter and Base Recombination Parameters in 
Solar Cells: Measurement Process and Dependence on 
Temperature and Injecti 
N90-28138/7/GAR 103,800 PC A06/MF A01 
ETN-90-97306 


Die Anwendung Einer Modeligestuetzen Identifikations- 
methode Zur Bestimmung Elektrischer Parameter von In- 
duktionsmotoren (identification Method for Estimation of 
Electrical Parameters of induction Motors). . 
N90-27969/6/GAR 103,497 PC A07/MF A01 
ETN-90-97308 
Algorithmen und Abschaetzungen Zur Ausregelung Lin- 
earer, Zeitinvarianter Differenzensysteme Unter Stellgroes- 
kung (Al ms and Evaluation for Regula- 


tion of Linear, Time-| it Difference Systems under 
ion Value Limitation’ 
N90-28364/9/GAR 103,431 PC A09/MF A01 
ETN-90-97309 


Simulation des Elektrischen und Thermischen Verhaltens 
von Funkenstreckenlosen Metalloaxid-Ableitern bei Betrieb 
an Wechselspannung (Simulation of the Electrical and 


Thermal Behavior of Gapless Metal Oxide Surge Arresters 
under AC-Operation Condition). 

N90-26262/7/GAR 103,539 PC A10/MF A02 
ETN-90-97311 

Verbesserung der Detailerkennbarkeit in Roentgendurch- 

leuchtungsbildern durch Bildrestauration — 

ment of the Detail Reconnaissance in Radiographic Irradia- 

tion Images by a? Image Restoration). 

N90-28096/7/GA\ 104,015 PC A07/MF A01 
ETN-90-97314 

Einfluss der Fras ntaperan Zwischen Galaxien Auf die 

Bildung und Er im 

enden Universum (Effect of Tidal Friction Between faxies 

on bs Formation and es ae of Galactic Clusters in 


the Expanding Universe) 
N90-27603/1/GAR 102,792 PC A03/MF A01 


E m wren | 








he hung der inkompressiblern. Ebenen 
Severechiont ‘hae ‘wei Gasen Unterschiedlicher 
Dichte (Numerical! Investigation of the Incompressible Plane 


Shear Layer Between Two Gases with Different Densities). 
N90-27084/4/GAR 102,307 PC A08/MF A01 
ETN-90-97316 


Analytische Loesung der Quesnachen Differenti 

des Quer Ar 1 Zylinders bei Schi 
(Analytical Resolution of te Oseens ifferential Equation 
of Inclined — with Gliding). 

Wiehe 102,324 PC A07/MF A01 


N-90-97318 


” ee Eines Integrierten Computergestuetzen Sys- 
tems fuer Entwurf, Implementierung und Test von 
(Conceptual Design of an Integrated System for Software 





Systems Design Implementation and Testing). 
N90-27381/4/GAR 103,427 A08/MF A01 
ETN-90-97319 


Anwendiungen Eines Akustischen Oberflaechenwellen-Con- 

volvers zur Signalverarbeitung in der Messtechnik und der 

Nachrichtentechnik (Utilizations of an Acoustic Surface 

an Sober inal Pr P ing in the M 

N90-27947/2/GAR 103,473 PC A08/MF A01 
ETN- 00-07322 


Phot L kopie an Grenzflaechen von Halb- 
leitern MIT Seltenerd- “und Alkalimetalien (Photoelectron 
Spectroscopy at Limit Surfaces of Semiconductors with 


Rare Earth and Alkali Metals). 
N90-28427/4/GAR 105,206 PC A06/MF A01 
ETN-90-97324 


Untersuchungen von Monopulsgestuetzten Funkortungssys- 

temen Zur Sicherung des Rollverkehrs (Investigations of 

wane tam adio Location Systems for the Safety 

N90-26806/1/GAR 105,713 PC A03/MF A01 
ETN-90-97326 

Werner-Heisenberg-Institut fuer Physik Muenchen, Jahres- 

bericht 1989 (Activities Report of the Werner-Heisenberg 

mae for Physics, Munich, Federal Republic of Germa- 

ny). 

N90-27481/2/GAR 105,360 PC A07/MF A01 
ETN-90-97330 


Computation of Efficient Solutions of Discretely Distributed 
Stochastic Optimization Problems. 
N90-27436/6/GAR 104,256 PC A04/MF A01 


ETN-90-97331 


Approximate Natural Damped Frequencies ee a Finite Vis- 
cous Floating-Zone under Zero-Gravity Condi 
N90-26995/2/GAR 105,433 pC At A03/MF A01 


ETN-90-97332 


Response of a Spinning Liquid Coane to Axial Excitation. 

N90-27085/1/GAR 5,028 PC A03/MF A01 
ETN-00-07333 | 

Aufgab ption des Pilotenunterstuet- 

sane Aspio (Scope and Conception of the Pilot 


Support System Aspio). 
102,512 PC A04/MF A01 














UpPpor 
N90-28334/2/GAR 
ETN-90-97334 
Dynamic Monocular Machine Vision and Applications of Dy- 
namic Monocular Machine Vision. 
N90-27406/9/GAR 103,452 PC A05/MF A01 
ETN-90-97335 
Response of a Liquid Column to One-Sided Axial Excitation 
in Zero-Gravi 


N90-26996/0/GAR 105,434 PC A06/MF A01 
ETN-90-97336 

Non-Linear Axial Vibrations of a Cylindrical Liquid Column in 

Zero-Gravity. 

N90-26997/8/GAR 105,435 PC A03/MF A01 
ETN-90-97337 

Response of a aes Column to Counter-Directional Excita- 

tion under Zero-Gra' 

N90-26998/6/GAR 105,436 PC A03/MF A01 
ETN-90-97338 


Response of a Liquid Column to Unequal Counter-Direc- 
tional Excitation under Zero-Gravity. 
N90-26999/4/GAR 105,437 PC A03/MF A01 


ETN-90-97339 


Response of a Liquid Column with Respect to Oscillatory 
Rotational Top- and Bottom Excitation. 
N90-27086/9/GAR 105,029 PC A05/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 





ETN-90-97340 
Liquid Sloshing Resp in a Spinning Container Due to 
Axial Excitation. 
N90-27087/7/GAR 105,030 PC A05/MF A01 
ETN-90-97341 


Response of a Viscous ty net Column to Pitching- and Roll- 
Excitation in Zero-Gravity ‘onment. 


N90-27000/0/GAR 105,438 PC A04/MF A01 
ETN-90-97342 

Hydroelastic Problems in Space Flight Vehicles. 

N90-26868/1/GAR 105,644 PC A03/MF A01 
ETN-90-97343 


pine | Response of a Liquid Column to Counter Rota- 
tion. 


NO0-27088/5/GAR 105,031 PC A03/MF A01 
ETN-90-97344 


Response of a Liquid Bridge with Rotationally Excited 


N90-27089/3/GAR 105,032 PC A03/MF A01 
ETN-90-97345 

Response of Differently Axially Excited Viscous Liquid 

Bridges in Zero-Gravity. 

N90-27001/8/GAR 105,439 PC A04/MF A01 
ETN-90-97346 

Response of a Viscous Liquid Column to Various Pitch-Ex- 

citations. 

N90-27090/1/GAR 105,033 PC A04/MF A01 
ETN-90-97347 

Response of Differently Axial-Excited Spinning Liquid Col- 

umns. 

N90-27091/9/GAR 105,034 PC A03/MF A01 
ETN-90-97348 


Nonlinear Axisymmetric Free Vibrations of a Liquid in a Cy- 


lindrical Tank with an Elastic Bottom. 

N90-27092/7/GAR 105, 035 PC A03/MF A01 
ETN-90-97349 

Manufacturing and Mechanical Properties of New Textile 

Fiber Preforms for Structural Sandwich Applications. 

N90-26895/4/GAR 104,175 PC A03/MF A01 
ETN-90-97350 

X-Windows Anwendungen in der Raumfahrt: Status und 

Ausblick (Applications of X Windows in Astronautics: Status 


and Prospects). 

N90-28365/6/GAR 105,463 PC A03/MF A01 
ETN-90-97351 

Strukturierte Analyse der Einsatzmoeglichkeiten von a und 

R Tech ien in Raumfarh rammen (Structured Anal- 


tprog! 
is of the icability of a and R Technologies in Space 


). 
N90-28436/5/GAR 105,464 PC A03/MF A01 

ETN-90-97352 
Gesamwirtschaftliche Wirkungen von Ruestungs- und 
Raumfahrtausgaben in den Vereinigten Staaten: Eine Liter- 
paeernay on of the Whole National Economy of De- 
lense Spending and Space in the US: A Literature Analy- 


sis). 
N90-28464/7/GAR 


103,138 PC A03/MF A01 
ETN-90-97426 
Double sided silicon strip detectors. 
N90-28036/3/GAR 105,000 PC A03/MF A01 


ETN-90-97430 


Largage a Tres Faible Hauteur. Conditionnement et Lar- 
en Tandem de Deux Fardeaux Conditionnes sur Deux 
lates-Formes PC6 Assembiees a |’Aide d’Une Liaison 
Ri Rapport d’Essais Techniques E-700 (Very Low 
Height Drop Test. Conditioning and Tandem Dropping of 
Two Loads Conditioned in Two PC6 Platforms Assembled 
by Rigid Structures). 
N90-28116/3/GAR 104,979 PC A03/MF A01 
ETN-90-97431 


Largage a Tres Faible Hauteur. Conditionnement et Lar- 
en Tandem de Deux Fardeaux Conditionnes sur Deux 
ites-Formes PC6 Assembiees a |I’Aide d’Une Plate-Forme 
PD9 et de Deux Liaisons Ri . Rapport d’Essais Tech- 
niques E-700 (Very Low Height Drop Test. Conditioning and 
m Dropping of Two Loads Conditioned in Two PC6 


i by One PD9 Platform and Rigid Struc- 
tures). 

N90-28117/1/GAR 104,980 PC A03/MF A01 
ETN-90-97432 


Largage a Tres Faible Hauteur. Conditionnement et Lar- 
en Tandem de Deux Fardeaux Conditionnes sur Deux 
ites-Formes Assemblees a |’Aide d’Une Liaison 
Rapport d’Essais Techniques E-700 (Very neo 
Hohe Drop Test. Conditioning and Tandem Droppi 
Mey Loads Conditionned in Two PC6 Platforms Assem lod 


Rigid Structures). 
Noo. 118/9/GAR 104,981 PC A03/MF A01 
nanan 





Th rbul dans les Cavites en Ro- 
—_ Volume 1: par Synthese Finale (Turbulent 
Convection in Rotating Cavities, Volume 1). 
N90-28011/6/GAR 102,344 PC A07/MF A01 
a 


+i: _— 


Th 
aun Volume 2: ‘Rapport de 





dans les Cavites en Ho- 
Dy ogg — (Turbulent 


Convection in Rotating Cavities, V 2). 
N90-28012/4/GAR 102,345 PO at A08/MF A01 
ETN-90-97435 


Dilueur de Jet Chaud (Device for the Dilution of Hot Ex- 
haust Jets). 


N90-27723/7/GAR 
ETN-90-97436 
Etude Experimentale de la Couche Limite Instationnaire sur 
Une Plaque Plane Oscillante. Optimisation et Validation 
d'UN Code de Calcul de Ecoulement / 
Couche Limite Autour d’Une Pi 


102,465 PC A14/MF A02 


/Boundary Layer 
Neighborhood of a Plane Plate and an Oscil 
N90-28013/2/GAR 102,346 PC 
ETN-90-97444 
Co =) 7175 T7352 101. Dissection d’UN Lon- 
may Matricage. Proces Verbal de |'Essai 
pd an 3208 (Characterization of the 7175 T7352 101. Dis- 


die Casting Standard 
N90-: NOO-27SO7/S/GAR 104,216 PC AOS/MF A01 
ETN-90-97447 
Experimental Si of the Taylor-Goertler Instability. 
N90-28014/0/GA\ 105,040 PC A04/MF A01 
ETN-90-97448 
Etude des Effets de Compoatghite sur la Turbulence dans 
les Sillages Supersoniques, ag ibe Final oe of the 
a te Effects ‘on on the of Supersonic 
Drags). 
N90-27661/9/GAR 
ETN-90-97449 
Calculs d’Ecoulements Incompressibles Visqueux Bidimen- 
sionnels Instationnaires Par Methode Spectrale, Rapport 
Final (Calculation of Unsteady Two Dimensional Viscous In- 


). 
/MF A01 


102,315 PC A03/MF A01 


compressible Flows by Spectral Methods). 
N90-28015/7/GAR 102,347 PC A03/MF A01 
ETN-90-97450 


Etude Microstructurale d’UN Alliage de Titane (6246) pour 
de hine (Study of the Microstructure 
of a Titanium Al (6246) for Turbomachine essors). 
N90-27900/1/GAI 104,215 PC A05/MF A01 
ETN-90-97451 


Constitutive Laws for Discrete Velocity Models of Gas 


(Conti . 

N90-28016/5/GAR 102,348 PC A04/MF A01 
ETN-90-97452 

Aspects Toxi iques des Incendies a Bord des Aeron- 

efs. Role de la Pressurisation et S la Ventilation oe la 

Cabine, Compte Rendu d’E of 

Fire Onboard Aircrafts: Role of the presmaiiadon and Ven- 


tilation in the Coc 
102,472 PC A07/MF A01 





N90-28335/9/GAR 
ETN-90-97453 


Mesure de |’E.C.G. De Pilotes d’Avion de Combat en Mis- 

sion de Vol Reel: Etude de la Variabilite du Rythme Cardia- 

que et Correlation Avec la —— de Travail (Electrocardio- 

= of Military Aircraft Pilots Measured During Real Flight 
issions: Study of the Variability of the Cardiac Rhythm in 

Correlation with Working Stress). 

N90-28324/3/GAR 104,395 PC A06/MF A01 

ETN-90-97454 


Confinement Acoustique dans le Grand Tunnel Hydrodyna- 
mique: Identification des Caracteristiques Acoustiques d’U?" 
Milieu a l’Aide d’Une Source Directive, Rapport Final 
(Acoustic Confinement in the Large Hydrodynamic Tunnel: 
Identification of the Acoustic Charateristics with a One-Di- 
rectional Source). 
N90-28399/5/GAR 104,945 PC A04/MF A01 
ht ap 

‘tude du Comportement M des Sous 
Solicitations Complexes, pee Final (Sua of the Me- 
chanical Behavior of Composites under Complex Stress 





Systems). 

N90-27879/7/GAR 104,148 PC A08/MF A01 
ETN-90-97457 

Etude des Missiles en Incidence: —— No. 4, Rapport 

Final 1988-1989 (Study of Missiles in + aw: 

N90-27662/7/GAR 104,4: PC A05/MF A01 
ETN-90-97458 


Vers un Schema Bidimensionne!l de Type Godunov Aniso- 
trope. Sur le Calcul des Vitesses des Noeuds dans les 
Codes Multidimensionnels Lagrangiens (Towards a Two Di- 
mensional Scheme of Anisotropic Godunov Type. On the 
Calculation of the Velocity of the Nodes in the Multidimen- 
sional Lagrangian Codes). 

N90-28017/3/GAR 105,041 PC A04/MF A01 

ETN-90-97459 


Influence de Micro-Glissements sur le Comportement Ma- 
croscopique des les Tissus, R Final (Influ- 
ence of Microslidings on the Macroscopic Behavior of Com- 





posite Textiles). 
N90-27880/5/GAR 104,176 PC A07/MF A01 
ETN-90-97460 

Etude des Marees hegre coh Par Assimilation des Don- 
nees h Satellitaires dans un 
Modele tent Marg namique (Study of the Ocean Tides by the 
Assimilation jarigraphic and Altimetric Satellite Data in a 
Hydrodynamic Model). 

N90-28320/ VOAR 104,932 PC A09/MF A02 


ETN-90-97461 
Impacts de Donnees cmeqeee Satellitaires on des Sim- 
de la Ci 


ulations ogra non qi 

d’Orbite, Rapport Ay Synthese 
Finala juan of Satellite Altimetric Data on the Numerical 
Simulation of the General Oceanic Currents: Sensitivity to 
Orbit Parameters). 








EUT-89-E-230 
N90-28321/9/GAR 104,933 PC A03/MF A01 
ETN-90-97474 
Soni de la Corrosion Par Piqures des Alliages 
Lithium (Characterization of the Pitting Corrosion 
of Lithium 
N90-27803/57GAR 104,165 PC A04/MF A01 
ETN-90-97480 


Resolution Par Elements Finis des Equations d’Euler Par 
Une Methode de Decomposition Cinetique des Flux: Etude 


de I’ Maillage et du de 
Rapport Final 1/334700-Deri-Gan (Solution of Euler Equa- 
tions baw go El a —S Kinetic Decom- 
i - ion of the 
Grid and of the Calcula’ oa 
N90-28020/7/GAR 102,351 PC A04/MF A01 
ETN-90-97481 


owltate de la Treteieme Ci Sessaie a F2 
aux Resultats de (Study of the 
Flow ar J the of of the Third 


Test at F2 and Calculations). 

N90-27663/ NCAR 102,316 PC A0S/MF A01 
ETN-90-97482 

Resolution de |l’Equation d’Orr-Sommerfeld en Tridimen- 

sionnel et en incompressible Methode de 

Avec les Pi de Le Code Cocip (Solu- 

tion of the Orr-Sommerfeld Equation for Three Dimensional 

incompressible Flow Using Galerkin Chebichev 

Pe oe Cocip Code) 

28021/5/GAR 102,352 PC A05/MF A01 

ETN-90-97483 


a SO ee 
sonique (Boundary Layer and Shock Layer in Hypersonic 





). 

N90-27664/3/GAR 102,317 PC A04/MF AO1 
ETN-90-97490 

R oer rea Pon ee = Struc 

tures, i Parametrical etiming tional 

Models of | dtm 

N90-28121/3/GAR 105,223 PC A03/MF A01 
ETN-90-97491 

Caiculs d’Ecoulements Tridimensionnels Avec Surface 

Libre, Rapport de Synthese Final (Calculation of Surface 

Free Three Dimensional Flows). 

N90-28022/3/GAR 105,042 PC A03/MF A01 
ETN-90-97492 

Etude Experimentale de la Turbulence dy Rota- 

tion et mee on ake * Synthese an ee, 

mental ig under Fi 

and Deformat 

N90-28023/1/GAR 102,353 PC A04/MF A01 
ETN-90-97493 


Etude Numerique de la Turbulence en Presence de Parois, 
Rapport de Synthese Finale (Numerical Study of Turbu- 
lence in the Presence of Walls). 

N90-28024/9/GAR 102,354 PC A08/MF A01 

ETN-90-97496 
Essai d’un Tunnel Ultra-L ee Some la Soufflerie Anechoi- 
- Cepra 19, Rapport Fi ¢ ests of an ae Tunnel 

in the Anechoic Wind Tunnel Facility Cepra 19). 

N90-27729/4/GAR 102,523 PC A04/MF A01 

ETN-90-97497 
— Experimentale de la Turbulence a ee en Rota- 
Confrontation Avec un Modele Edqnm, Rapport de 
Syrinese Finale a ten ewe of the Effects of Rota- 
on the Homogeneous Turbulence. Comparison with the 


} aden Model). 

N90-28025/6/GAR 
ETN-90-97499 

Etude Experimentale du Systeme Tourbillonnaire E: 

Saath Lente Lestnaie Geemmantes th Premiere artic: 

Couche Limite Laminaire (Experimental Study on the Vorti- 

ces Generated by the Body of a Mise Ouring Fight Part 


102,355 PC A06/MF A01 


N90-27665/0/GAR 104,454 PC A04/MF A01 
ETSU-R-51 * 

Department of Energy’s renewable energy R and D pro- 

— report 1988/89. 
90519536/ 103,769 PC A06/MF A01 

ETSU-R-54 

Besos isst/GAR oe 02.919 PC A03/MF A01 
ETSU-SSH-4048-P3 

Assessment of the Borrowash pneumatic low head hydro 

DE90519538/GAR 103,560 PC A03/MF A01 
ETSU-TID-4067 

Computer modelling of intertidal mudflats 

DE90519539/GAR 104,925 “PC A ‘A05/MF A01 
EUT-89-E-226 


Sn ee ae es eee re oe 


Ei on DC 
N90-26259/3/GAR 103,538 PC A04/MF A01 
EUT-89-E-230 
ee ae Specifi- 
tion of Functions Services. 
NOO-26569/5/GAR 103,386 PC A06/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


FDA/OMO-91/4A 
FDA Pesticide Analytical Manual. Volume 1. Base Manual. 
October 


1 4 
PB91-911899/GAR 104,276 Standing Order 
FDA/OMO-91/4B 
FDA none Analytical Manual. Volume 2. Base Manual. 


October 1 
PB91-91 1999/GAR 104,277 Standing Order 
Sartre 
Meat and Dairy Monthly Imports, on 
Pest. 108241/GAR 03,150 a A03/ME A03 
FDLP-8-90 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
1990. 
PB91-107755/GAR 103,149 PC A0S/MF A05 


FERMILAB-PUB-90/23-A 
Biased rami in a Universe with Hot Dark Matter and 
Cosmic String. 
N90-28473/8/GAR 102,802 PC A03/MF A01 
FERMILAB-PUB-90/24-A 
istorical ee Lower Limit to the Galactic Stellar- 
Collapse Rate. 
N90-28472/0/GAR 102,801 PC A03/MF A01 
FERMILAB-PUB-90/25-A 
Quasar Pairs and Quasar’s Peculiar Vel 
N90-28474/6/GAR 102,803 A03/MF A01 
FERMILAB-PUB-90/26-A 
Periodicity of Redshift Distribution in a T-3 Univ 
N90-28475/3/GAR 102,804 PCs ‘A03/MF A01 
FERMILAB-PUB-90/53-A 
on High Resolution Simulations of Cosmic 
Stri 1: Network Evolution. 
N90- 754) S/GAR 102,758 PC A02/MF A01 
FERMILAB-PUB-90/98-A-2 
Baryogenesis in Extended Inflation. 2: Baryogenesis Via Pri- 
mordial Black Holes. 
N90-26735/2/GAR 105,357 PC A03/MF A01 


FERMILAB-PUB-90/141-A 


Structure of Random Discrete Spacetime. 

N90-; 28429/0/GAR 105,367 PC A02/MF A01 
FERMILAB-PUB-90/145-A 

ee Process and Light Element Production in Superno- 

vae 

N90-28471/2/GAR 102,800 PC A04/MF A01 
FFA-TN-1987-12 

GARFEM input deck description. 

DE90518785/GAR 103,736 PC A03/MF A01 
FFA-TN-1987-40 

GAROS input deck description. 

DE90518784/GAR 103,735 PC A03/MF A01 
FFA-TN-1988-1 


Analysis of the environmental noise situation around a large 


Swedish prototype wind turbine. 

DE90518770/GAR 103,873 PC A07/MF A01 
FFA-TN-1989-24 

Implementation of shear offset and rigid offset in finite ele- 

ment code GARFEM. 

DE90518786/GAR 
FFA-TN-1990-01 


Preliminary Study of the Masking of Wind Turbine Noise by 
Ambient Sound 


N90-26636/2/GAR 103,741 PC A03/MF A01 
FFI-89/7019 

Documentation of Program Tankplot. 

N90-26541/4/GAR 105,105 PC AOS/MF A01 
FFI-90/7002 

Human Performance Models. 

N90-26502/6/GAR 
FFI-90/7005 

Distributed —— Concepts for Command and Control 


Information System: 

N90-28462/1/GAR 104,446 PC A0S/MF AQ1 
FFI-90/7007 

Report from GPS Manpack Tests in Spitsbergen Area 


(Norway). 
N90-27692/4/GAR 105,736 PC A12/MF A02 
FFU-REP-88-3 
Umweltberichterstattung in statistischen Jahrbuechern. Ein 
re pe ued Vergleich. (Environmental coverage in statis- 
earbooks. An international comparison). 
TiB/ '90-82019/GAR 103,985 PC E07 
FG-9-90 
World Grain Situation and Outlook, September 1990. 
PB91-105163/GAR 102,531 PC A03/MF A03 
FGCC-IS-90-1 
Test and Demonstration of GPS Satellite Survey Systems. 
PB91-104505/GAR 104,745 PC A04/MF A04 
“ae. 
jt and Demonstration of Three Dual-Frequency (L1/L2) 
ops Satellite Survey Systems. 
PB91-104513/GAR 
FHG-IWM-W-2/90 


Numerische Analyse eines Materialmodelles fuer Sintern. 


103,737 PC A04/MF A01 


103,108 PC A11/MF A02 


104,746 PC A03/MF A03 


(Numerical analysis of a material model for sintering). 
TIB/B90-81982/GAR 104,062 PC E07 
FHWA/AR-89/003 


Fines Content of Granular Base Material. 


OR-32 VOL. 91, No. 2 


PB91-104463/GAR 
FHWA/AZ-88/212 
Use of Solar Lohing. for Lighting of Overhead a Signs, 


103,242 PC A04/MF A04 


Roadway , and Intersection Traffic am 
PB91- NCOSOO/GRA 105,761 A05/MF AO05 
FHWA/AZ-89/234 


Potential Impacts of “yo aa Federal-Aid Highway Program 


to Routes of Interstate 
PB91-108480/GAR "105, 758 PC A06/MF A06 
FHWA/AZ-90/322 


Forensic Pavement Analysis. 
PB91-108498/GAR 
FHWA/CA/TL-89/11 


Structural Value of alls Treated Permeable Base and 
in Graded 


Post 108068/GAR "103,250 PC A03/MF A03 
FHWA/FL/DOT/SMO-89/361 
Field and Laboratory Study of Modulus of Rupture and Per- 


meability of S' Concretes i po Florida. 

PB91-110270/GAR 03,246 PC A12/MF A12 
FHWA/FL/DOT/SMO-357/89 

Investigation of the Legibility of Sign Letter and Background 

Type oe under Various Conditions of Weather 

and Viewing and Durability of Reflective Shee' “ake 

PB91-110288/GAR 105,765 PC A06/MF A06 
FHWA/IN/RD-89/1 


eet Study of a Portable High Speed Weigh-in-Motion 


lem. 
P691-106062/GAR 105,751 PC A10/MF A10 
FHWA/OH-90/01 
Techniques for Estimating Flood-Peak Discharges of Rural, 


Unregulated Streams in Ohio. 
PB91-106559/GAR 104,514 PC A05/MF A05 


FHWA/RD-88/ 126 
= Roadway Drainage Design Using Economic 
PB91-104497/GAR 103,248 PC A04/MF A04 
FHWA/RD-89/019 
— —— of Various Truck Configurations. Volume 


2. Appendix 

PB91- 108548/GAR 105,760 PC A08/MF A08 
FHWA/RD-89/ 157 

Full-Scale Side > Testing. 

PB91-106047/GA\ 
FHWA/RD-90/060 

Automobile Impacts with Small Signs. 

PB91-106021/GAR 105, 749 PC A06/MF A06 


103,252 PC A10/MF A10 


"105,750 PC A0S/MF A05 


FHWA/TS-90/048 
Proceedii of Wi on Field Inspection and Rehabili- 
tation of Traffic Control Devices, i bag ve —” 


5-7, 1990 and Salt Lake City, —_ 
PB91-108605/GAR 


FHWA/TX-87/50 + 309-1F 
in of an Automated Traffic Counting System with Turn- 


lovement Flow Analysis. 

p 91-108597/GAR 105,762 PC A06/MF A06 
FHWA/VA-90/R23 

Comparison of Air Void Content Measurements in Fresh 

versus Hardened Concretes. 

PB91-110254/GAR 103,244 PC A03/MF A03 
FISH AND WILDLIFE RESEARCH-7 

Chironomidae of the Southwestern United States: A Check- 

list of Species and Notes on Biology, Distribution, and Habi- 

tat. 


PB91-108258/GAR 104,425 PC A04/MF A04 
FMPC-2204 
Multiple restoration projects management: Operable unit 


-23, 1 
6768 hy A11/MF A11 


case study. 
DE90016227/GAR 103,883 PC A03/MF A01 
FMPC-2209 
Flexible mode fluidized carbon bed biodenitrification 
system. 
DE90016193/GAR 103,882 PC A04/MF A01 
FNAL/C-89/261-E 
Jet dynamics at the Tevatron collider. 
DE90016903/GAR 10, 311 PC A03/MF A01 
FNAL/C-90/ 151 
it spectroscopy at high luminosity. 
90016901/GAR 105,309 PC A03/MF A01 
FNAL/C-90/155 
Global analysis of recent experimental results: How well de- 
termined are the parton distribution functions. 
DE90016902/GAR 105,310 PC A03/MF A01 
FNAL/C-90/ 160-E 
Total, elastic and diffractive cross sections at high energies. 
DE90017264/GAR 105,321 PC A03/MF A01 


FNAL/C-90/170-T 


—— symmetry breaking of the electroweak interac- 
and the renormalization group. 
DE90017263/GAI AR 105,320 PC A03/MF A01 
FNAL-TM-1670 


Some estimation concerning crossing transition of the main 
in| ; 
'90014880/GAR 105,235 PC A02/MF A01 
FNAL-TM-1671 


SSC dipole magnet measurement and alignment using 
laser technology. 


DE90014881/GAR 
FNAL-TM-1672 
Ternary superconductor ‘NbTiTa’ for high field superfluid 
De80014879/GAR 105,234 PC A01/MF A01 
FNAL-TM-1673 
Electronics for Experiment E687’s trigger on hadron mo- 


105,236 PC A03/MF A01 


menta. 

DE90014878/GAR 105,233 PC A03/MF A01 
FNAL-TM-1675 

Calculation of tune vs amplitudes for the new low beta qua- 

drupoles. 

DE90018011/GAR 105,332 PC A02/MF A01 


FOA-A-50007-5.2 


Theories of Stress and Performance: A Short Overview. 
PB91-111039/GAR 103,094 PC A03/MF A03 


FOA-C-20809-2.6 


Kontaktverkan 1: Spraengladdni Kontaktverkan pa Ar- 
merade ent (Contact C 1: Effects of = 
josive Charges in Close Contact with Reinforced Con- 

crete Slabs). 
PB91-111013/GAR 


FOA-C-30576-3.2 


ee oe foer Radarmalarea hos Fordon (Radar 
Cross Section Calculations of Vehicles). 
PB91-111021/GAR 03,485 PC A03/MF A03 


FOA-C-30578-8.1 
Monte — Simulation Model of Airborne Hydrographic 


Laser Systems. 
PB91-110999/GAR 104,937 PC A04/MF A04 
FR-20342 


Production and Characterization of Non-Platinum Catalytic 
— Formed by lon Implantation. Final Report 1 No- 

mber 1986-31 January 1990. 
PBOI 109033/GAR 


FR-722792-1 


Helicopter Antenna Radiation Prediction Code (HARP). 
in aa 103,492 PC A0S/MF A01 


FRNC-R-2 
peabensth program. A preliminary review. A technico-eco- 


103,131 PC A04/MF A04 


103,742 PC A03/MF A03 


nomic evaluation of the low energy ics in France. 
DE90514541/GAR 103,692 PC A0S/MF A01 
FRNC-TH-3641 


Probabilistic approach of elasto-plastic behavior of offshore 
structure under stochastic wave forces. 
DE90518449/GAR 104,960 PC A09/MF A01 


FSGTR/INT-275 
— 's Guide to the Event Monitor: Part of Prognosis Model 


in 6. 
Poot 107995/GAR 104,468 PC A03/MF A03 
FSGTR-PNW-256 
Sampling Methods for Terrestrial Amphibians and Reptiles. 
Wildlife-Habitat Relationships: Sampling Procedures for Pa- 
cific Northwest Vertebrates. 
PB91-108043/GAR 104,469 PC A03/MF A03 


FSGTR-PNW-260 
Training Guide for Bird Identification in Pacific Northwest 


las-Fir Forests. 
PB91-107698/GAR PC A03/MF A03 
FSRB-PNW-172 


——. Prices, Employment, and Trade in Northwest 
Forest Industries, Third Quarter 1989. 
PB91-108100/GAR 104,470 PC A05/MF A05S 


FSRB-SO-154 


Midsouth Veneer Industry, September 1990. 
PB91-108852/GAR 104,471 PC A03/MF A03 


FSRP/INT-428 
_ Wilderness Visitors Choose Entry Points and Camp- 


PBO'- 106815/GAR 104,720 PC A03/MF A03 
FSRP/INT-431 
Saaenoenget of Nongame Bird Habitat Using Forest Survey 
ta. 


PB91-106120/GAR 104,466 PC A03/MF A03 
FSRP-SE-279 


Effects of Fenvalerate and Azinphosmethy!l on Scale In- 
sects and Their Natural Enemies in Loblolly Pine Seed Or- 


104,424 


chards. 

PB91-105056/GAR 104,465 PC A03/MF A03 
FT-9-90 

World Tobacco Situation, September 1990. 

PB91-107730/GAR 103,148 PC A03/MF A03 
GA-A-20000 

CART manual. 

DE90014884/GAR 105,079 PC A05/MF A01 
GAO/IMTEC-89-17 

Space Operations: Nasa Efforts to 2» Gavelen and Deploy Ad- 

vanced cecraft Computers. R to the Chairman, 


Subcommittee on Space Science and ications, Com- 

mittee on Science, Space, and Technology, House of Rep- 
resentatives. 

N90-25582/9/GAR 103,379 

PC A03/MF A01; also available from GAO, 

Gaithersburg, MD HC first five copies free, addition 
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NTIS ORDER/REPORT NUMBER INDEX 


GAO/IMTEC-89-41 
Space tions: Nasa’s Communications Support for 
Spacecraft. Subcommit- 
eee Committee on Sci- 
ence, ‘echnology, House of tives. 
N90- NEISYGAR 105,587 ee AOa ME A01 
GAO/IMTEC-90-1 


preg Ss og mee “ oe Not Properly Safeguarding Val- 

Nooverov/eGan 105,430 PC A05/MF A01 
GAO/IMTEC-90-18 

Se Spats Cate 0 Prete Tenet Some 

Station Shuttle. 

N90-26024/1/GAR 105,423 PC A03/MF A01 
GAO/NSIAD-88-129FS 

Space Exploration: Cost, Schedule, and Performance of 

NASA's Ulysses Mission to the Sun. hy Pe ee 

, Subcommittee on Science, pope and 

" on Commerce, Pca and Transporta- 

tion, US Senate. 

N90-26023/3/GAR 
CARED <O-t8Ere 


105,422 PC A03/MF A01 


Space —— it, Schedule, and P of 
NASA's — Mission to Venus. Fact ‘Shoot for the 
Chairman, Subcommittee on Science, Tech hnaboy. and 
q on Commerce, Science, and Transporta- 
tion, US Senate. 
N90-26022/5/GAR 
GAO/NSIAD-88-137FS 





105,421 PC A03/MF A01 


Space Exploration: Cost, Schedule, and Performance of 
Subcommnit sauen, Tocanam as wd Space, 
man, mi ante on 
ce, Science, and Transportation, US 
N90-26021 /7/GAR 105,420 PC A03/MF A01 
GAO/NSIAD-88-138FS 
Space Exploration: Cost, Schedule, and Performance o! 
NASA's Galileo Mission to Jupiter. Fact Sheo forthe Cha 
lee on , Technology, and 
Commitee on Commerce, Science, and Transportation, us 
N90-26025/8/GAR 105,424 PC A03/MF A01 
GAO/NSIAD-89-89 


Space Shuttle: Follow-Up Pechatien of NASA's Solid 
Rocket Motor Procurement. R lo the Chairman, Com- 
mittee on Government Operations, poe of Representa- 


tives. 
N90-26066/2/GAR 103,329 PC A03/MF A01 


GAO/NSIAD-90-40 
Can tao thea Cat rhetcetins bass val Requi its 
Can Be But Reliability Must Be Ensured. 
N90-26169/4/GAR 102,260 PC A03/MF A01 
GAO/NSIAD-90-142 
Tomoetoay hag vp cower Future Use of NASA’s Large 


Format Camera Is Uncertai 
N90-26298/1/GAR 104,999 PC A03/MF A01 
GAO/NSIAD-90-147 
Space Projects: Improvements Needed in Selecting Future 
i for Private Financing 








28439/9/GAR 105,465 PC A03/MF A01 
ee a 
‘ogram Safety: Same for NASA’s Safety Organi- 
Sheu nould Be Centralized. 
N90-28434/0/GAR 105,606 PC A03/MF A01 
GAO/NSIAD-90-192 
ron Cost Tran ies Nasa Has No Firm Need for Increas- 
Ry | Maneuvering Vehicle. 
26041 /S/QAR 105,630 PC A03/MF A01 
oe 
roe Transfer: US and Foreign Participation in R and 
be Federal Laboratories. 
N90-25706/4/GAFt 102,258 PC A0S/MF A01 
GAO/RCED-89-112 
ne Safety: Serious Problems Continue to Trouble ‘the 
—e- ‘orce. Report to Congressional Re- 
N90-25959/9/GAR 105,772 PC A04/MF A01 
GAO/RCED-89-113FS 
Aviation Safety: Conditions within the Air Traffic Control 
Work Force. Fact Sheet for Congressional Requesters. 
N90-25958/1/GAR 105,771 PC AO7/MF A01 
GAO/RCED-89-154 
Technology Transfer: Implementation Status of the Federal 
eee Sree Sen Ot Yee. Report to Congressional 
N90-25707/2/GAR 102,259 PC A04/MF AC1 
GEOPHYSICAL-PUBL-15 
Pr dings of the | ional Workshop on Geomagnet- 
ic Observatory Data isition and Processing. 
N90-27177/6/GAR 102,815 PC A07/MF A01 
GEPP-EV-1092 


pes J assessment: Pinellas Plant Child Development 
} a a nena School. Environmental Health and 

Safety Programs. 
DE9001 /GAR 
GGU-R-142 

Pilot seismo-stratigraphic study on the West Greenland 

continental shelf. 

DE90518683/GAR 104,544 PC A03/MF A01 
GKSS-89/E/54 


keit von Elbeschwebstoff bei 
poy ep 1989. (Settling velocity A 


104,358 PC A09/MF A01 





solid matter in the river Elbe at L burg and Sunthaus, 

eet 1989). 

TIB/B90-81915/GAR 104,518 PC E07 
GKSS-89/E/59 


Unterwassertechnik - ein High-Tech-Markt mit Zukunft. (Un- 


derwater poe, | -a tech market with future) 
TIB/B90-82050/GAR - 104,949 be E07 
GKSS-69/E/60 





k di in der Ems, 
Vergisich mit Messungen, fh der ‘Elbe. OBetth velocity 
measurements of mud flocs in the river Ems, clapuiees 
with measurements in the river Elbe) 
TiB/B90-81914/GAR. 103,966 PC E07 
pao hall 


Brasil/German NDT-trials at PETROBRAS 


tform-PPL-1-TG in 1988 
Tie/as0 2049/GAR 104,971 PC E07 


GKSS-00/E/1 


haftlich by, bh 





Berichte der GKSS 1989. (Sci- 
entific-technical r + of the GKSS 1989). 
TIB/B90-81916/GAR 104,916 PC E07 


GRI-86/0327 


Development of Fast Burn Combustion with Elevated Cool- 
ant Temperatures Aa Natu! Gas Goon. Annual Report 


padi. 16e8/GAR 103,320 PC A04/MF A04 
GRI-87/0045 
Documentation of Successful R of a Gas Pipe- 
jst. cotae rae eee 
R 


leport | 1980-April 1986. 
PB91-111575/' 105,740 PC A03/MF A03 
GRI-87/0374 


Development of Fast Burn Combustion with Elevated Cool- 
ant Temperatures for Natural Gas Engines. Annual Report 


ps 1986-April 1987. 
PB91-111674/GAR 103,321 PC A04/MF A04 
GRI-88/0262 

ee ene aee 


her 1O4oTS/GAR 104,637 PC A23/MF A23 
GRI-8S/0086 
Electrocatalyst Surfaces. Annual Report January-December 


1988. 

PB91-104281/GAR 103,216 PC A11/MF A11 
GRI-89/0246 

Commercial Buildings Cogeneration Market: Characteriza- 

tion and Trends. Topical Report April 1988-June 1989. 

PB91-109041/GAR 103,743 PC A04/MF A04 
GRI-89/0321 

a Framework to Assess Gas Transmission Patterns 


Implied by the GRI Baseline Projection. Topical Report. 
PB91-111583/GAR 103,682 PC A03/MF A03 


GRI-90/0120 
Electrochemical luation of new fi lfonic and fluoro- 
ic acids as fuel cell electrolytes. Final reper May 


986-December 1989: Revision. 

bE90016626/GAR 103,719 PC A04/MF A01 
GRI-90/0165 
Tight Gas Sands Research Program: Field Operations and 
tive Well eee Enterprises Oil 
County. Wy ), vArdeson pelt Fe LF Lincoin 
inty, ing. Topical Report 

, GAR 104,656 PC AS/ ME "AOS 





Development of an Advanced Quick-Fill Meter for Natural 
Gas oe ‘cooing Final Report, Phase 2, January 1988- 


PB91- 109058/GAR 103,680 PC A06/MF A06 
GRI-90/0170 


Development of Fast Burn Combustion with Elevated Cool- 
= \aarumeree for Natural Gas Engines. Final Report 


lay 1985-May 1990. 
7 bes 1-111682/GAR 103,322 PC A0S/MF A05 
GRI-90/0176 
Production and Characterization of Non-Platinum Catalytic 
Materials Py by lon —* Final Report 1 No- 
vember 1 January 1990. 
PB91- 109083/GAR 103,742 PC A03/MF A03 


GRI-90/0208 
Synthesis and Properties of a Novel Catalyst for the Com- 
— of Methane. Final Report January 1986-December 
PB91-112755/GAR 103,683 PC A07/MF A07 
GRI-90/0228 
Assessment and Economic Analysis of the Mod Ill 
— Driven Chiller System. Final Report October 


July 1990. 
PB91-109025/GAR 103,319 PC A0S/MF A05 


GRI-90/0232.1 
al eo of Methane ry and Trans- 
n Annual Technical Report June 
1989-May 1990. 
PB91-109017/GAR 104,655 PC A04/MF A04 
GRI-90/0232.2 


Properties of Methane Storage and Trans- 
port in Devonian Shale. Annual Technical Report June 
1989-Ma' 1s. ao I). 

PB91- 108985 104,653 PC A15/MF A15 
oni-00/07323. 
ical Properties of Methane Storage and Trans- 
port in Devonian Shale. Annual Technical Report June 
1989-May 1990 (Data i). 


HETA-87-348-2011 


PB91-109009/GAR 
GRI-90/0260 


104,654 PC A17/MF A17 


Updated U.S. Performance Criteria and Testing Require- 

ments for Interior Gas Piping. Task Report January 1989- 

December 1989. 

PB91-111641/GAR 104,020 PC A03/MF A03 
GRS-73 

Phasenseparation und 





ip i te Bag 
swell level dynamics in transient two-phase 
TIB/B90-81907/GAR 104,880 PC E14 
GSF-BPT-1/90 

Bestandsaufnahme vorliegender Ansaetze zur Bewertung 
und Aggregation von Informationen im Rahmen von Um- 
Schlussbericht. 


ments. Final 

TIB/B90-81900/GAR 
GSF-BPT-2/89 

Statusreport: Physikalisch-chemische Prozesse in der At- 

—— (Status report: Physico-chemical processes in 

DE90517557/GAR 102,918 PC A07/MF A01 
GSI-90-32(PREP) 

a ee nee ee 








TIB/B90-81877/GAR 105,380 PC E07 
GSI-90-33(PREP) 

Correlated e (+ ) e (-) peaks observed in heavy-ion colli- 

sions. 

TIB/B90-81878/GAR 105,381 PC E07 
GSI-90-34(PREP) 

Localized Fermion states. 

TIB/B90-81933/GAR 105,396 PC E07 
GSI-90-35(PREP) 

oT Kr pilot beam for the | mass sp y of 

TIB/B90-81879/GAR 105,382 PC E07 

Reactions at tens of MeV/u and a few GeV/u: Differences 

and similarit 

TIB/B90-81932/GAR 105,395 PC E07 

pe ne and quark gluon plasma: Aspects of theory 

TIB/B90-81928/GAR 105,391 PC E07 
GSI-90-38(PREP) 

interactions in high-energetic radiationiess 

transitions of ions. 

TIB/B90-81930/GAR 105,393 PC E07 
GSI-90-39(PREP) 

Strangeness production in ultra-relativistic heavy-ion colli- 

sions: Flavour kinetics. Pt. 2. 

TIB/B90-81929/GAR 105,392 PC E07 
GSI-90-40(PREP) 

Intermittency in nuclear multifr: tion. 

TIB/B90-81931/GAR pcan 105,394 PC E07 


H-1538 
i tion of the Effects of Pneumatic 
Measurements. 


Tubing on Unsteady ” 
N90-27703/9/GAR 102,510 PC A03/MF A01 


H-1590 
In-Flight Interaction of the X-29A Canard and Flight Control 
N90-25973/0/GAR 102,387 PC A03/MF A01 
H-1594 


Automated Calibration Labora’ for Flight Research In- 

strumentation: Requirements a Proposed Design Ap- 

N90-26564/6/GAR 102,486 PC A03/MF A01 
HCFA/PUB-03298 

Health Care Financing Review Summer 1990, Volume 11, 


Number 4. 

PB91-108973/GAR 103,993 PC A10/MF A10 
HETA-81-162-1935 

Health Hazard Evaluation Report HETA 81-162-1935, Maui 


Land and ea ey Inc., Kahuli, Hawaii. 
PB91-108779/ | 


104,346 PC A03/MF A03 
HETA-83-144-2001 


Health Hazard Evaluation Report HETA 83-144-2001, Feed 
Materials Production Center (W Com- 
pany of Ohio), Fernaid, Ohio. 
PB91-108183/GAR 

HETA-86-138-2017 
Health Hazard Evaluation en ae 86-138-2017, Mem- 


Department, ‘ennessee. 
Poot 10 108001/GAR 104,331 PC A03/MF A03 
HETA-87-126-2019 

Health Hazard Evaluation Report HETA 87-126-2019, 


Chrysler Chemical Ti . 

PB91-107904/GAR 104,324 PC A03/MF A03 
HETA-87-348-2011 

Health Hazard Evaluation Report HETA 87-348-2011, Elec- 


tric Boat, Groton, 
PB91-108142/GAR 104,334 PC A04/MF A04 


January 15,1991 OR-33 





104,367 PC A05/MF AOS 
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HETA-87-349-2022 
pao my Hazard Evaluation Report HETA87-349-2022, Rock- 
castle Manufacturing, Mount Vernon, Kentucky. 
PB91-107946/GAR 104,327 PC A03/MF A03 
HETA-87-371-2000 
Health Hazard Evaluation Report HETA 87-371-2000, Tech- 
nical Assistance to the Jamaican Ministry of Health, Kings- 


ton, Jamaica. 
PB1-108767/GAR 104,347 PC A03/MF A03 


HETA-87-376-2018 
Health Hazard Evaluation Report HETA 87-376-2018, U.S. 
Department of Justice, United States Marshals Service, 
a. DC. 
PB91-107797/GAR 104,318 PC A03/MF A03 
HETA-87-419-2010 
Health Hazard Evaluation Report HETA 87-419-2010, 


Dresser Industries, Berea, K 

PB91-104638/GAR 4310 PC A03/MF A03 
HETA-88-101-2008 

Health Hazard Evaluation Report HETA 88-101-2008, Uni- 

versity of Utah Health Sciences Center, Salt Lake City, 

PB91-107789/GAR 104,317 PC A03/MF A03 
HETA-88-192-1998 


Health Hazard Evaluation Report HETA 88-192-1998, Hita- 





chi ition, Edmore, Michigan. 

PB91- '5/GAI 104, 341 PC A03/MF A03 
HETA-88-279-2026 

Health Hazard Evaluation Report. HETA 88-279-2026, 

Kardon Industries, St. Paris, Ohio. 

PB91-104612/GAR 104,308 PC A03/MF A03 
HETA-89-006-2002 

— Hazard Evaluation Report HETA 89-006-2002, 

Poot. MOSTeLIGRR “" 104,345 PC A03/MF A03 
HETA-89-025-2006 

Health Hazard Evaluation Report HETA 89-052-2006, Alma 

American Labs, Fairplay, Colorado 

PB91- 108159/GAR 104, 335 PC A03/MF A03 


HETA-89-040-2012 
Health Hazard Evaluation Report HETA 89-040-2012, 
MDT/Castle, Rochester, New York. 
PB91-108175/GAR 104,337 PC A03/MF A03 
HETA-89-057-2003 
— Hazard gee ot HETA 89-057-2003, Cin- 


ti El 
PBgt- N108746/GAR 104,343 PC A03/MF A03 
HETA-89-062-2004 
Health Hazard Evaluation Report HETA 89-062-2004, 
Dowty Corporation’s Welding Shop, Warrendale, Pennsylva- 


nia. 

PB91-108753/GAR 104,344 PC A03/MF A03 
HETA-89-125-2021 
Health ae Evaluation on Regia 89-125-2021, Pan 


PB91- MOB217/6 R " 104,340 PC A03/MF A03 
HETA-89-137-2005 
Health Hazard Evaluation Report HETA 89-137-2005, Eagle 
Convex Glass \ a West Virginia. 
PB91-108134/GAR 104,333 PC A03/MF A03 
HETA-89-139-L2025 
Hazard Evaluation and Technical —— Report HETA 
89-139-L2025, TAMCO, Etiwanda, Cal 
PB91-107912/GAR 104, ch PC A03/MF A03 
HETA-89-196-2023 
Health Hazard Evaluation Report HETA 89-196-2023, 
Hazen Research, Inc., Golden, Colorado. 
R 104,306 PC A03/MF A03 








a" vee, Ten HETA 89-212-2020, 
Schlegel Tennessee, Inc. ae ‘ennessee. 
PB91-104604/GAR (04,307 PC A03/MF A03 
HETA-89-231-2016 
Health Hazard Evaluation Report HETA 89-231-2016, Sims 


Radiator Shop, 
PB91-107771/GAR 104,316 PC A03/MF A03 
HETA-89-232-2015 
Health Hazard Evaluation Report HETA 89-231-2015, Sims 
Chamblee, i 


Radiator Shop, 

PB91-107763/GAR 104,315 PC A03/MF A03 
HETA-89-233-2013 

poe et Hazard Evaluation ne’Ge HETA 89-233-2013, Sims 


PB91- peor i0te 167/GAR ,336 PC A03/MF A03 
HETA-89-234-2014 

Health Hazard Evaluation Report HETA 89-234-2014, Sims 

Radiator i 


PB91-107037/GAR 104,314 PC A03/MF A03 
HETA-89-284-L2029 

Hazard Evaluation and Technical Assistance Report HETA 

po ty Stee Technical Assistance to the Federal Employ- 

tional Health, Seattle, Washington. 

PBot -107920/GAR 104,366 PC A02/MF A02 
HETA-89-295-2007 

Health Hazard Evaluation Report HETA 89-295-2007, Peer- 

less Alloy, inc., Denver, Colorado. 

PB91-104547/GAR 104,305 PC A03/MF A03 
HETA-89-307-2009 

Health Hazard Evaluation Report HETA 89-307-2009, 

ow Farms, Inc., Lewiston, North Carolina; Roberson- 
ville, North Carolina. 
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PB91-104620/GAR 
HETA-89-342-L2024 

Hazard Evaluation and Technical Assistance Report HETA 

89-342-L2024. Southwestern Indian Polytechnic Institute 

Clinic, Albuquerque, New Mexico. 

PB91-107938/GAR 104,326 PC A03/MF A03 
HETA-89-352-L2037 


104,309 PC A03/MF A03 





Hazard Evaluation and Techni eS 
89-352-L2037, Scott Paper Company, Chester, Pennsylva- 
nia. 

PB91-108233/GAR 104,342 PC A02/MF A02 


HIFAN-462 

Heavy lon Fusion Accelerator "ey (HIFAR) half-year 

a a October 1, 1989-March 31, 1990. 

90014895/GAR 405, 240 PC A03/MF A01 

HR-EX-1962 

Computer modelli f intertidal mudflats 

DE90519539/GAR" » 104, 028 “PC I ‘A05/MF A01 
HTL-53 

a nh Ana Integrated Space Shuttle Flowfield 

Noo by 7o4/a/GAR 105,568 PC A08/MF A01 
HWRIC-RR-049 


Guidelines and Methods for Conducting Property Transfer 


Site Histories. 
PB91-105080/GAR 103,922 PC A08/MF A08 
1ABG-B-TK-4009/02 
Ariane 5 - Hermes - Columbus. rego Bedeutung 
der ESA-Grossprogramme die 
Kurzfassung. (Ariane 5 - Hermes - Commibed T The techno- 
ical sig eee! of the major ESA programs for German 


industry. : 
TIB/A90-81971/GAR 102,273 PC E07 


|ABG-B-TK-4009/04 

Ariane 5 - Hermes - Columbus. Toda Se ing 

der ESA-Grossprogramme fuer deutsche Industrie. 

— a Hermes - Columbus. the technological signifi- 

of the major ESA programs for German i ). 

$1B/A90-81972/GAR 102,274 PC E07 
IAEA-CN-53/G-2-8 

Helium removal and transport studies in TEXTOR. 

DE90017021/GAR 105,090 PC A03/MF A01 
ee 

one Cusio } Pressurized Logistics Module: An Italian Contri- 

boton oe a tation Fi Scenario. 

N9O-26058/9/ 105,635 PC A03/MF A01 
IAF-89-212 

IRIS System and Future Application to Expandable Launch- 

ers. 

N90-26035/7/GAR 105,586 PC A02/MF A01 
IAF-89-431 

Bubble, rae and Particle Unit (BDPU): A Multi-User Micro- 

lity. 

Roo de1es/e/Gar 105,531 PC A03/MF A01 
IAF-89-489 

— Applications of Tethered Systems to Mars Explo- 

N90-26060/5/GAR 105,637 PC A03/MF A01 
1AR-89-3 

Toward the Optimization of a Non-Diffusing, Two-Dimen- 

sional S- Duct. 

N90-27068/7/GAR 102,306 PC A07/MF A01 
1AR-89-4-PT-1 

Erosion Mechanisms in Composite Materials and Ripple 

Formation Mechanism in Erosion. (Part 1 

N90-26078/7/GAR 104,189 PC A07/MF A01 
|AR-89-4-PT-2 

Erosion Mechanisms in Composite Materials and Ripple 

Formation Mechanism in Erosion. (Part 2). 

N0-26079/5/GAR 104,190 PC A06/MF A01 
1AR-89-7 

Applying Formal Models and Proofs to the Verification of 

ystems. 

N90-25625/6/GAR 103,380 PC A03/MF A01 

1AR-89-10 


Parametric Study of Counterflow Heat Exchanger Tran- 
sients. 


N90-25293/3/GAR 104,102 PC A05/MF A01 
1AR-89-16 

Elevator Tab Assembly Producibil a Sy 

N90-25133/1/GAR 102,377 "PC AOS/MF A01 
1AR-89-18 

ieee. apna Consortium for Research on Air- 

cra § 

N90-25969/8/GAR 102,383 PC A02/MF A01 
IAR-89-19 

tional Crash Dynamics. Project 1.2: Computational 

N90-25956/5/GAR , 105,770 PC A04/MF A01 
IAR-89-21 

CRE eee CORRS SES. t PH Higet 

Operational Requirements. 

N90-26493/8/GAR 105,708 PC A03/MF A01 


IAR-89-22 
poss a bee Pesvetapestion Processes for High Temper- 
N90.25605/0/GAR 105,128 PC A03/MF A01 


1AR-89-23 
Mechanical Paint Removal Techniques for Aircraft Struc- 
tures. 
N90-25254/5/GAR 102,378 PC A05/MF A01 
IAR-89-24 


Si of the Fatigue Behavior in Scratched Samples of Al- 
Li Alloy (2080-13) 





N90-26107/4/GAR 104,208 PC A04/MF A01 
1AR-89-25 

Analysis of Strain R ion in Au/Ni Multilayers by X ray 

Diffraction. 

N90-26357/5/GAR 104,212 PC A02/MF A01 
1AR-89-26 

Simulation Code for Turbocompound Diesel Engines. 

N90-25348/5/GAR 103,285 PC A07/MF A01 
1AR-90-1 

Program Pian: International Aircraft Operator Data Base. 

N90-25697/5/GAR 102,527 PC A03/MF A01 
|AR-90-2 

Numerical Analysis of Three-Dimensional Particle-Laden 

Flow Equations. 

N90-26268/4/GAR 102,290 PC A09/MF A01 

1AR-90-3 


Trend Analysis of Women Who Hold Federal Aviation Ad- 
ministration Certificates: Relationship to the en 
of Women in Collegiate Aviation Faculty Ran 


N90-25691/8/GAR 102,526 eC ‘(A03/MF A01 
1AR-90-4 
Neural Networks for Detecting Defects in Aircraft Struc- 
tures. 
N90-26345/0/GAR 102,411 PC A03/MF A01 
IBP-WB-53/ 1990 
ay aed in den ‘Preparation Phases’ der IEA- 
e ‘Building Energy Analysis Tools’ a 
“Thermal Modelling. (BCS-Programm). (German coop- 


Builaing & ali Sy Phases ses’ of the IEA prc 
ina eos tropa). (SHC-program) and * 





al Medling ron 103,591 PC E07 
ICA-3 
Statische und dynamische | Untersuchu des Turms fuer 
die OPTIWA-V. i ‘Static and dynamic in- 
ened of the tower for the OPTIWA experimental 
wind 
TIB/A90-81868/GAR 103,744 PC E07 
ICA-7 


es und Untersuchung des OPTIWA-Rotorblattes mit 
der Methode der Finiten Elemente. (Design and investiga- 
tion of the OPTIWA rotor blade using the finite element 


method). 

TIB/A90-81869/GAR 103,745 PC E07 
ICASE-90-44 

Central-Difference and Upwind Schemes. 

N90-26595/0/GAR 102,300 PC A03/MF A01 
ICASE-90-46 

Critical Evaluation of Two-Equation Models for Near Wall 

Turbulence. 

N90-26270/0/GAR 105,022 PC A03/MF A01 
ICASE-90-49 

Efficient A ms for a Class of Partitioning Problems. 

N90-28357/3/GAR 103,430 A03/MF A01 
ICASE-90-51 

Linear Iterative Solvers for “= Ode Method: 

N90-28386/2/GAR (04,250 PC ‘A03/MF A01 
ICASE-90-52 

Shock-Layer Bounds for a o—€ Perturbed Equation. 

N90-28391 4 /2/GAR 104,251 PC A03/MF A01 
ICASE-90-53 

Parallelization of Implicit Finite Difference Schemes in Com- 

putational Fluid Dynamics. 

N90-28392/0/GAR 105,044 PC A03/MF A01 
ICOMP-90-13 

+ ma Solution of Three-Dimensional Internal Turbulent 

N90-27982/9/GAR 102,320 PC A03/MF A01 
ICOMP-90-15 

Calculation of 4 Turbulent Jets in Crossflow with a Multi- 

| Closure Model. 

90-26282/5/GAR 102,295 PC A03/MF A01 

ICOMP-90-16 

Improved K-Epsilon Model for Near-Wall Turbulence and 

Comparison with Numerical Simulation 

N90-27983/7/GAR 102,321 PC A03/MF A01 
ICOMP-90-0017 

Modeling of Near-Wall Turbulence. 

N90-28009/0/GAR 102,342 PC A03/MF A01 
ICOMP-90-18 

Parallel/Distributed Direct Method for Solving Linear Sys- 

tems. 

N90-26614/9/GAR 103,415 PC A03/MF A01 
ICOMP-90-19 

Anuumte Analysis of Dissipative Waves with Applications 

Numerical Simulation. 
N90-26615/6/GAR 105,026 PC A03/MF A01 
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ICOMP-90-20 

Efficient Implementation of Minimal Polynomial and Re- 

duced Rank <p Methods. 

N90-26616/4/GA\ 104,247 PC A03/MF A01 
IFP-37-059 

an of additin of thermal transformation 

heavy aos ahah 

Devos 4536/GAR 103,658 PC A12/MF A02 
IFP-37-154 

Normal heptane transformation on a pet ypewaee Bog zeolitic 

coast | in presence of hydrogen sulfide and am 

DE90518454/GAR 103,666 PC A07/MF A01 
IFP-37-256 

Zeolite deactivation mode. Coked zeolite characterization 

by adsorption of various molecules. 

DE90518447/GAR 103,664 PC A08/MF A01 
IFP-37-310 

Study of catalytic properties of cobalt 

base solids for oe eitiosio of of alcohols. 

DE90514537/GAR 103,659 PC A07/MF A01 
IFP-37-626 


Sonic and ultrasonic elastic wave velocity and attenuation 

in rocks under confining pressure. 

DE90518448/GAR 104,485 PC A13/MF A02 
IFP-37-664 


may] of catalytic properties of modified zeolites with large 
es. 


DE90518453/GAR 103,665 PC A10/MF A02 
IFSR-436 

m = 1 kink mode for layer widths comparable to the ion 

Larmor radius. 

DE90017265/GAR 105,094 PC A03/MF A01 
IFSR-443 


Unified theory of ballooning instabilities and temperature 
radient driven trapped ion 
E90017091/GAR 105,092 PC A03/MF A01 
IFSR-444 
Tearing modes in tokamaks with lower hybrid current drive. 
DE90017090/GAR 105,091 PC ‘A03/MF A01 
IFSR-445 
Numerical simulation of ion a gradient driven 


modes in the presence of ion-ion collisions. 
DE90017092/GAR 105,313 PC A04 
IFSR-446 


Eroesgston of magnetoacoustic waves in the solar atmos- 

p ap with random inhomogeneities of density and magnet- 

DE9001 7616/GAR 
IKU-R-22.1874.00/01/89 


Nordtest - bose em av oljesoel. Betydning 2v fotooksy- 
dasjon for GC/MS-identifisering av oljesoel. (| (Nordtest-idert 


102,554 PC A03/MF A01 


GC/ 

DE90518764/GAR 
IL/ENR/RE/EA-90/13 

Economic Impact * sew of Proposed Cross Connection 


Regulations, R87-37 
103,955 PC A14/MF A14 


03,942 PC A03/MF A01 


PB91-108951/GAR » 


ILA-87-A-02 
Hoehenpruefstand fuer terenen aeceeeesy (Altitude test 
bed for turbine engines 
TIB/B90-81986/GAR 103,317 PC E07 


ILR-MITT.-235( 1990) 
} = Modul ener hes ns namenal ry Bar lo tor fight ‘she 
a = rs lule for simu- 
lation railed design of of ape aircraft). 
TIB/B90-81900/GAR 102,479 PC E09 


IMAG-RR-776-M 
} me de la Faisabilite de Plusieurs Melanges (Study of the 


Feasibility of Several Mixtures). 

N90-27379/8/GAR 102,238 PC A04/MF Ao1 
IMAG-RR-781-M 

Analyse Statistique d’UN Modele de Fiabilite des Logiciels 

(Statistical Analysis of a Software Reliability Model 


N90-26352/6/GAR 103,466 PC A03/MF A01 
IMAG-RR-785-1 

Formal Verification of the Janus on-Line Multiplier. 

N90-26550/5/GAR 103,406 PC A03/MF A01 
IMAG-RR-786-1 


Implementation ey de Calcul du Produit Tensor- 
(mln Matrices jg mad eee Memoire bean 
se neni ce wl or gorithms in Calculating 
borg iy Product of Matrices on a Distributed Memory Ma- 
N90-26572/9/GAR 103,413 PC A03/MF A01 
IMAG-RR-791-M 
jee Consiste: of the Least Squares Estimator for a 
Non- rosy! Thr sae 
N90- /0/GAR 104,238 PC A03/MF AO1 
IMAG-RR-792-M-PT-2 


Loi A: lo! des Fonctions — 
et ot Apphoatons, 2 (A (Asymptotic Law of Orthogonal Em- 


Functions Applications, Part 2). 
N'90-26605/7/GAR 104,239 PC A04/MF A01 
IMAG-RR-793-M 


~ ond (Sub Lm Fg Regs emi Versions of 
al in legression and Regularization 
NSO-26606/5 104,254 PC A03/MF A01 





IMAG-RR-794-M 
Parallel for Surface Plane Intersection. 
N90-26549/7/GAR 103,405 PC A03/MF A01 
IMAG-RR-795-M 
Un Modele en Fiabilite des Logi- 
a (A Bayesian Model for Software Reliabil- 
26353/4/GAR 103,467 PC A03/MF A01 
IMAG-RR-796-M 
ee oe mule Applique a |’Ameliora- 
tion des mee he my (Parallelization of Grdey 
Applied to Tetrahedric 
NOO-28S70/3/GAR 108.441 PC A03/MF A01 
IMAG-RR-797-M 
Search of Primitive over Finite Fields. 
N90-26607/3/GAR 104,240 PC A03/MF A01 
IMAG-RR-798-M 
Calcul de Parameterisation de Courbes Algebriques: Les 
Developpements -Noether (Calculation of the 
Algebraic Curves Parameterization: Hamburger-Noether Ex- 
26608/1/GAR 104,241 PC A0S/MF A01 
IMAG-RR-799-M 
mes ve Voronoi Generalises: Premiers Resultats 
(Generalized V : Initial Results). 
N90-27429/ GAR. 104,249 PC A03/MF A01 
IMAG-RR-970-M 
——e Prefilters, and Ultrametrics on an Arbitrary 
N90-26603/2/GAR 104,237 PC A03/MF A01 
INIS-BR-2127 
Se erat TESS teeters eae SPER 
ference. v. 1. 
DE90706108/GAR 105,343 PC A21/MF A03 
INIS-MF-12145 
Ei zur kleiner Ti - 
ft yg zur Abscheidung ropfen on der Ex 
stoffe. (eau on th separation of mcro-drope afer the 
process in reprocessing plants for nuclear power 
1B/B90-81901/GAR 104,902 PC E15 
INPE-4913-PRE/1514 


Classificacao de yt Em eee de Sensoriamento 
Remoto Utilizando spaciais (Classification Re- 
gens Remote Senang imagery Utiang Spatial Chase 
N90-26381/5/GAR 104,730 PC A02/MF AO1 
INPE-4967-PRE/ 1536 
E Aerofoto ae 
oe Spot eo Panchromatic Aerial Pho- 
for Study in Ui Land Use). 
N 28125/4/GAR 104,737 PC A03/MF A01 
Ph npoodir poe 


Classificacao de Amostras de Textura Por Momentos E 
Distancia DA Funcao de Autocorrelacao (Pattern Ciassifica- 


pe of Textura by Moment and Autocorrelation 
unction). 

N90-26379/9/GAR 104,729 PC A02/MF A01 
INPE-4986-PRE/1548 

Estrutura H 


de Dados Poligonais Para Analise 
E de Documentos ne er 
(Hierarchical Structure of Polygonal Data for Spatial Analy- 


sis and Representation of ee Data). 
N90-26380/7/GAR 04,456 PC "s02/ME A01 
IPP-5/34 


Scalings and plasma profile parameterisation of ASDEX 
aah deneity cluric 
TIB/B90-81935/GAR 


105,108 PC E09 
IPP-5/35 
Statistical approach to plasma profile analysis. 
_ TIB/B90-81936/GAR 105,109 PC E07 
1S-M-622 


Upper critical field of grain oriented cuprate superconduc- 


ISBN-0-309-05016-2 

DE90016415/GAR 103,202 PC A08/MF A01 
1S-4922 

a Laboratory site environmental report, calendar year 

DE90016714/GAR 103,890 PC A03/MF A01 


1S-4958 
ical pretreatment a stirred ball mill. Fossil 


Chemical of coal in 
oe report, 1 January 1988-31 March 1988. 
DE90016715/ 103,634 PC A03/MF A01 


aoe cain ak ME lic) cul sii tiie 
, - -hecetemea a seman Anatase te 1988-June 30, 


DE90016716/GAR 103,635 PC A03/MF A01 
1S-4970 

Regeneration of alkali in caustic 

Fossil energy report, April 1 1988-June 30, 1988. 

DE90017298/ 103,910 PC A03/MF A01 
1S-4985 


Mechanisms for selective coalescence of coals. Fossil 
See: orate, mag Coaben 8, 1988-December 31, 


5290017290/GAR 103,647 PC A03/MF A01 
1S-4994 

Mechanisms for selective coalescence of coals. Fossil 

energy annual report, October 1, 1987-September 30, 

DE90017301/GAR 103,648 PC A04/MF A01 
1S-4996 


Regeneration of alkali in caustic desulfurization systems. 
ae Oe A ee, SOMES, & 1989-March 31, 


DE90017302/GAR 103,911 PC A0Q3/MF A01 
IS-4997 
Mechanisms for ition of ca. Mg 


selective agglomera' 
quarterly report, January 1, 1989-March 31, 


DE90017303/: 103,649 PC AOS/MF f ‘A01 
IS-4998 
i it of physical and ical cleaning of 
= — energy January 1, 1989-March 
DE90017304/GAR 103,650 PC A03/MF A01 
IS-5000 
Advanced analysis of coal surfaces during 
Fossil energy quarterly report, January 1, 
1989-March 31, 1989. 
DE90017305/GAR 103,651 PC A03/MF A01 
1S-5004 


Functional group analysis in coal and on coal surfaces by 
Naa epucteoncny. Fossil energy quarteriy report, April 1, 


1989-June 30, 1989. 
DE90017306/GAR 103,652 PC A03/MF A01 
1S-5005 
Sonic enhancement of physical and chemical cleaning of 
ee ee 1989-June 30, 
DE90017307/GAR 103,653 PC A03/MF A01 
1S-5006 
Chemical pretreatment of coal in a stirred ball mill. Fossil 


— report, April 1, 1989-June 30, 1989. 
DE90017308/GAR 103,654 PC A03/MF A01 


1S-5007 
Advanced spectroscopic analysis of coal sirfaces during 
beneficiation. Fossil energy quarterly report, April 1, 1989- 
June 30, 1989. 
DE90017309/GAR 103,655 PC A03/MF A01 
1S-5013 


of alkali in caustic desulfurization systems. 
r April 1, 1989-June 30, 1989. 


ITS O/GAR terly eport, Apri 
DeB0ot 7310/ 103,912 PC A03/MF A01 
ISAL-90-0008 











tors. 
DE90016703/GAR 105,122 PC A02/MF A01 Influence des Conditions d’Elaboration sur la Microstructure 
IS-M-624 et les Propprietes Mecaniques du Nitrure de Silicium (Influ- 
aang sil ie a aa ence of the Manufacturing Conditions on the Microstructure 
steal Eats Sn nner nee Spee TGA ioe Be NaTIME a0 
; 1 
DE90017416/GAR 105,127 PC A02/MF A01 
IS-M-626 apne ee 
uM . lati IRIS Abstracts. Volume 23, Number 1 - Spring 1990. 
eee cectn Wcroscers) toms ir v1bazcusOV seta), PBOT-108472/GAR 105,757 PC A14/MF A14 
DE90016705/GAR 105,123 PC AQ1/MF AQ1 _!SBN-0-309-05007-3 
1S-T-1484 Roadside , 1990. 
and applications of optical PB91-108399/GAR 105,752 PC A06/MF A06 
pH sensors ee at cellulosic film. ISBN-0-309-05012-X 
by oon 103,203 PC A08/MF A01 —Pybjic-Sector Aviation Issues, 1988-1989 Graduate Re- 
1S-T-1485 search Awards Papers. 
ical functionalities of in activated carbon; A PB91-108415/GA\ 105,733 PC A04/MF A04 
study by proton NMR, high resolution solid state NMR of ISBN-0-309-05013-8 
po By heyy St gy FA M t of Pavement Condition, 1990. 
sr-1406 = 108,201 PC REGIME AGT = BBBT-1084S1/GAN 103,251 PC A12/MF A12 


Characterization of mono- and multi-molecular assemblies 
ee ee een sere 
lernal reflection Oscopy. 
5E90016417/GAR 103,204 PC A09/MF A02 
1S-T-1487 
Monomolecular and thin films: Fabrication, charac- 
terization, applications, and models of wetting. 


ISBN-0-309-05015-4 


pene sm Information Systems, 1990. 
PB91-108423/GAR 105,754 PC A0S/MF AOS 


ISBN-0-309-05016-2 
~~ S Friction Courses, and Asphalt Pavement Rut- 


PBB 108 108381/GAR 103,243 PC A09/MF AOS 
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ap tpt 


See wakes. 1988: Review and outlook. 
MiG 90-00052/GA 104,509 PC E99/MF E01 
ISBN-0-660-13256-7 


Marine wy engeey in Wel- 
ayo — pots Nomen oe Cana- 
MIC-90-01107/GAR 104,951 PC E07/MF E01 


ISBN-0-660-13355-5 
ee eS ee ees 
the international cont 


eae eae of the erence. 
MIC-90-01318/GAR 104,581 PC E17/MF E01 
ISBN-0-660-13359-8 
ae Affairs Program (Canada). Yukon Region. Explora- 
— Geological Services Division: Yukon exploration, 


MIC-90-02028/GAR 104,602 PC E17/MF E01 


Petroleum resources of the Scotian Shelf. 

MIC-90-01146/GAR 104,574 PC E07/MF E01 
ISBN-0-662-10032-8 

eee Ag ely thin BR ey Beg 


groups with Environ Advisory Council 
IC-90-02429/GAR 103,975 PC E12/MF E01 
ISBN-0-662-10737-3 

and opportunities. 


E ici — 
MIC-90-02432/GAR 


ISBN-0-662-13502-4 
Systematic study of recent bison, with particular consider- 


ation of the Wood Bison 
MIC-90-02218/GAR 104,707 PC E07/MF E01 
ISBN-0-662-17035-0 
Relationships between aquatic birds and wetland character- 
istics in the — Parkland, central British Columbia. 
MIC-90-02390/GAR 104,710 PC E07/MF E01 


103,864 BG E07/MF E01 


ISBN-0-662-17074-1 
—— of wildlife to Canadians in 1987: Highlights of a 
MIC-90-01708/GAR 104,702 PC E07/MF E01 


(SBN-0-062-17183-7 





from drilling waste, 
‘104,558 PC E12/MF E01 


Northwest T: ae and Yukon 
MIC-90-00444/GAR 
ISBN-0-662-17 184-5 
future: A report on sustainable develop- 
ment eee for lor Canada. 
MIC. 90-02368/GA 103,974 PC E07/MF E01 
auveuadan? 


Coal in Canada. 

MIC-90-01807/GAR 
ISBN-0-662-17277-9 

Breeding bird nag 1966-83: Analysis of trends 


103,673 PC E07/MF E01 


in breeding bird popu 

MIC-90-02388/GA\ 104,709 PC E07/MF E01 
ISBN-0-662-17280-9 

Mines and mineral 1988. 

MIC-90-02252/GAR 104,607 PC E07/MF E01 


ISBN-0-662-17289-2 
Reevaluation of the status of Peary caribou and muskox 
populations within the Bathurst Island complex, Northwest 
Territories, July 1988. 
MIC-90-02373/GAR 104,708 PC E12/MF E01 
ISBN-0-662-17431-3 
Canadian Petroleum industry: 1989 monitoring report: First 


six months. 
MIC-90-02257/GAR 103,674 PC E12/MF E01 
ISBN-0-662-56387-5 
Index to mini pegqeement oop: Yukon, 
MIC-90-02031/GAR (04,603 OES E19/MF E01 


ISBN-0-662-56508-8 


Canadian nr Service: Activity report, 1987-88. 

MIC-90-00332/' 104,935 PC E07/MF E01 
ISBN-0-662-56665-3 

Canada. Energy. Mines and Resources Canada: Annual 


Wwic-90-02045/GAR 104,635 PC E12/MF E01 
ISBN-0-662-56735-8 

International Centre for Ocean Development (Canada): 
Annual 1988-89. 

MIC- 713/GAR 104,964 PC E07/MF E01 
ISBN-0-662-56754-4 


i Atomic Energy Control Board: Annua! report 1988- 


MIC-90-02952/GAR 104,868 PC E07/MF E01 
ISBN-0-662-56791-9 

Directory of wildlife and specialists. 

MIC-90-02430/GAR 104,711 PC E12/MF E01 
ISBN-0-662-5685 1-6 

—— of the president, 1988-89. 

MIC-90-00838/GAR 102,255 PC E12/MF E01 
ISBN-0-662-056886-9 

Canadian Rivers Board: Annual report 1988-89. 

MIC-90-01064/GAR 104,699 PC E07/MF E01 
ISBN-0-662-56919-9 

Science Council of — 1988-89. 

MIC-90-01654/GAR 102, PC E07/MF E01 
OR-36 VOL. 91, No. 2 


ISBN-0-662-57 131-2 


Canada. Techi Drssieoment and Technical Services 

MIC-90-02498/GAR 105,405 PC E07/MF E01 
ISBN 0-7058-1553-6 

Renerinert a Snerare seme ey Bend Ogre 

‘ess report 1988/89. 

90519536/GAR 103,769 PC A06/MF A01 
ISBN-0-77 18-8586-5 

Phosphate in Columbia (82G and 82J). 

MIC-90-01266/GAR 104,578 PC E12/MF eo 
ISBN-0-77 18-8587-3 


Alkaline ultrabasic rocks in British Columbia: Carbonatites, 
nepheline syenites, kimberlites, ultramafic 
and related rocks: A contribution to the Canada/' Co- 


90. 
104,579 PC E12/MF E01 


MIC-90-01267/GAR 
ISBN-0-77 18-8756-6 

Stratigraphy of the Elk Formation in the Fernie Basin, 

ern British Columbia. 

MIC-90-01760/GAR 104,594 PC E07/MF E01 
ISBN-0-77 18-877 1-X 

Guidelines for mineral e tion. 

MIC-90-00751/GAR 104,565 PC E07/MF E01 
ISBN-0-77 18-8859-7 

Range im Review: Final report. 

MIC- /GAR 104,694 PC E07/MF E01 
ISBN-0-77 18-8889-9 

G and mineral evaluation of Kokanee Glacier Provin- 

cial Park, southeastern British Columbia (82F/11, 14). 

MIC-90-01759/GAR 104,593 PC E07/MF E01 
ISBN-0-77 18-8893-7 

Draft acid rock drainage technical guide, vol. 1: British Co- 

lumbia Acid Mine Drainage Task For 

MIC-90-02482/GAR 1046 612 PC E17/MF E01 
ISBN-0-7726-1024-X 

Wildlife ment areas: A public informa’ 

MIC-90-00649/GAR 104,693 PC BOT ME E01 
Revinnserny 

Marine outlooks survey: Potential for tug-barge services on 

the Great Lakes. 

MIC-90-00379/GAR 104,939 PC E07/MF E01 


pore erent 


Thack Provincial Nature Reserve: ee 
Mic-90-07451 /GAR 104,701 hie E01 
ISBN-0-7729-4927-1 


Geology of gold prospects in the North Caribou Lake 
Greenstone Belt, District of K Kenora, Northwestern Ontario. 
MIC-90-02004/GAR 104,601 PC E12/MF E01 


ISBN-0-7729-5645-6 
Ontario’s mineral wealth. 
MIC-90-00870/GAR 

ISBN-0-7729-5672-3 
Talc in Southeastern 
MIC-90-00941/GAR 

ISBN-0-7729-6000-3 
Laboratory methods for testing peat: Ontario Peatiand In- 
ven 
MIC-00-01094/GAR 104,705 PC E07/MF E01 

{SBN-0-7729-6218-9 
aed chemicals: Prospects for Ontario’s industrial min- 
erals. 

MIC-90-01859/GAR 104,595 PC E07/MF E01 

ISBN-0-8213-1589-7 
World Debt Tables, 1989-90 Edition. External Debt of De- 
veloping Countries. Second 
PB91-1 /GAR 103,140 MF A06 

ISBN-0-86499-638-1 
ES tS eee Neer, ee, ee 


heavy oil recovery. 
MIC-90-01018/GAR 104,573. PC E07/MF E01 
ISBN-0-86499-640-3 
Studies of fine coal cleaning and upgrading processes for 
Alberta coals. pe 
103,670 PC E07/MF E01 


104,567 PC E07/MF E01 


104,568 PC E17/MF E01 


MIC-90-01019/GAR 
ISBN-0-88757-100-X 
Economic aspects of gold exploration: How much is too 


much. 

MIC-90-02506/GAR 104,613 MF E01 
ISBN-0-904947-09-2 

I ation of a ~~ Method into the egg om 

Curvilinear Coordinate Version of the Rolls-Royce Pace 

Computer —. 

N90-25627/2/GAR 103,286 PC A03/MF A01 
ISBN-0-920522-54-8 

Canadian crude oil supply/demand balances. 

MIC-90-01035/GAR 103,671 MF E01 
ISBN-0-920783-96-1 

~~ a geclgadenertemimaatiaes esc: iiersaml 

to ks 

MIC-90-01181/GAR 104,953 PC E12/MF E01 
ISBN-0-921652-06-2 


Comparison and validation of two shallow water spectral 

wave models. 

MIC-90-01182/GAR 104,928 PC E12/MF E01 
ISBN-0-92906 1-12-8 

Labor Market Information: Book 2. An Agenda for Con- 

gress. 


PB91-111690/GAR 
ISBN-0-943475-03-1 


102,249 PC A03/MF A03 
fumee & the Second Gi Science Symposi- 
- ee Glacier Bay Lodge, ~y tor September 19- 


PB91-110163/GAR 104,957 PC A09/MF A09 
ISBN-1-55048-121-5 
New Brunswick. Dept. of Transportation: Annual report 


1988-89. 

MIC-90-02266/GAR 105,791 PC E12/MF E01 
ISBN-1-55048-193-2 

Report from the Task Group on Minerals & Materials Tech- 

MIC $0-01722/GAR 104,592 PC E07/MF E01 
ISBN-1-56172-000-3 


Sees te Gaatine tar Senie eas Caer 
in Massachusetts, 1990 (Fifth Revised Edition). 
Poor 112920/GAR 104,722 PC A10/MF A10 


ISBN-2-550-20159-0 
Hazardous waste in Quebec: nee a que Infor- 
mation and consummation document: Su 
MIC-90-02516/GAR 105, 786 E07/MF E01 
ISBN 3-88122-512-9 


Vibrationsschweissen Polymerwerkstoffen. Prozess, 
Struktur, Eigenschaften. (V erg poche of polymer ma- 
TIB/B90-82037/GAR 104,052 PCE11 
ISBN 3-88314-967-5 
Waermezaehier - eine Uebersicht mit einer Z 
lung von Vorschriften und od Roeehnes ingen fuer Waerme- und 
Warmwasserzaehier. (Heat a survey with a list of 
rules and regulations for heat meters and hot water 


meters). 
TIB/B90-81897/GAR 103,120 PC E07 
ISBN 3-89026-078-0 
Numerische Simulation von Kaltluftabfluessen im Raum 
. (Numerical simulation of cold-air flow-offs in 
the area of Wi 
DE90517479/GAR 102,865 PC A04/MF A01 


ISBN 3-89205-062-7 
Solarenergie und Wasserstofftechnik. Eine Publikation des 
Monitors ‘Solarenergie und 


Tech Wasserstofftech- 

— _ Ministers fuer mp und ona 

Technology Monitor Soler E and Engineer- 

of the Hessian Minister for Economy and Techi ). 

90517303/GAR 103,660 PC A12/MF A02 
ISBN 3-89429-011-0 

ee ene & peasion air from 1988 to 

1989 in North Germany and North Norway. 

TIB/B90-82036/GAR 103,898 PC E07 

ISBN 3-922010-37-7 


Aufschwung und Wende - vom Kolben-Grossflugmotor zum 
Strahitriebwerk. (U; ened con antes ubeen 


oy ine). 
1B/B ngnes teeter 102,476 PC E09 








ISBN 3-922010-43-1 
Trainingsverfah und | rhalt (Training methods 
and learning behaviour). 
TIB/B90-81979/GAR 102,524 PCE11 
ISBN 3-922010-46-6 
wy ty even Fenny on und rechnergestuetztes Train- 
ing von Personen ‘omplexe F ig 
. (Computer-aided -aided training 
of nel aircraft control tasks). 
TIB/B90-81944/GAR 102,250 PCE14 
ISBN 3-922010-47-4 


Mensch und bo cng im System Luftverkehr des Jahres 
danach - 





2000 und Weg dorthin. (Man and machines in 
the arate ystom of ho yar 2000 and tera the 
way there 

TIB/B90-81980/GAR 105,735 PC E15 
ISBN 3-922010-52-0 

European poy yr mle am ; od civil engines and the 

oan oe atmosphere. Proceedi 

1B/B90-82011/GAR 103,858 PCE14 

ISBN 3-923290-59-4 

Photovoltaik-Marktuebersicht. (Ph Itai - market 

review). 

TIB/B90-81870/GAR 103,801 PC E09 
barr 3-023704-04-6 





Buerokratische Huerde 
Pe Chance fuer ae Uenaahe (Environmental impact state- 
ment. Bureaucratic hurdle or chance for the environment). 
TIB/B90-82054/GAR 103,986 PC$52.00 
ISBN 3-923875-23-1 
Phasenseparation und bei insta- 
— love dynamics in see poh Anes flows) tl 
tr 4 
TIB/B90-81907/GAR 104,890 PCE14 
ISBN 3-9802073-1-5 
Gaskinetische Simula‘ von Hyp hall: gen um 
stumpfe rg Age unter Wiedereintrittsbedin- 
. (Gaskinetic simulation of hypersonic flows past 3- 
blunt bodies under re-entry conditions). 
TIB/B90-81834/GAR 102,363 PC E09 
ISBN 82-411-0102-3 


Restprodukter fra avfalisforbreni (Residues from munic- 
ipai solid waste incineration). satel 
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DE90518765/GAR 
rein veered 


103,832 PC A03/MF A01 


(Pollut- 


sgrunde. Lossepladsprojektet. 
i a gaoworts ground ‘ounds. The wast dump project). 
vg 18685/GAR 103,973 PC A10/MF A02 
ISBN 87-88369-69-2 


Danske leverandoerer regulerings og overvaagn- 

ingsudstyr. Decen er. (Danish ——. 

of equipment for control, regulation and monitoring. 

tral dual purpose ou plants). 

DE90518676/GAI 103,556 PC A0S/MF A01 
ISBN 87-88660-82-6 

Soldrevet spi Demonstrationsaniaeg paa 

a (Solar treatment of sewage. Dewan 

ition system at Foheonaert 

DE90518679/GAR 103,796 PC A03/MF A01 

ISBN 87-88920-36-4 


Stoej og luftforurening fra vejtrafikken i Koebenhavn. (Noise 


air road traffic in ae 
DE90518678/GAR 103,830 A03/MF A01 
ISBN-90-6 144-226-5 


Romine on le Behaton Seana 
Electrical Pulses Superimposed on DC Bias. 
N90-26259/3/GAR 103,538 PC A04/MF A01 
ISBN-90-6 144-230-3 
Design of a Universal Protocol System Architecture: Specifi- 
cation of Functions and Services. 


N90-26569/5/GAR 103,386 PC A06/MF A01 
ISBN-90-9002864-1 

Transmission, Reflection, and Radiation at Junction Planes 

of Different Open Wav \ 

N90-26241/1/GAR 105,112 PC A12/MF A02 
ISBN-90-9002955-9 


L -. aeanmaa Protection of High-Voltage Net- 


N90-26260/ 1/GAR 103,493 PC A07/MF A01 
ISBN-91-7848-198-8 
Ln Fatigue of Yttria Tetragonal Zirconia Polycrystals. 
PB91-110965/GAR 104,108 are A03/MF A03 


ISBN-91-7848-204-6 


Twistlocks. 
PB91-110957/GAR 
ISBN-91-7848-207-0 
Audio and ene 
PB91-110973/GAI 
ISBN-91-7848-223-2 
Brandrisker vid Lagring och a av Brandfarlig Vara 
(Fire Risks within Oil Tank Storage Areas). 
PB91-110940/GAR 103,681 PC A04/MF A04 
ISBN-92-2-106443-3 
Safety in the Use of Mineral and —_ Fibers: Working 
Document and Report of the nag oes on Safety 
in the se of Mi 
(Switzerland) on 
PB91-106575/GAI 
ISBN-92-2-106446-8 
Expert Systems: A Manager’s Guide 
PB91-106609/GAR 
ISBN-02-2-106449-2 


| Data on Anth 
PB91- -106583/GAR 


ISBN-92-2-106452-2 
International Directory of Occupational Safety and Health 


105,738 PC A03/MF A03 


: A Literature Study. 
103,370 PC A04/MF A04 


and 
il 17-25, 1989. 
104,177 PC$10.50 


102,241 PC$19.25 





103,109 PC$12.25 


Institutions. 

PB91-106591/GAR 104,312 PC$24.50 
ISBN-92-835-0545-X 

AGARD/SMP ee —, for Engine Struc- 

tures. 3: Component Behaviour je Management. 

N90-27704/7/GAR 102,448 PC A04/MF A01 
andi 

actical Applications of Space Systems. 

NOO-27406) 2/GAR 104,450 PC AO7/MF A01 
ISBN-92-835-0559-X 

Technical Evaluation Reset. ha Guidance and Control 

Panel 49TH Symposium on Tolerant Design Concepts 

oo Se Highly integrated. Flight  Sttical Guidance and Control 

yst 

N00-26012/6/GAR 102,482 PC A03/MF A01 

aes meat 
pow neh luid Dynamics Panel Working Group 10 on 

= Culion ot 3D Separate. Turbulent tt Flows in Boundary 

N9O-26280/9/GAR 102,293 PC A07/MF A01 
ISBN-92-835-0565-4 

Comparative Engi Measurements. 

N90-27711/2/GAR 102,454 PC A13/MF A02 
ISBN-92-835-0567-0 

Space Vehicle Fi 

N90-27741/9/GA\ 105,612 PC A21/MF A03 
ISBN-92-835-2115-3 


Experimental Techniques in the Field of Low Density Aero- 


Noo-26762/9/GAR 102,301 PC AOS/MF A01 
ISBN-92-9092-005-X 
Preference Relations, Leniipeion Finetti Means and Baye- 


sian Inference in Retrieval-S eae he 
N90-28461/3/GAR 104,029 A03/MF A01 


CUIS User's Manual. 
N90-27775/7/GAR 


ISBN-92-9092-026-2 
23RD Eslab 
pe Ay 1: X Ray 
25711/4/GAR 
ISBN-92-9092-032-7 


national Space Vea the Space Agency Forum on the inter- 
Any (SAFISY). 
oO. 2508560 104,744 PC A04/MF A01 


Py. nity 


Remote oe the Earth’s Environment. 
N90-25398/0/ 104,724 
PC A08/MF A01; also available from EPB, ESTEC, 
Noordwijk, Dutch guilders 


105,577 PC A06/MF A01 


ium on Two Topics in X Ray Astrono- 
102,556 PC A99/MF E06 


, Netherlands, 40 

ISBN-92-9092-062-9 

Manned Space Stations: Issues. 

N90-26711/3/GAR Lege one 103,055 PC A10/MF A02 
1SBN-0309-05014-6 

PB91- 108 7/GAR 057 753 ‘hOO/ MF Ao9 
ISBN-951-38-3522-7 

Characteristics of the laea Correlation Monitor Material for 

N90-25258/6/G. ; 104,788 PC A04/MF A01 
ISBN-95 1-38-3527-8 


L. - ciaeney amam Materials. Coating, Welding, and Service 
ests 


N90-25214/9/GAR 104,225 PC A03/MF A01 
ISBN-951-38-3535-9 


er On eee Coe Oe. 
N90-25357/6/GAR 104,018 PC A0S/MF A01 
ISBN 951-38-3538-3 


Properties of acoustic energy quantities. 
DE90518714/GAR 105,003 PC A11/MF A02 


ISBN-95 1-38-3606-1 

Inspection of Welds with Eddy Current 

N90-25358/4/GAR 104,050 PC A03/MF A01 
ISBN 951-38-3633-9 

—— hoeyryturbiinien rikkomai testausmenetel- 

mien kaeyttoeoen. (View of NOTe-methods used in steam 

turbine tests). 

DE90518712/GAR 103,558 PC A03/MF A01 
ISBN 951-38-366 1-4 

Laemmitys- ja ilmastointiprosessien dynaaminen simulointi 

HVACSIM(sup + )-ohjelmaila. (HVACSIM(sup + )-program, 

user’s experience). 

DE90518711/GAR 103,709 PC A06/MF A01 
ISBN 951-38-3668-1 











edge based vo for steel and base metal industries, 
DE90518697/GAR 104,181 PC A0S/MF A01 
ISBN 951-38-3662-7 
_kylmaen ilmaston rakennustekniikka. ye 8. 
T (Finnish 
climate. Part 8. The construction ectnclogy 
DE90518696/GAR 103, oP Ht A05/M 
ISBN 951-38-3683-5 
Offshore-rak | permeabiliteetin vaikutus 
L ttijauh (Effect of eae 





structural steel permeability on underwater magnetic parti- 

DE90518736/GAR 104,961 PC A03/MF A01 
ISBN 951-47-2926-9 

limanvaihto, asukkaiden viihtyvyys ja energiansaeaestoe. 

aga pt and habitants’ po a oy “and energy conserva- 

DE90518694/GAR 103,117 PC A0S/MF A01 
ISBN 951-47-2928-5 


iki 
in tyoowiaaytice, (Clesulphurization wastes from 
coalred powerplants Amount, quality and utilization in 
inland). 

DE90518695/GAR 103,916 PC A06/MF A01 
nm 95 1-47-3262-6 

i laemmoeneristeet - materiaalit ja 

kaeytoe ee thermal insulations - materials and 


E005 18699/GAR 103,124 PC A04/MF A01 
ISBN-951-697-314-0 
of the International Workshop on Geomagnet- 
ic Observatory Data 
N90-27177/6/GAR 102,815 PC A07/MF A01 


ye 951-754-715-3 
Sekoittava ja syrjaeyttaevae ilmanjako 





— in office rooms). 
Sees 8602/ 103,115 PC A07/MF A01 
ISBN 951-754-849-4 

Toimintakatsaus ja yhteenveto vuoden 9 tutkimussuun- 

nitelmasta. (Summary of the NEMO research plan for the 

1989 

90518600/GAR 103,767 PC A03/MF A01 

ISI-B-2-90 
eiten und A der Mind ig luftgaengiger 
Cmicnonen durch neve U Itsch hnologien. Absch- 





JPL-1625-396-REV-A 


lussbericht. (Chances and scale of reducing emissions of 

ce by new environmental protection technologies. 
0DE90517429/GAR 

ISL-CO-210/9 


Etude du 
VFS Pezooigcrcues (Stay of of VPa/vrS Beooleati Co 


103,828 PC Alt 


Deere 2/GAR Shoe 3 513 PC A03/MF A01 
ISL-CO-211/89 
Prevision Simplifiee Par Code Numerique du 
Fonctionnement des Charges a Ecilats (Simplified Prediction 
and Numerical Functioning of Fragmenta- 
pa abw eee | Vereinfachte Vorhersage und Numerische 
von ey 
PB91-110858/GAR 104,991 PC /MF E06 
ISL-CO-225/89 
Turbulent Boundary Layer ede on the Flow Field 
Behind a Shock Wave in a Shock Ti 
PB91-111211/GAR 102,957 PC E05/MF E05 


ISL-CO-255/88 
Steuerung Mittels Seitlich Austretender Strahlen (Maneu- 
= Means of Lateral Jets). 
N90-26015/9/GAR 102,404 PC A04/MF A01 
ISL-PU-310/89 
Aerodynamic Loads and Blade Vortex Interaction Noise 


Prediction. 
N90-25942/5/GAR 102,283 PC A03/MF A01 
ISL-R-107/89 
Modélisation d’Interactions Pale/Tourbillon (| 
bo rete e Interactions) (Modellieurung Bay ae By 
PBS 1.1 10024/GAR 102,356 PC E06/MF E06 
ISSN-0078-3781 
and Mechanical fo of Near-beta Titani- 
um TIV10FE2AL3 and TIV 
N90-26123/1/GAR 104211 PC A06/MF A01 
ISSN-0171-1342 
Undercooling and . 
N90-26678/4/GAR 105,133 PC A03/MF A01 
ISSN-0342-0787 
it Wirkungen von Ly und 
aturanalyee gee of the Whole t of De. 
al Economy 
py fense Spending and Space in the us. A Literature Analy- 
N90-28464/7/GAR 103,138 PC A03/MF A01 
ISSN-0388-9653 
aoe Satellite Center Technical Note, No. 17, 
1 i 
N90-27213/9/GAR 102,886 PC A06/MF A01 
IVHS-TR-90-13 
Time to Lanes: A Literature Review. 
PB91-108449/GAR 105,755 PC A03/MF A03 
IVHS-TR-90-14 


Interfacing the Nintendo Power Glove to a Macintosh Com- 
er. 
Pao1-108456/GAR 105,756 PC A03/MF A03 
IWS-117.20 
er ay ree ae aE Nitro, West 


Peer. 107961/GAR 104,329 PC A06/MF A06 
IWS- 146.23 

eve S Survey Report of Yellow Freight System, Inc., St. 

Louis, M 

PB91- 108209/GAR 104,339 PC A04/MF A04 
JPL-PUBL-87-21-REV-2 

Observation Model and Parameter Partials for the JPL Geo- 

detic (GPS) Modeling Software ‘GPSOMC’ ane 

N90-27774/0/GAR 105,689 A03/MF A01 


JPL-PUBL-88-32-REV-1-V-1 
Concurrent Image Processing Executive (CIPE). Volume 1: 
NgO- /2/GAR 103,453 PC AQ4/MF A01 
JPL-PUBL-88-32-REV-1-V-2 
Concurrent Image Processing Executive (CIPE). Volume 2: 





's : 

N90-28349/0/GAR 103,454 PC A04/MF A01 
JPL-PUBL-88-32-REV- 1-V-3 

Cc Image Pr g Executive (CIPE). Volume 3: 

User’s Guide. 

N90-28350/8/GAR 103,455 PC A0S/MF A01 
JPL-PUBL-89-15 


ome Database: A VAPEPS Tutorial. 
N90-26705/5/GAR 105,642 PC A06/MF A01 
JPL-PUBL-89-44 
eS ee Stee Cale Re 
the Linnhe 


Loch 1989 
N90-26701/4/GAR 103,483 PC A07/MF A01 


JPL-TDA-PR-42-101 sal 
sm 703,360 Pe ATO/MF Aga 


"05 449 PC A09/MF A02 
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N90-26217/1/GAR 
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NTIS ORDER/REPORT NUMBER INDEX 


JUEL-SPEZ-518 
Aufbau und Inbetriebnahme einer Dipolfeldmessmaschine. 
‘Construction and setting to work of a dipole field measure- 


ment machine). 
TIB/B90-81857/GAR 105,379 PCE11 
JUEL-SPEZ-524 
Aufschluesselung von Investitionskosten und Erstellung von 
fuer Anlagen der Energie- 
ing. (Listing the investment costs and pi 








TIB/B90-81920/GAR 103,857 PCE14 
KFK-PEF-70 
Kombinierte ame von Partikeln und Gasen mit 
eee (C separation and retainment 
of particles and gases with prncten. my filters). 
TIB/B90-82044/GAI 103,861 PC E14 


KFK-PEF-71 
Ermittlung und Analyse des zeitlichen Verlaufs und der 





material pe Rms for given plants for bey suppl) re 
TIB/B90-81905/GAR 

JUEL-SPEZ-528 
Entwurf und Aufbau eines Messverstaerkers zum Einsatz in 
der ere ta : ~e ee a —~ + 
Lane ete 


m diagnosis So ns accelerator ring plant). 
TI8/890-81909/GA 105,384 PCE14 
JUEL-SPEZ-529 
Kriterien fuer den Einsatz von di Si 
in der Leittechnik des Toilchenteschiounigort COSY am 
Beispiel des MOTOROLA DSPS56000. (Criteria for the use 
of digital signa! processors in the control technique of the 


PC E11 








Particle accelerator using the example of the MO- 
TOROLA DSP: 

TIB/B90-81906/GAR 105,383 PC E09 
JUEL-SPEZ-544 


SIKADE-2: Ein Computerprogramm zur Simulation der Dyn- 
amik von mong ah Dampferzeugern. Beschreibung und 


Benutzeranleitung. (SIKADE-2: A computer code to simu- 

late dynamics o' " gas-fired steam generators. Description 

and user aid). 

TIB/B90-82048/GAR 103,565 PCE11 
JUEL-2312 


Ww. 4, 


f-Kohle-V: 





g in einer druckaufgeladenen 

Zirkulierenden Wirbelschicht. ‘(Steam  ygeone of coal 
pressurized es fluidized ). 

TB 90-82045/ GAR 103,616 PCE11 





JUEL-2351 
Unt hi zur Aktivi d ig bei DENOX-Kata- 
itoren. (investigations of the activity reduction of 
ENOX-catalysts). 
TIB/B90-81896/GAR 103,855 PCE11 
JUEL-2353 


Caesium-Sorptionsuntersuchungen an graphitischen Reak- 

torwerkstoffen. (Investigation of the sorption of cesium by 

fn ne reactor materials). 

1B/B90-82052/GAR 

JUEL-2359 

Anlagensimulation des THTR-300 am Beispiel aufgezeich- 

ome Inbetriebnahmeversuche. (Simulation of the THTR- 

300 referring to transients recorded during the test roo ake 

TIB/B90-82046/GAR PCE 
K/CSD/TM-94 

Automated CADAM data ener ep A $ manual. 

DE90014871/GAR (04,032 PC A03/MF A01 


104,911 PC E14 


K/DSRD-446 

eo coy epg maintenance information system con- 

|. 

5t00016201/GAR 104,435 PC A04/MF A01 
K/QT-331 

Evaluation of available perfluorobutane data for selected 

physical properties. 

DE90016516/GAR 104,194 PC A03/MF A01 
KCP-613-4172 

a pan translator between DXF and IGES formats. 

inal report 

DE90016430/GAR 104,033 PC A03/MF A01 
KCP-613-4204 

Organic getter materials for the removal of hydrogen and 

its isotopes. 

DE90016284/GAR 103,630 PC A03/MF A01 
KCP-6 13-4326 


Thermal analysis of bismaleimide matrix resins. Final report. 


DE90016283/GAR 04,222 PC A02/MF A01 
KCP-6 13-4410 

Hydrogen-tritium —_— and their applications. 

D 90016282/GA 103,629 PC A02/MF A01 
KFK-PEF-57 

Lokale bronchiale Sensibilisierung mit inhalativen Antigenen 

nach vorausgegangener durch 





Reizgasinhalation (: sub 2, NO sub 2,0 sub 3 und Ta- 
bakrauch). (Local sensitization to inhalation antigens of 
bronchi oe, damaged by inhalation of irritant gases 


(SO sub 2 , NO sub 2 , O sub 3 and tobacco smoke)). 
TIB/B90-81898/GAR 103,856 PC E14 
KFK-PEF-62 


6. Statuskolloquium des PEF vom 6. bis 8. Maerz 1990 im 
Kernforschungszentrum Karlsruhe. anak Gee 
der Projektleitung. (6th status colloquium of the PEF 
project, on March 6-8, 1990 at Karlsruhe Nuclear Research 


Center. Summarizing reviews of the program management). 
TIB/ 890-82043/GAR ” 104,473 oeC Eos 
KFK-PEF-66 


Informationssystem fuer Umwelttechnologien - Umwelttech- 
nologie-Datenbank. (Information system for environmental 


technologies). 
DE90517430/GAR 103,829 PC A14/MF A02 
KFK-PEF-67 
Gepulste Elektrofilter zur Verbesserung der Staubabschei- 
dung. a electrostatic precipitators to enhance dust 
ipitation). 


OR-38 VOL. 91, No. 2 


1 Verteilung der derzeitigen und kuenftigen SO 
sub 2 - ‘und NO sub x -Emissionen in Baden-Wuerttemberg. 
E and di ion of the t resolution and 
spatial dispersion of present and future .SO sub 2 - and NO 
sub x -emissions in ag State of Baden-Wuerttemberg). 
TIB/890-82047/GAR 103,862 a E 
KFK-4650 


Materialforschung im Kernforschungszentrum Karlsruhe. 
Bericht zum 25jaehrigen Bestehen des Instituts fuer Materi- 
al- und Festk lorschung. (Materials research in the 
Nuclear Research Centre Karlsruhe. Report on 25 years’ 
existence of the Institute for Material and Solids Research). 
TIB/B90-81904/GAR 104,910 PCE11 
KFK-4673 
Experimente zur egg am Niederenergie-An- 
tiprotonen-Speicherring (LEAR). (Electron cooling experi- 
ments at LEAR’ 
TIB/B90-81924/GAR 105,387 PCE11 
KFK-4674 
New approach for precise measurements of keV neutron 
capture cross sections: The examples of (93) Nb, (103) Rh, 


and (181) Ta. 
TIB/B90-81923/GAR 105,386 PC E09 
KFK-4689 
Automatisierte Wasseranalyse zur Bestimmung von Calci- 
um, Magnesium, Sulfat, Carbonat, Phosphat und Ammoni- 
um mit Hilfe potentiometrischer Titrationstechniken. (Auto- 
mated water analysis for the determination of calcium, mag- 
nesium, sulfate, carbonate, phosphate and ammonia by po- 
tentiometric titration techniques). 
TIB/B90-81894/GAR 
KFK-4691 
Coulomb-Dissociation of 156 — 6Li-Projectiles. 
N90-27482/0/GAR 105,361 PC A06/MF A01 
KFK-4696 


High resolution shock-capturing scheme for numerical simu- 
lation of plasma-shock interaction. 
105,107 PC E09 





103,176 PCE11 


TIB/B90-81934/GAR 
KFK-4712 

ELAN - Expertengestuetztes Informationssystem fuer die 

Laboranalytik. (ELAN - expert system supported information 

and management system for analytical laboratories). 

TIB/B90-81895/GAR 103,177 PC E07 
KFK-4725 

Emission leichter und mittelschwerer Teilchen bei Kernreak- 

tionen von 156 MeV (6) Li-lonen an (nat) Ag. (Emission of 

light and intermediate mass fragments (IMF) in reactions of 

MeV (6) Li-ions with (nat) Ag). 

TIB/B90-81925/GAR 
KFY-FR 

Carbon Deposition Model for Oxygen-Hydrocarbon Com- 

bustion. Task 6: Data Analysis and Formulation of an Em- 


pirical Model. 
103,261 PC A0S/MF A01 


105,388 PC E09 


N90-26095/1/GAR 
KTM/E-D-181 


limanvaihto, asukkaiden viihtyvyys ja energiansaeaestoe. 
= in and habitants’ well-being and energy conserva- 


ion). 
DE80518604/GAR 103,117 PC A0S/MF A01 
KTM/E-D-182 
Kivihiilivoimaloiden sanpolstajactest - Ympaeristoevaiku- 
tukset ja hyc (D on wastes from 





coal-fired power “plants - = Amount, ~ quality and utilization in 
Finland). 


DE90518695/GAR 103,916 PC A06/MF A01 
KU-FRL-872-1 

Identification of Aerodynamic Models for Maneuvering Air- 

craft. 

N90-25943/3/GAR 102,284 PC A04/MF A01 
L-16573 


Modal Interaction in Postbuckled Plates. Theory. 

N90-27121/4/GAR 105,220 PC A A03/MF A01 
L-16628 

Evaluation of Energy Absorption of New Concepts of Air- 

craft Composite Subfloor Intersections. 

N90-26823/6/GAR 102, 435 PC A03/MF A01 
L-16634 

Review of Reaction Rates and Thermodynamic and Trans- 

port Properties for an 11-Species Air Model for Chemical 

and Thermal Nonequilibrium Calculations to 30000 K. 

N90-27064/6/GAR 105,027 PC AOS/MF A01 
L-16661 

Effect of Interplanetary Trajectory Options on a Manned 

Mars Aerobrake Configuration. 

N90-26036/5/GAR 105,517 PC A0S/MF A01 
L-16731 

Langley 14- by 22-Foot Subsonic Tunnel: Description, Flow 

Characteristics, and Guide for Users. 

N90-27649/4/GAR 102,521 PC A04/MF A01 
L-16739 

Thermal-Distortion Analysis of an Antenna Strongback for 

Geostationary High-Frequency Microwave Applications. 


N90-27738/5/GAR 105,570 PC A03/MF A01 
L-16745 

Approximate Method for Calculating Three-Dimensional In- 

viscid Hypersonic Flow Fields. 

N90-27066/1/GAR 102,305 PC A03/MF A01 
L-16756 

Postbuckling Response of Long Thick a Plates 

a in —— Including Higher Order Transverse 

ring E 

N90-; 38100/7/GAR 105,221 PC A03/MF A01 

L-16760 


Three-Dimensional Cavity Flow Fields at Subsonic and 

Transonic Speeds. 

N90-27650/2/GAR 102,308 PC A05/MF A01 
L-16772 


Video Camera System for Locating Bullet Holes in Targets 
at a Ballistics Tunnel. 


N90-26296/5/GAR 104,994 PC A03/MF A01 
L-16773 

Earth Sciences Requirements for the Information Sciences 

Experiment System. 

N90-27140/4/GAR 102,882 PC A10/MF A02 
L-16775 


Protection and Detection Surface (PADS) for Damage Tol- 


erance. 
N90-27788/0/GAR 102,469 PC A03/MF A01 
L-16776 
Evaluation of Composite Components on the Bell 206L and 
Sik S-76 Helicopters. 





N90-27787/2/GAR 102,468 PC A03/MF A01 
L-16777 

Bucks eles ‘icinmel f Square Compres- 

eeptanied d. Graphite £03) Plates with Circular Cutouts. 

N90-26077/9/GAR 104,137 PC A03/MF A01 
L-16792 

FIRE Science Results 1989 

N90-28224/5/GAR 102,969 PC A19/MF A03 
L-16800 


Effect of Tail Size Reductions on Longitudinal Aerodynamic 
ate of a Three Surface F-15 Model with Nonaxi- 


symmetric Nozzles. 

No0-28938/9/GAR 102,280 PC A04/MF A01 
LA-UR-89-2875 

Recent advances in excimer laser technology at Los 

Alamos. 

DE90016441/GAR 105,050 PC A02/MF A01 
LA-UR-90-1552 

Constant stress of XD(trademark) TiAl —— nitr 

DE90011947/GAR 104,196 PC A02/M A01 
LA-UR-90-2204 


FRAM: A new, versatile gamma-ray spoehemeaty try code for 


measuring the isotopic composition of plutonium. 

DE90015106/GAR 104,773 PC A02/MF A01 
LA-UR-90-2374 

Impact of IVE on oes of the nova outburst: 1986-1990. 

DE90014915/GAR 102,550 PC A03/MF A01 
LA-UR-90-2566 

Automated a oxalate precipitation of Pu(Iil). 

DE90015059/G. 103,194 PC A02/MF A01 
LA-UR-90-2567 

oben ld phase diagram. 

DE90014980/' 103,184 PC A03/MF A01 
LA-UR-90-2623 

Copper NMR and hole depletion in the normal state of Y(1- 

po ee 6 

DE90016468/GAR 105,116 PC A03/MF A01 

LA-UR-90-2631 


Intrinsic neutrino propernes: As deduced _— Bao 


DE90016467/GAR 105, 273 PC nO3/ MF A01 
LA-UR-90-2632 
+ maa optical absorption in intrinsic Stark effect super- 


(5E90016466/GAR 103,520 PC A03/MF A01 
LA-UR-90-2633 

XAFS analysis in the anharmonic limit: Application to Hi- 

T(sub c) superconductors and ferrosilicates. 





DE90016720/GAR 105,124 PC A02 
LA-UR-90-2660 

Order and chaos in polarized nonlinear op’ 

DE90016717/GAR 105, 054" "eC A03/MF A01 
LA-UR-90-2667 


Recent advances in RF power omeaioe. 
DE90016615/GAR 105,288 PC A02/MF A01 


LA-UR-90-2671 

Fe site occupancy superconductivity in Y(1- 
2iCala)Sai) Cult Pe)S016 + ys 
5,120 PC A03/MF A01 


Pmt 
Shock experiments in metals and ceramics. 
DE90016613/GAR 04,204 PC A03/MF A01 
LA-UR-90-2678 
Influence of shock Laeeues and peak pressure on spall 
behavior of 4340 steel. 
DE90016612/GAR 104,180 PC A02/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


LA-UR-90-2679 

Texture-induced anisotropy and high-strain rate deformation 

in metals. 

DE90016611/GAR 104,203 PC A03/MF A01 
LA-UR-90-2688 

in actinide and rare earth systems. 

pesootes7I/GAR "o 103,206 PC A03/MF A01 
LA-UR-90-2690 

Neutrino properties and puzzies. 

DE90016569/GAR 105,287 PC A03/MF A01 
LA-UR-90-2699 


High-strain-rate compression and fracture of B4C-aluminum 
cermets 


DE90016568/GAR 104,113 PC A03/MF A01 
LA-UR-90-2708 

Computation of ty oo mea critical current densities 

and magnetiza' 

DE90018567/GAR 105,119 PC A03/MF A01 
LA-UR-90-2714 

Lobe area in adiabatic Hamiltonian system: 

DE90016566/GAR 105,286 PC A03/MF A01 
LA-UR-90-2715 


of the ICF gain curve, its uncertainties, 


and rekconone for ICF strategy. 

DE90016514/GAR 104,763 PC A02/MF A01 
LA-UR-90-2717 

Measurement of kaons in the Helios experimen’ 

DE90016513/GAR 105,284 PC A02/ME A01 
LA-UR-90-2733 

Relationship of cytochrome caa(sub 3) from Thermus ther- 

mophilus to other heme- and copper-containing terminal ox- 


DE90016512/GAR 104,289 PC A03/MF A01 
LA-UR-90-2735 

Continuous air monitor for a aerosol particles. 

DE90016511/GAR 03,868 PC A03/MF A01 
LA-UR-90-2737 


Multi-nucleon phenomena in pion-nucleus reactions. 
CDE90016510/GAR 105,283 PC A03/MF A01 


LA-UR-90-2739 

Moment methods for simulation and design. 

DE90016509/GAR 105,282 PC A01 
LA-UR-90-2740 

Small-bore high-field superconducting qua le magne 

DE90016508/GAR 105,281 A01/M ‘A01 
LA-UR-90-2743 

Transport of a passive tracer in time-dependent Rayleigh- 

DE90016507/GAR 105,011 PC A03/MF A01 
LA-UR-90-2744 

Stability of some stationary solutions for the forced KdV 

—_ 

DE90016506/GAR 105,010 PC A03/MF A01 
LA-UR-90-2755 

Prediction and control of chaotic processes using nonlinear 

adaptive networks. 

DE90016505/GAR 103,459 PC A02/MF A01 
LA-UR-90-2759 


Generation of a rectangular beam distribution for irradiation 


of the accelerator production of tritium target. 

DE90016504/GAR 105,280 PC A01/MF A01 
LA-UR-90-2764 

Coronal heating by nanoflares: Plasma dynamics of ele- 

mentary events. 

DE90016495/GAR 102,553 PC AO1/MF A01 
LA-UR-90-2774 


Expert system for screening enhanced oil recovery meth- 





DE90016494/GAR 104,535 PC A03/MF A01 
LA-UR-90-2776 

T mc distributi of hadrons. 

DE90016493/GAR 105,276 PC A03/MF A01 
LA-UR-90-2792 


Electronic, structural and transport properties of (almost) 
rare-earth-like actinide hydrides. 





DE90016491/GAR 103,205 PC A03/MF A01 
LA-UR-90-2799 

Calculation of the static gneti of g' 

DE90016490/GAR 105,118 PC A03/MF A01 
LA-UR-90-2801 

Mechanical and microstructural response of Ni3AI at high 

strain rate and elevated temperatures. 

DE90016489/GAR 104,202 PC A03/MF A01 
LA-UR-90-2809 

INEX modeling of the Boeing ring optical resonator free- 

electron 3 

DE90016488/GAR 105,052 PC A03/MF A01 
LA-UR-90-2843 

Analysis of contaminant movement at different experimen- 

tal scales. 

DE90016486/GAR 103,969 PC A03/MF A01 
LA-UR-90-2845 


Cumulative beam breakup of the ground-based-free-elec- 
tron laser. 
DE90016485/GAR 105,051 PC A03/MF A01 


LA-UR-90-2847 

Superconducting borides. 

DE90016484/GAR 105,117 PC A03/MF A01 
LA-UR-90-2851 

Design, performance, and calibration of the ALEXIS ultra- 

soft x-ray telescopes. 

DE90016483/GAR 102,552 PC A03 
LA-UR-90-2854 

Biomedical applications on laser technology at Los Alamos. 
DE90016447/GAR 104,278 PC AO2/ME A01 


LA-UR-90-2861 
Tests of the weak rer mene bn — for antiprotons and 


positrons particle-antiparticle frequency comparisons. 

DE90016444/GAR 405.272 PC AO1/MF AO1 
LA-UR-90-2864 

be. phe ses and compression heating studies of field-re- 

rersed configurations. 

DE90016443/GAR 105,087 PC A02/MF A01 
LA-UR-90-2868 

Confinement studies in the ZT-40M reversed field pinch. 

DE90016442/GAR 105,086 PC A02/MF A01 
LA-UR-90-2887 

KrF laser path to high gain |CF laboratory microfusion facili- 

E90016439/GAR 104,760 PC A02/MF A01 

LA-UR-90-2888 

High-order optics of multipole magnets. 

DE90016438/GAR 105,271 PC AO1/MF A01 
LA-UR-90-2901 

Some new mars of RF control. 

DE90016435/GAR 105,270 PC A03/MF A01 
LA-UR-90-2903 

Semi-analytical — of stellar flares. 

DE90016434/G 102,551 PC A01/MF A01 
LA-UR-90-2909 

Nuclear structure calculations for astrophysical applications. 

DE90016433/GAR 105,269 PC A03/MF A01 
LA-UR-90-2915 

Imaging x-ray microscope using a laser plasma source and 

a Schwarzchild objective. 

DE90016432/GAR 104,007 PC A03/MF A01 


LA-UR-90-2919 


Formulas for the Twiss beam parameters for a matched 
beam at the entrance to a linac. 
DE90016431/GAR 105,268 PC A01/MF A01 


LA-11211-VOL.2 


Changuinola peat deposit of northwest Panama. Volume 2: 
Resource assessment. turba de Changuinola 
en el noroeste de Panama. Volumen 2: Evaluacion del re- 


curso). 

DE90015022/GAR 103,621 PC A09/MF A01 
LA-11692-MS-VOL.1 

AFDM: An Advanced Fluid-Dynamics Model. Volume 1, 


Scope, approach, and summary. 

DE90016723/GAR 104,853 PC A06/MF A01 
LA-11692-MS-VOL.3 

AFDM: An Advanced Fluid-Dynamics Model. Volume 3: 

AFDM heat-transfer and _oee coefficients. 

DE90017537/GAR 104,856 PC A0S/MF A01 
LA-11692-MS-VOL.4 


— An Advanced Fiuid-Dynamics Model. Volume 4, The 

AFDM heat- and mass-transfer solution algorithm. 

DE90017535/GAR 104,854 PC A04/MF A01 
LA-11692-MS-VOL.5 

AFDM: An Ad\ d Fiuid-Dy 


convective transport algorithm. 
DE90017536/GAR 


LA-11692-MS-VOL.7 
— An Advanced Fiuid-Dynamics Model. Volume 7, The 
A "Ss ‘ 


code 
DE90017539/GAR 104,858 PC A10/MF A02 


LA-11692-MS-VOL.8 


AFDM: An Advanced Fluid-Dynamics Model. Volume 8, The 
T6P postprocessor manual. 


Model. Volume 5: The 
104,855 PC A07/MF A01 





DE90017538/GAR 104,857 PC AQ7/MF A01 
LA-11706-MS 

ne neues noise in char device (CCD) 

and charge-injection device — an 

Br0001e24/GAR * Bo A03/MF A01 
Se 


Manganese-oxide minerals in fractures of the Crater Flat 
ES 1 in drill core USW G-4, Yucca Mountain, Nevada. 
'90014840/GAR 104,474 PC ‘A04/MF A01 


semanas 
Arms om and the 1990 NPT review sonnets Work- 


shop summary. CNSS a Ja, aby 
DE90016656/GAR 04,852 Pe A03/MF A01 
LA-11837-MS 


Gastee of detonation soot.ii: More diamonds and vola- 


DE8001 7237/GAR 104,978 PC A03/MF A01 
LA-11842-P 

Proposal to search for neutrino oscillations with high sensi- 

tivity in the appearance channels nu (sub mu) — nu 

(sub e) and (bar nu)(sub mu) an (bar nu)(sub e) 

DE90014841/GAR 105,228 PC A08/MF A01 





LBL-27435 

LA-11857-C 

Pr dings of the f on ler codes and the 

linear accelerator pn 

DE90014820/GAR 105,227 PC A22/MF A03 
LA-11867-MS 

Comparison of the fork and PYTHON spent-fuel detectors. 

DE90015705/GAR 104,784 PC AO5/MF A01 
LA-11875-PR 

Physics Division progress report, January 1, 1989-Decem- 

ber 31, 1989. 

DE90016655/GAR 105,294 PC A05/MF A01 
LA-11892-M 

Drum counter design and operation manual. 

DE90015670/GAR 104,782 PC A03/MF A01 
LA-11893-T 


penta rg of the 2(sup 2)S(sub 1/2)-2(sup 2)P(sub 3/2) 


ine structure interval in muonium. 
De00016725/GAR 105,303 PC A06/MF A01 
LA-11903-MS 


Se ee aD tee eee ee 


processes in detonation 
DE90016558/GAR 104,989 PC A03/MF A01 
LA-11911-MS 


Conceptual Sammework for —— the multinational Chemi- 


cal W No. 26. 
Be90016657/ GAR 104,428 PC A03/MF A01 
LAAS-89386 


Formal Verification of Distributed Computing Systems: 
Logic Characterization of Behavior Equivalence. 
N90-26555/4/GAR 103,409 PC A07/MF A01 


LAAS-90051 





Rapid Thermal Processing: 5 Lh, of the Silicon Oxidation 
and of the Implanted Boron 
N90-26681/8/GAR 08,526 PC A07/MF A01 


LBL-19735-REV.1 
Overview of the DOE- ; building energy analysis program, 


Version 2.1D. Revision 

DE90016622/GAR 103,756 PC A04/MF A01 
LBL-23780 

Least-cost planning for Pacific Gas and Electric: Stage 2, 

DE90016644/GAR 103,552 PC A06/MF A01 
LBL-24306 

eo documentation for a residential energy use data 

base developed in support of ASHRAE Special | 53. 

DE90016624/GAR 103,578 PC A12/MF A02 

LBL-24910 


os A numerical model for 
of channelized flow in rock: Tusuy OD Gaa: and nce 
Dl '90016631/GAR 104,480 PC /MF A01 
LBL-24911 
CHANGE: A numerical model for pe peat pe model- 
ling of bon ge flow in rock: User’s manual and listi 
'90016620/GAR 104,479 9 Pe A05/MF A01 


LBL-25077 





Energy 9 prep: . An overview. 
DE90016628/GAR 103,757 PC A06/MF A01 
LBL-25413 
Numerical modeling of gas migration at a proposed reposi- 
tory for low and intermediate level nuclear wastes at Ober- 


bauenstock, Switzerland 

DE90016625/GAR 104,823 PC A03/MF A01 
LBL-26633 

Bayesian image reconstruction: Application to emission to- 

DE90016621/GAR 104,279 PC A04/MF A01 
LBL-27025-REV 


Electrochemical evaluation of new fluorosulfonic and fluoro- 
Po ic acids as fuel cell electrolytes. Final report, May 


86 December 1 jevision. 

E9001 6626/GAR 103,719 PC A04/MF A01 
LBL-27045 

Review of near-field mass transfer in geologic disposal sys- 

tems. 

DE90016618/GAR 103,887 PC A06/MF A01 
LBL-27148-REV 

Indoor radon: Exploring policy options for controlling human 

exposures. Revision. 

DE90014889/GAR 103,880 PC A03/MF A01 
LBL-27170 

Annual environmental monitoring report of the Lawrence 

Berkeley Laboratory. 

DE90014883/GAR 103,967 PC A03/MF A01 
LBL-27182 


Preliminary prediction of inflow into the D-holes at the 


Stripa Mine. 

DE90016623/GAR 104,822 PC A06/MF A01 
LBL-27295 

iz term perspective on Norwegian energy use. 

De90014887/GAR °903,570 A04/MF A01 
LBL-27435 

Selectivity estimation in temporal databases. 

DE90014888/GAR 103,393 PC A03/MF A01 
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LBL-27568 DE90015317/GAR 103,195 PC A11/MF A02 
Measured savings and cost-effectiveness of conservation  LBL-29127 
retrofits in commercial buildings. Volume 1, Analysis and re- Further modeling studies of gas movement and moisture 
sults. igration of Yucca Mountain, Nevada. 
DE90016629/GAR 103,579 PC A03/MF A01 '90016637/GAR 104,742 PC A04/MF A01 
LBL-28366 LBL-29138 
Microstructure of (alpha)-Al base matrix/SiC particul Cc tir for high-temperature high-sulfur 
composites. po ry Final ‘Teport. 
DE90014894/GAR 104,132 PC A03/MF A01 DED eese/GAR 104,156 PC A03/MF A01 
LBL-28470 LBL-29148 
Transcript of the workshop to discuss = oh a National Beam impedance of a split cylinder. 
Intensity Radioactive Nuclear Beam F: DE90016645/GAR 105,292 PC A02/MF A01 
'90014890/GAR 105,238 PC 03/MF A01 — 
LBL-28515 the construction of a high-intensity source of total- 
Corrosion, passivity and breakd of alloys used in high by polarize eect ‘ons. 
density batteries. Final report. 90016617/GAR 105,290 PC A02/MF A01 
DE90016648/GAR 104,157 PC A04/MF A01 LBL-29203 
LBL-28560 Coupled stiffness-permeability analysis of a single So he 
Conjunction of Multizone Infiltration Specialists (COMIS) at fracture by the three-dimensional 
fundamentals. ment method. 
DE90016649/GAR 103,702 PC A06/MF A01 DE9001 5692/GAR 104,813 PC A09/MF A01 
LBL-28570 LBL-29206 
lon-channel laser. Seeeteaben ont poese stability aay of nanometer 
period metal/carbon multilayer structures 
Pn a 105,053 PC A02/MF A01 §E90015307/GAR 104,133 PC Aces F At 
LGL-TA-848-4 
Feasibility analysis and develop of foam p d un- 
natural storage facilities. Final report, Janu- Acoustic Effects of Oil Production Activities on Bowhead 
W966 June 1988 and White Whales Visible during Spring Migration Near Pt. 
90014886/GAR 104,530 PC A14/MF A02 Barrow, Alaska-1989 Phase: Sound Propagation and Whale 
LBL-28616 Responses to Playbacks of Continuous vee awe from 


Survey of state PUC activities to incorporate environmental 

externalities into electric utility planning and regulation. 

DE90016630/GAR 103,816 PC ‘A06/MF A01 
LBL-28702 





Modes of elliptical 5A i 
DE90016647/GAR 105,293 PC A03/MF A01 
LBL-28710 

Fundamental studies of catalytic om. Quarterly 

report January 1, 1990-March 31, 1 

90016633/GAR 103,605 PC A03/MF A01 

LBL-28762 

Electricity consumption and structural change in manufac- 


ey in developing countries. 
16635/GAR 103,580 PC A04/MF A01 
LBL-28798 


Efficient indexing methods for temporal relation 

DE90014891/GAR 103,394 PC A03/MF A01 
LBL-28818 

Sensitivity studies on parameters affecting gas release from 

an underground rock cavern. 

DE90016632/GAR 104,481 PC A04/MF A01 
LBL-28819 


Preliminary studies of gas phase aw effects and moisture 


—, at Yucca Mountain, Nev: 
90016642/GAR 103,888 PC A03/MF A01 
LBL-28851 


yo aged simulation and geochemical study of Cerro Prieto 


| wells. 

DE90015727/GAR 103,690 PC A03/MF A01 
LBL-28853 

5-cm dipole for the SSC-DE-1 

DE90016616/GAR 
LBL-28881 

COSY INFINITY reference manual. 

DE90014892/GAR 105,239 PC A03/MF A01 
LBL-28938 

| solutions for transient fluid flow through deformable 


105,289 PC A03/MF A01 


DE90016643/GAR 104,482 PC A03/MF A01 
LBL-28958 

Acoustic and elastic diffraction tomography and its applica- 

tion to fracture detection. 

DE90011305/GAR 104,529 PC A09/MF A01 
LBL-28971 

po roan effects of gepeeane entry into liquid-dominat- 

thermal system: 

bE 15726/GAR 103,689 PC A02/MF A01 

LBL-; 28993 


105, 121 "PC A02/MF A01 


Zinc air battery development for electric vehicles. Final 


90016639/GAR 103,544 PC A03/MF A01 
LBL-29094 
Heavy lon Fusion Accelerator gy (HIFAR) half-year 


aoa October 1, 1989-March 31, 
90014895/GAR ‘05 240 PC A03/MF A01 
LBL-29115 
Monte Carlo programs and other utilities for high energy 
90016636/GAR 105,291 PC A03/MF A01 
LBL-29118 
Cyclic voltammetry at a rotating disk, electroreduction of ni- 
trate in acidic nickel solutions, and frequency-response 
analysis of porous electrodes. 


OR-40 VOL. 91, No. 2 


an Ice Platform, as Studied in Pack Ice 
PB91-105486/GAR 
LIP-740 


Press Abstracts of the 21ST Lunar and Planetary Science 


103,592 PC Ata/MF A14 


inference. 
N90-26738/6/GAR 102,542 PC A04/MF A01 
LPI-TR-89-04 
—_ Workshop on Early Tectonic and Volcanic Evolution 
jars. 
N90-27176/8/GAR 102,544 PC A06/MF A01 
LPI-TR-89-06 
Mevtv Workshop on Tectonic Features on M 
N90-27609/8/GAR 102,547 PC A A06/MF A01 
LPI-TR-90-01 
pa my is of a Workshop on Differences Between Ant- 


and Non-Antarctic Meteorites. 
N90-26740/2/GAR 102,543 PC A06/MF A01 
LPI-TR-90-02 


N90-27087/7/GAR 105,030 PC A05/MF AC1 
LRT-WE-9-FB-10(1988) 

Response of a ey ning Liquid Column to Axial Excitat 

N90-27085/1/GAR 105,028 PC AOS/ME f 01 


LRT-WE-9-FB-10(1989) 


Response of a Viscous ~ A uid Nees to Pitching- and Roll- 
Excitation in Zero-Gravity Envii 





N90-27000/0/GAR rOrOa a 438 PC A04/MF A01 
ee. 1(1989) 

Hydroelastic Problems in Space Flight Vehicles. 

Noo.26868/ 1/GAR 105,644 PC A03/MF A01 
LRT-WE-9-FB-12(1989) 

Peay wt ee of a Liquid Column to Counter Rota- 

N90-27088/5/GAR 105,031 PC A03/MF A01 

LRT-WE-9-FB-13(1989) 
a of a Liquid Bridge with Rotationally Excited 
m. 

N90-27089/3/GAR 105,032 PC A03/MF A01 
LRT-WE-9-FB-14(1989) 

Resp of Diff ly Axially Excited Viscous Liquid 

Bridges in Zero-Gravity. 

N90-27001/8/GAR 105,439 PC A04/MF A01 
LRT-WE-9-FB-15(1989) 

ene of a Viscous Liquid Column to Various Pitch-Ex- 

N90-27090/ 1/GAR 105,033 PC A04/MF A01 
LRT-WE-9-FB-16(1989) 

Response of Differently Axial-Excited Spinning Liquid Col- 

N90-27091/9/GAR 105,034 PC A03/MF A01 
LRT-WE-9-FB-17(1989) 


Nonlinear Axisymmetric Free Vibrations of a Liquid in a Cy- 
lindrical Tank with an Elastic Bottom. 
N90-27092/7/GAR 105,035 PC A03/MF A01 


LRT-WE-13-FB-88-1 
pee ee nrg und Konzeption des Pilotenunterstuet- 
zungssystems Aspio (Scope and Conception of the Pilot 


System Aspio). 
N90-28334/2/GAR 102,512 PC A04/MF A01 
LRT-WE-13-FB-88-3 
Dynamic Monocular Machine Vision and Applications of Dy- 
namic Monocular Machine Vision. 
N90-27406/9/GAR 103,452 PC A05/MF A01 


LT-DA-86/1 





Simulation des gefesselten Fluges eines Gleitflugzeuges in 
der N 





Workshop on Lunar Volcanic Gl 


Scienti 
N90-26437/5/GAR 104,490 PC AOS/MF A01 
LPI-TR-90-03 


Proceedings of a Workshop on Antarctic Meteorite Strand- 

po yes 

N90-26739/4/GAR 104,740 PC A06/MF A01 
LPI-89-01 


Meca Work: on Dust on Mars 3. 
N90-27604/9/GAR 102,545 PC A04/MF A01 
LR-616 


Te Error Analysis in the Interferometric Measure- 





2-D Density Fields Containing Strong Gradients. 
N90-28655/2/GAR 105,073 A03/MF A01 
LR-617 
Blunt Notch Behaviour of Meta! Lami Arall and Glare. 
N90-26368/2/GAR 104,045 PC A04/MF A01 


LR-620 


Time Temperature Relations a Rubber Forming Con- 
tinuous Fiber Reinforced Thermoplas' 





N90-26151/2/GAR 104, iat PC A03/MF A01 
LR-31426 

Effect of Aircraft Size on Cabin Floor Dynamic 

N90-25136/4/GAR 105,704 PC AoAMF A01 
LRT-WE-9-FB-3(1989) 

Response of a Liquid Column to One-Sided Axial Excitation 

in Zero-Gravi 

N90-26996/0/GAR 105,434 PC A06/MF A01 
LRT-WE-9-FB-4(1989) 

Non-Linear Axial Vi of a Cylindrical Liquid Column in 

Zero-Gravity. 

N90-26997/8/GAR 105,435 PC A03/MF A01 
LRT-WE-9-FB-6(1989) 

Response of a Liquid Column to Counter-Directional Excita- 

tion under Zero-Gravity. 

N90-26998/6/GAR 105,436 PC A03/MF A01 
LRT-WE-9-FB-7( 1989) 


Response of a Liquid Column to Unequal Counter-Direc- 
tional Excitation = Zero-Gravity. 


N90-26999/4/GAR 105,437 PC A03/MF A01 
LRT-WE-9-FB-8(1988) 

Approximate Natural Damped Frequencies of a Finite Vis- 

cous Floating-Zone under Zero-Gravity Conditioi 

N90-26995/2/GAR 108,433 PC A03/MF A01 
LRT-WE-9-FB-8(1989) 


Response of a Liquid Column with Respect to Oscillatory 

Rotational Top- and Bottom Excitation. 

N90-27086/9/GAR 105,029 PC A0S/MF A01 
LRT-WE-9-FB-9(1989) 

Liquid Sloshing Response in a Spinning Container Due to 

Axial Excitation. 


eines 
ee of the tethered flight ofa glider in the working 


of a low-velocity wind tunnel). 
T15/B90. 81985/GAR 102,477 PCE14 


M-627 
oe Conference on Artificial Intelligence for Space Applica- 


NQO- 27275/8/GAR 105,543 PC A25/MF A04 
MANAGEMENT DEVELOPMENT SERIES-28 


Expert Systems: A Manager's Guide. 
PB91-106609/GAR 


MAP-HANDBK-29-PT-1/2 


Middle Atmosphere Program. Handbook for MAP, Volume 
29. Part 1: Extended Abstracts, a Symposium on 


Solar A Forcing of the Middle Atmosphere. Part 2: 

Mash Works! 

N90-28161/9/GAR 102,830 PC A13/MF A02 
MATHS-REPT-A-106 


Investigation of the Use of Singular Perturbation Methods 


and Modal Control Theory in the Derivation or Aircraft Con- 

trol Schemes. 

N90-26014/2/GAR 102,483 PC A03/MF A01 
MATHS-REPT-A-107 


Controller Choice ~ Robust Sliding Mode Performa: 
N90-26337/7/GAR 104,058 PC ‘A03/MF. ‘A01 


MATHS-REPT-A-110 


G2. Ayo 1 - ccmeed CO-Ordinates. 
N90-26599/2. 104,233 PC A03/MF A01 


Pit * 
System Matrix Characterisation of Input-Output Equiva- 


lenc 
104,234 PC A03/MF A01 


102,241 PC$19.25 


2. 
N90-26600/8/GAR 
MATHS-REPT-A-113 
Rational Cubics with G2-Continuity. 
N90-26601/6/GAR 104,235 PC A03/MF A01 
MATHS-REPT-A-117 
Frontogenesis in Gravity Currents: An Example with No 


Known Applications in aphy. 
N90-26284/1/GAR 104,930 PC A03/MF A01 


MATHS-REPT-A-118-PT-2 
Efficient Generalized Conjugate Gradient Algorithms. Part 2: 


Implementation. 
N90-26543/0/GAR 103,404 PC A03/MF A01 
MATHS-REPT-A-119 


New Class of Exact Solutions of the Vacuum Quadratic 


Poincare Gauge Field T! 
N90-26691/7/GAR 105,355 PC A02/MF A01 
MATHS-REPT-A-121 
Trivector Torsion in Vacuum Quadratic Poincare Gauge 
Field Theory. 
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N90-26692/5/GAR 

MATHS-REPT-A-122 

Output Deadbeat Control of Discrete-Time Multivariable 
ems. 


Syst 
N90-26583/6/GAR 103,443 PC A03/MF A01 
MBB-FE 121-S/PUB-0395-A 
Seniaten des gefesselten F eines G 
der Messstrecke eines Ni ee holt Windronals. 
(Simulation of the tethered fight of a glider in the working 


105,356 PC A02/MF A01 





section of wind tunnel) 
TIB/B90-81985/GAR 102,477 PC E14 
MBB-FE 121-S/PUB-409-A 
Role of coin a autopilots for modern missile 
TIB/B90-82007/GAR 104,452 E07 
MBB-FE 122-S/PUB-0389 
New, accurate, vectorized approximations of state surfaces 
= - thermodynamic and transport properties of equilibri- 
TIB/B90-82008/GAR 103,225 PC E07 
MBB-FE 122-S/PUB-394 
} me oa A intetionearss zwei- und 
itroemungen um mittels eines 
ationsverfahrens zur L: der Evlrglochungen (Caeu 
lation of ae two and 
—- an implicit relaxation method for oo “othe the 
fig? 1988 /GAR 102,369 PC E15 
MBB-FE 122-S/PUB-397 


Generalized flux vectors for hypersonic nok are 4 
TIB/B90-81 Bas/CAR 102,368 E07 
MBB-FE-126/S/PUB-370 


ae Sate ae ye 


Nb 28067/9/GAR 


105,608 
Order as N90-25075/4/GAR, PC A15/MF A02) 





ulaseuinnanionn 
Bedrohung g fuer ein 
zeug. (Threat for a modern pane 
TIB/B90-81989/GAI 102,478 PC E07 
MBB-FE-363/S/PUB-384 


Entwick' und een von Software bei Sicherheitskri- 
ney cog aa my and Test of Soft- 

sy reste ot 
N90-2: 103/4/GAR 


ary as N90-25075/4/GAR, PC AIS/ME} Ao) i 


pe ah Critical 4 systems). 
T1B/90-81990/ 102,516 PC E07 
MBB-FW-52/S/PUB-382 
Cax Success —_ 
N90-25076/2/G., 
(Order as N90-25075/4/GAR, PC A1S/ME oxo) 
MBB-FW-522/S/PUB-383 
v° eral a an Optimization Procedure 
for Space and Air 
N90-25078/8/GAR 
(Order as N90-25075/4/GAR, PC AIS/ME) 102) 
MBB-FW522-S/PUB-406 
MBB-LAGRANGE: Structural optimization system for space 
and aircraft structures. 
TIB/B90-81981/GAR 104,042 PC E07 
MBB-S/PUB-0385 


=a ility of a Synthetic Aperture Radar with Rotative An- 

tennas (ROSAR). 

N90-25088/7/GAR 103,480 
WH... 4. as N90-25075/4/GAR, PC A15/MF A02) 


se ea mechanische Kenndaten verschiedener 
—— mechanical characteristics of 


118/89 B90-81 HPS pe 
MBB-UA-1051-87-PUB 


Pressbare kunststofigebundene Sprengstoffe mit hohem 
Fueligrad. (Compressible plastic-bound explosives with a 


TiByBe881950/GAR 104,982 MF E01 


MBB-UA-1129-89-PUB 
Particulation of shaped charge jets. 
TIB/B90-82005/GAR 
MBB-UA-1134/89-PUB 
Realtime Simulation at Mbb Today and Future 
N90-25098/6/GAR 102,5 
(Order as N90-25075/4/GAR, PC A15/MF ‘A02) 
MBB-UA-1147-89-PUB 


104,985 MF E01 


Coils for high power 
FiarBs0-S Toe /GAR 104,995 MF E01 
MBB-UA-1151/89-PUB 
Hoechstintegration in der Mikroelektronik: oe 
bl wae fuer PARS3-LR (Hi Integration in 
Development of Asics for PARS3- 
LR 
Nov-25099/4/GAR 103,52: 
(Order as N90-25075/4/GAR, PC A15/MF 102) 
MBB-UA-1167-89-PUB 
Multi streak radial 
TIB/B90-81833/GAR 104,992 MF E01 


MBB-UA-1 182-90-PUB 


transceiver frontend for high speed bus STANAG 
10 with one fiber only. 


104,983 MF E01 . 


TIB/B90-82002/GAR 
MBB-UA-1187-90-PUB 


Fi mass distribution of debris. 
718/890-8200! /GAR 


102,517 MF E01 


MBB-0053/88-PUB 
MBB-UT-007/89-PUB 
Simulation von Transportflugzeugen (Simulation of Trans- 
Rigo-2s000/5/GA 
90-2! /5/GAR 
(Order as N90-25075/4/GAR, PC ais/me n02) 
MBB-UT-012/89-PUB 
Damage Tolerance Demonstration for A310-300 CFPR 
Components. 
N90-25091/1/GAR 102,375 


(Order as N90-25075/4/GAR, PC A15/MF A02) 
MBB-UT-015-87 








104,993 MF E01 
MBB-UA-1188-90-PUB 
Uti 
i/890-82003 Gan ; 104,984 MF E01 
MBB-UD-500/89-PUB 
Szenario 2000 eR Bowe 2000). 
N90-25092/9/GAR 102,3 
(Order as N90-25075/4/GAR, PC A15/MF ‘ia 
MBB-UE-0002/88-PUB 
eiten der Nd:YAG-Laseranwendung in der Medi- 
zin ( ibs: YAR Lanes Sepenion > ete ) 
N&O. 25100/0/GAR 


(Order as N90-25075/4/GAR, PC A1s/Me s in02) 
MBB-UE-0003/89-PUB 
Te for Low Pressure Plasma Processes, a New 
Approach: Box Concept. 
N90-25101/8/GAR (04,055 
(Order as N90-25075/4/GAR, PC A1s/ME A02) 
MBB-UE-0004/89-PUB 
Neue Aspekte bei der Di icht-Herstellung: 
Wafer-Telemetrie a a Tones for the 
ater lem. 
N90-25102/6/GAR penn Serr ? 1,056 
(Order as N90-25075/4/GAR, PC A1S/ME A02) 
MBB-UK-0032-90-PUB 
Papel ed gp heap Po qrentnemgy doef 
system services for 
northern eeton an nempicad obi 
TIB/B90-82004/GAR 103,367 MF E01 
MBB-UK-0054/88-PUB 


First Vulcain — Test Results. 
N90-25093/7/GAR 103,32. 
(Order as N90-25075/4/GAR, PC A15/MF 02) 


MBB-UK-0084-86-PUB 
New orbital transfer engine. 
TIB/B90-81964/GAR 
MBB-UK-0088-90-PUB 
Stroemungen in einer freien Expansionsduese. (Flows in a 
free expansion nozzie). 
TIB/B90-81994/GAR 102,370 MF E01 
MBB-UM-0009/89-PUB 
System zur Drehung von Videobildern in Echtzeit (System 
for of Video Images in Realtime). 
N90-25097/8/GAR 
(Order as N90-25075/4/GAR, PC AtS/ME s ‘s02) 
MBB-U0-0048/89-PUB 
re Oo ee 


Analytical 
N90-25079/6/GAR 103,126 
(Order as N90-25075/4/GAR, PC A15/MF 10a) 





103,347 MF E01 





MBB-UO-0082-90-PUB 
on Anwendungen in der ye Status -_ 
a Ausblick (Applications of X Sta 
bey = /6/GAR 105,463 PC A03/MF A01 
X-Windows Anwendungen in der Raumfahrt. Status und 
fons aye (X-windows applications in space flight. Present 
te and trends). 
71B/890-81955/GAR 105,580 MF E01 
MBB-UO-0084-90-PUB 


Strukturierte Fvagg der Einsatzmoeglichkeiten von a und 
RT jaumfarhtprogrammen (Structured Anal- 
“ot the kopticabaty of a and R Technologies in Space 


105,464 PC A03/MF A01 








R Technologien i jahrtprogr: eee pom 
in 
ysis of the of automation and robotics 
‘A and R) ies in space programs). 
1B/B90-81956/ 105,470 MF E01 
MBB-UO-0085-90-PUB 
Echtzeitsimulation ei Rend M. (Real 
time simulation of a rend ) 
TIB/B90-81998/GAR 105,472 MF E01 
MBB-UO-0097-90-PUB 
Optimization criteria for the design of orbital replacement 
units. 
TIB/B90-81826/GAR 105,468 MF E01 
MBB-UO-0098-90-PUB 
In orbit performance of the TV-SAT/TDF-1 heat pipe 
B/B90-81822/GAR 105,657 MF E01 
MBB-UO-0101-90-PUB 
Columbus generic element management and planning con- 
$18/890-81829/GAR 105,579 MF E01 
MBB-UO-0108-90-PUB 
Evaporation process and 3 phase flow in a water evapora- 
tor ‘ 
TIB/B! /GAR 105,581 MF E01 
MBB-UR-V-173(87) 
Alternative -Szenarien 1990-2030. (Alternative 
flight scenarios 1990 to 2030). 
1B/A90-81960/GAR 105,466 PC E07 


A peter meg taking possi- 


projects into account). 
Tey 1961/GAR 102,475 PC E07 
ap -115/89-PUB 


urzzeit-Kraftmesssystem (SFS) fuer Stosswellenkanaele 
(Less Than 10 Me) (Short Time ime-Dynamometer System for 
lave Channels). 
NOD 25004/8/GAR 
(Order as N90-25075/4/GAR, PC A1s/ME eh02) 
MBB-UT-122/89-°UB 
Investigation on Sheet Material of 8090 and 2091 Alumini- 
um-Lithium c 
N90-25090/3/' 104,206 
(Order as N90-25075/4/GAR, PC A15/MF A02) 
MBB-2Z-0169-89-PUB 
TIB/B90-81830/GAR 103,516 MF E01 
MBB-Z-0190-89-PUB 
peepee ty of electrochemical and anisotropic silicon etch- 
Ti 7890-81801 /GAR 104,131 MF E01 


MBB-2-0228-88-PUB 
Metal/| interface in aluminium adhesive joints: A mi- 
TIB/ 1963/G/ 104,106 MF £01 
MBB-2-0258/89-PUB 


Characterization 
of the vy eeu Soon aes 
Using tie Nontneer Viscoelastic the Neat 


N90-25082/0/GAR 
(Order as N90-25075/4/GAR, PC ANS/ME ‘n02) 





(Order as N90-25075/4/GAR, PC aise 02) 
MBB-2-0276/89-PUB 
Diode Laser-Pumped Solid-State Lasers: A Breakthrough in 
Technology. 





Modern Laser 
N90-25077/0/GAR 
(Order as N90-25075/4/GAR, PC AtS/ME aed 
yy te enh Heo 
ph mtg operation of an injection-locked, 
$igybs0-81692/GAR 105,077 MF E01 
Manufacturing and Mechanical Properties of New Textile 
Fiber Preforms for Structural Sandwich tions. 
N90-26895/4/GAR 104,175 PC A03/MF A01 
i of new textile fiber 
Pony on for structural sandwich . 
1C/B90-81965/GAR 104,154 MF E01 
MBB-Z-0299-89-PUB 
Fi rbundwerkstoff mittels 
of fiber ge materials with C-scan and pattern 
T18/B90-81954/GAR 104,017 MF E01 
MBB-Z-0307-90-PUB 
T als einer effi- 
zienten ng. (T management 
asa ic element in efficient corporate Y 
TIB/B90-81999/GAR 105,699 MF E01 
MBB-Z-0311-89-PUB-! 


Anisotropic etching of crystalline silicon in alkaline solu- 
eee ee 


11878908 1827/GAR 104,129 MF E01 

MBB-2-0311-89-PUB-II 
oo oo crystalline silicon in alkaline solu- 

tons Pra. influence of dopants. 

118/890-81828/GAR 104,190 MF E01 
MBB-Z-0318-90-PUB 

D.C. magnetron ing of oxidation-resistant Cr and CrN 

TIB/B90-82000/' 104,174 MF E01 
MBB-0053/88-PUB 

Development of an Optimized Compact Test os 

N90-25085/3/GAR 03,488 
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(Order as N90-25075/4/GAR, PC A15/MF A02) 
MBB-0060/89-PUB 
MARS, an Al-Based Mission Activities and Resource 
Scheduler. 
N90-25083/8/GAR 
(Order as N90-25075/4/GAR, PC AIS/ME 02) 
MCCS-90-186 
Encoding Techniques for Complex Information Structures in 


Connectionist Systems. 
N90-28362/3/GAR 103,475 PC A04/MF A01 
ee 
Influence of Design Characteristics on Concrete Durability. 
PB91-110262/GAR 103,245 PC A03/MF A03 
MCR-88-612 


gre Station Definitions, Design, and Development. Task 
5: Multiple rye carne Coordination and Control: Ma- 
nipulator et! 
N90-26577/8/GAR 105,536 PC A06/MF A01 
ME-4182 
Lunar Deep Drill Apparatus. 


N90-26322/9/GAR 105,480 PC A20/MF A03 
roe 

Proof of Principle Model for a Lane Dumptruc'! 

No0-20825/7/GAR 105,481 PC "A03/MF AO1 
MEG0931 

Material Selection and Design: An Expert System Ap- 

N90-26544/8/GAR 102,416 PC A03/MF A01 
MHETA-89-362-2027 

Health Hazard Evaluation Report } cite + ema 

Helen Mining iny, Homer City, Pi santete 

PB91-107953/GA 104,328 ‘A03/MF A03 
MIC-90-00027/GAR 


Guide to consultant seer assignments and the Ontario 


Joint Transportation Research —— 
MIC DO-OUCZTIGAR 409 PC E07/MF E01 
MIC-90-00032/GAR 


Late Quaternary marine record of the Cape Parry-Clinton 

Point r , District of Mackenzie. 

MIC- 32/GAR 104,950 PC E07/MF E01 
MIC-90-00058/GAR 

New results of studies on coal p Pp 

canee 5 eae py in the ultraviolet, visi- 


103,668 PC E07/MF E01 








wic-20-00124/GAR 


nature and structure of oceanic fronts. 
MIC-90-00124/GAR 104,926 PC E19/MF E01 


MIC-90-00160/GAR 
Measurements cf UHF radio propagation on the Baffin and 


Labrador coasts. 

MIC-90-00160/GAR 103,353 PC E12/MF E01 
MIC-90-00167/GAR 

Selection and ~ rt of payload monitors for hydraulic 

MIC-90-00167/GAR 104,545 PC E07/MF E01 
MIC-90-00 169/GAR 

MRL3DPLT documentation: An interface fi ram for the 

general purpose plotting program MRLPLT (CRAY-1S ver- 

sion). 

MIC-90-00169/GAR 104,546 PC E07/MF E01 
MIC-90-00174/GAR 

Bucket wheel applicability study: — Coal M 

MIC-90-00174/GAR 04,547 PC £12/MF E01 


MIC-90-00175/GAR 


Determination of stress intensity factors for weld toe de- 
fects, phase Ill: Final ri a 








MIC-90-00175/GAR 104,049 PC E07/MF E01 
MIC-90-00177/GAR 
Review and evaluation of strata reint hniq 
gootines with ¢ ds to Ry situ 
ess regimes in coal and weak coal measures 
Mic-90-001 77/GAR 104,548 PC £12/MF E01 
MIC-90-00178/GAR 


Seafloor topography over the Phalen Colliery, phase 2: 





Sydney Coalfield, Cape Breton, Nova Scotia. 
MIC-90-00178/GAR 104,934 PC E12/MF E01 
MIC-90-00179/GAR 
— of pr on the surface tension 
and viscosity: Final report 
MIC-90-00179/GAR 103,669 PC E07/MF E01 
MIC-90-00182/GAR 


Cooperative development, demonstration and evaluation of 
integrated truck-shovel operations and system 
in producing surface coal or oil sands mines, phase 1: Final 


report. 

MIC-90-00182/GAR 104,549 PC E17/MF E01 
MIC-90-00186/GAR 

Study of mining shock 


MIC-90-00186/GAR 104,550 PC E12/MF E01 


MIC-90-00188/GAR 
Preliminary evaluation of heap leaching. 
MIC-90-00188/GAR 104,561 PC E07/MF E01 
MIC-90-00189/GAR 


Custom milling of industrial minerals in B.C.: A study of 
commercial feasibility. 
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MIC-90-00189/GAR 
MIC-90-00190/GAR 


Marketing study of British Columbia’s gypsum in the Pacific 
Rim area of North America. 


104,552 PC E07/MF E01 


MIC-90-00190/GAR 104,553 PC E17/MF E01 
MIC-90-00192/GAR 
joey | of markets for British Columbia’s nepheline syenite 
leldspathic minerals. 
MiC-90-00192/GAR 104,554 PC E12/MF E01 
MIC-00-00233/GAR 
D d it for the draft effluent monitori: 





regulation ton for the the ae mineral industry, group B: Indus- 
MIC-90-00283/GAR 


104,555 PC E17/MF E01 
MIC-90-00306/GAR 
Canadian iron ore we Statistics, 1988. 
MIC-90-00306/GAR 104,556 PC E07/MF E01 
MIC-90-00312/GAR 


Canadian Broadcasting Corporation: Annual report 1988 
MIC-90-00312/GAR "= 103,368 PC E07/MF E01 








MIC-90-00332/GAR 

Canadian es Service: Activity report, 1 

MIC-90-00332/GA\ 104, ‘O8 PC E07 /MF E01 
MIC-90-00339/GAR 

Manitoba Mineral Resources Ltd.: Annual r 1988. 

MIC-90-00339/GAR 104,557 E07/MF E01 
MIC-90-00361/GAR 

National action plan for biosphere reserves in Canada. 

MIC-90-00361/GAR 104,686 MF E01 
MIC-90-00362/GAR 

Community-based resource management in Canada: An in- 

ventory of Le a= ye and projects. 

MIC-90-00362/GAR 104,687 MF E01 
MIC-90-00365/GAR 

Protection of propellers in ice 

MIC-90-00365/GAR 104,938 PC E19/MF E01 
MIC-90-00377/GAR 

Role of C-CORE in Canadian cold oceans resources devel- 

t. 

MIC-90-00377/GAR 104,962 MF E01 
MIC-90-00378/GAR 

Time-domain modelling of ocean clutter for ground wave 

radar. 

MIC-90-00378/GAR 104,927 MF E01 
MIC-90-00379/GAR 

ine outlooks survey: Potential for tug-barge services on 

the Great Lakes. 

MIC-90-00379/GAR 104,939 PC E07/MF E01 
MIC-90-00382/GAR 

Ss ro research and development, 1 

MIC- 2/GAR 105,403 Pet €07/MF E01 
MIC-90-00389/GAR 

Defining bi 

MIC 90-00380/GAR © 105,782 MF E01 
MIC-90-00413/GAR 

Visit to the Centre S Ady d Re- 

search at ORNL on Pobrusry 21, "PS. Trip report. 

MIC-90-00413/GAR 104,071 PC E07/MF E01 
MIC-90-00432/GAR 

Potential impact of snow cover of Churchill Wildlife 

Management Area on a proposed of muskoxen, 

Ovibos moschatus. 

MIC-90-00432/GAR 104,688 PC E07/MF E01 
MIC-90-00434/GAR 

Relative status of furbearer species in Manitoba's regis- 

tered trapline area determined through questionnaire analy- 

sis, 1988-89. 

MIC-90-00434/GAR 104,689 PC E07/MF E01 
MIC-90-00444/GAR 

Groundwater resources protection from drilling waste, 

Northwest Territories and Yukon. 

MIC-90-00444/GAR 104,558 PC E12/MF E01 
MIC-90-00449/GAR 


Planning report on natural resources: Rossburn planning 
fistri 


MIC-90-00449/GAR 104,690 PC E07/MF E01 
MIC-90-00462/GAR 

Mackenzie emate Cate Oe Benton Sea Regional Land Use Planning 

MIC-90-00462/GAR ; 105,787 PC E07/MF E01 
MIC-90-00507/GAR 


Ontario. Mineral Development and Lands Branch: Ontario 
mineral score, 1988. 





MIC-90-00507/GAR 104,559 PC E17/MF E01 
MIC-90-00513/GAR 

pe te. Dept. of Mines and Energy: Annual report 

MIG-90-00513/GAR 104,560 PC E12/MF E01 
MIC-90-00521/GAR 

MIC 20-0080) (OAR 105; On PC E07/MF E01 
MIC-90-00530/GAR 

Wetlands habitat through nutrient enrichment. 

MIC-90-00530/GAR 104,691 PC E12/MF E01 
MIC-90-00548/GAR 


Canadian Wildlife Service: Annual review 1987-88. 


MIC-90-00548/GAR 
MIC-90-00549/GAR 


Alberta Oil Sands Technology and Research Authority: 
Annual report 1989. 


104,692 PC E12/MF E01 


MIC-90-00549/GAR 104,561 PC E07/MF E01 
MIC-90-00560/GAR 

Alberta. Surface Reclamation Fund: Annual report 1987-88. 

MIC-90-00560/GAR 105,788 PC E07/MF E01 
MIC-90-00565/GAR 


R of activities 1987, part B. 


MIC-90-00565/GAR 104,562 PC E17/MF E01 








MIC-00-00620/GAR 
vanism of profile develop in the coastal 
zone of the sea. 
MIC-90-00620/GAR 104,963 PC E07/MF E01 
MIC-90-00643/GAR 
Wildlife Bae areas: A public mtormaton 
MIC-90-00643/GAR 104,69. £07/MF E01 
ocac tetoedt 
am +a Final report. 
MIC bO-0% 6/GAR 104,694 PC E07/MF E01 
BP Her entire 
k, 1988: Review and outlook. 
mic-50-00682/GAR 104,563 PC E99/MF E01 
MIC-90-007 13/GAR 
Anu epor Centre for Ocean Development (Canada): 
nnual re ; 
MIC-90. MI3/GAR 104,964 PC E07/MF E01 
fa ce foe 
f field activities, 1987. 
90-00750/GAR 104,564 PC E17/MF E01 
npemeneah 
Guidelines for mineral exploration. 
MIC-90-00751/GAR 104,565 PC E07/MF E01 
Sn i aa 


hiatal 





miner ti and consumption in New 
aaa vol. 2 rustrial minerals used primarily in the 
construction indi 





MIC-90-00791/GAR 104,566 PC E17/MF E01 

yp tone 1/GAR 
Manitoba. Surface pipe Board: Annual report 1988 

MIC-90-00811/GAR 103,770 PC E07/ME £01 
MIC-90-00838/GAR 

a of the president, 1988-89. 

MIC-90-00838/GAR 102,255 PC E12/MF E01 
MIC-90-00870/GAR 

Ontario’s mineral wealth 

MIC-90-00870/GAR 104,567 PC E07/MF E01 
MIC-90-00873/GAR 

Investigation, evaluation, and recommendations of biomoni- 

=. —_ for pi p for environ- 

loring. 

MIC-90-00873/GAR 105,783 PC E17/MF E01 
MIC-90-00886/GAR 

Annual report to the governments of the United States and 

Canada, 1987-88. 

MIC-90-00886/GAR 104,695 PC E07/MF E01 
MIC-90-00922/GAR 


Women’s role in natural resource aig <r in Africa. 





MIC-90-00922/GAR 04,696 MF E01 
MIC-90-00941/GAR 

Talc in Southeast 

MIC-90-00941/GAR 104,568 PC E17/MF E01 
MIC-90-00943/GAR 

Ennadai Lake project District of Keewatin: Interim field 

foaor. 

MIC-90-00943/GAR 104,569 PC E07/MF E01 
MIC-90-00968/GAR 

Testing the effective rae capacity method of evalu- 

ating speech r 

MIC790-00968/GAR 103,372 PC E07/MF E01 
MIC-90-00969/GAR 

Thermal measurements in Cordilleran boreholes of opportu- 

nity, 1984-87. 

MIC-90-00969/GAR 104,570 PC E07/MF E01 
MIC-90-00977/GAR 

Prefeasibility of duction at the 

Mount Pleasant ese Mine, New Bru 

MIC-90-00977/GAR 104, 571 PC E12/ME E01 
MIC-90-00978/GAR 

New Brunswick oil shale: Technological characterization 

and Petrosix re plant retorting tests. 

MIC-90-00978/' 104,572 PC E12/MF E01 
MIC-90-01018/GAR 

eanmay poo of a coal-fired boiler for steam injection in 

oil recovery. 

MiG 30-01018/G4R 104,573 PC E07/MF E01 
MIC-90-01019/GAR 

yo ey of fine coal cleaning and upgrading processes for 

lberta coals. 

MIC-90-01019/GAR 103,670 PC E07/MF E01 
MIC-90-01025/GAR 

Response to the draft wetlands policy statement 

MIC- 30-01025/GAR 104, 097 MF E01 
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MIC-90-01028/GAR 

Response to a review of the Conservation Authorities Pro- 

ram. 

Miic-90-01028/GAR 104,698 MF E01 
MIC-90-01035/GAR 

Canadian crude oil supply/demand balances. 

MIC-90-01035/GAR 103,671 MF E01 
MIC-90-01064/GAR 

Canadian —— Rivers Board: Annual report 1988-8: 

MIC-90-01064/ 104,699 PC E07/MF E01 


MIC-90-01104/GAR 
Survey of market users. 


MIC-90-01104/GAR 105,410 PC E07/MF E01 





MIC-90-01 107/GAR 

Marine | and geotechnical investigations in Wel- 

lington, Byam Martin, Austin, and adjacent channels, Cana- 

dian Arctic Archipel 

MIC-90-01107/GAR 104,951 PC E07/MF E01 
MIC-90-01108/GAR 

Morris Island conservation area master plan, 1987. 

MIC-90-01108/GAR 104,700 PC E12/MF E01 
MIC-90-01146/GAR 

Petroleum resources of the Scotian Shelf. 

MIC-90-01146/GAR 104,574 PC E07/MF E01 
MIC-90-01181/GAR 

pane on Sea ice scour data base (SCOURBASE): Update 

te) 7 

MIC-90-01181/GAR 104,953 PC E12/MF E01 
MIC-90-01182/GAR 

C ison and validation of two shallow water spectral 

wave models. 
MIC-90-01182/GAR 104,928 PC E12/MF E01 


MIC-90-01200/GAR 


Discussion paper on the establishment as an advisory com- 
mittee on environmental standards and the development of 


guidelines 
MIC-90-01200/GAR 105,784 PC E07/MF E01 
MIC-90-01205/GAR 
Mineral characteristics that affect metal recoveries from the 
b Zn, Pb, eee eee part 2, vol. 1: A 
of the b iour of metallic miner- 








als 1 in the Teout Lake concentrator circuit. 


MIC-90-01205/GAR 104,575 PC E17/MF E01 
MIC-90-01219/GAR 

British Pangea Ministry of Energy, Mines and Petroleum 

Resources: Annual r 1987-88. 

MIC- 90-01219/GAR 104,576 PC E07/MF E01 
MIC-90-01260/GAR 

British Columbia coal quality cata! 

MIC-90-01260/GAR 104, 577 PC E07/MF E01 


MIC-90-01266/GAR 
Phosphate in southeastern British Columbia (82G and 82J). 
MIC-90-01266/GAR 104,578 PC E12/MF E01 
MIC-90-01267/GAR 


Alkaline ultrabasic rocks in British Columbia: Se. 
line syenites, kimberlites, ultramafic | 
and related rocks: A contribution to the o—— ritish Co. 


lumbia Mineral D: gi 
MIC-90-01267/GAR 104, 379 nt £12/MF E01 
MIC-90-01271/GAR 


NOGAP B.6, vol. 6: Physical data collected in the Beaufort 
Sea, summer, 1987. 
MIC-90-01271/GAR 104,936 PC E17/MF E01 








MIC-90-01330/GAR 104,585 PC E07/MF E01 
MIC-90-01334/GAR 


Research and ee in Manitoba mines, task 2: 
Guee ben een A evaluation with particular reference to an 





orebody: Design guidelines. 

Mic 90-01394/GAR “4 04,586 PC E17/MF E01 
MIC-90-01338/GAR 

cote eae d oil d dati pnepeeton- 

posting the oil with a biomass product: Final report. 

MIC- 1338/GAR 103,917 PC E07/MF E01 
MIC-90-01439/GAR 

Report on the ocean science and technology sector of the 

oceans industry of British Columbia. 

MIC-90-01439/GAR 104,965 PC E07/MF E01 
MIC-90-01447/GAR 


Strategies to improve Northwest Territories business oppor- 
tunities related to mining and exploration. 


MIC-90-01447/GAR 104,587 PC E12/MF E01 
MIC-90-01451/GAR 

Thackeray ae Nature ae eae it plan. 

MIC-90-01451/GAR 04,701 E07/MF E01 
MIC-90-01510/GAR 


Temporary operating instructions for the use of the instru- 

ment sonde-bathometer. 

MIC-90-01510/GAR 104,952 PC E07/MF E01 
MIC-90-01520/GAR 


Tumors in rats caused by the damage resulting from the 
ae of malachite green to an ancestral genera- 


MIC-90-01520/GAR 104,405 PC E07/MF E01 
MIC-90-01595/GAR 
Review of independent t systems in Ontario and 
concerni issues: Final report. 
MIC-90-01595/GA\ 103,354 PC E12/MF E01 
MIC-90-01601/GAR 
Evaluation of refractory gold processing options for New 
runswick. 
MIC-90-01601/GAR 104,588 PC E17/MF E01 
MIC-90-01603/GAR 
Preliminary identification of grade and recovery relation- 
pag bw the Durham Mine concentrator, Prince William, 
nswick. 
MIC-90-01603/GAR 104,589 PC E07/MF E01 
MIC-90-01616/GAR 


Global optimization routing model and applications in tele- 
MIC-90-01616/GAR 103,355 PC E07/MF E01 
MIC-90-01621/GAR 


Gypsum, anhydrite potential, Meadows Road area, Cape 
Breton Coun 





MIC-90-01621/GAR 104,590 PC E07/MF E01 
MIC-90-01654/GAR 

Science Council of Canada: —_ report 1988-8: 

MIC-90-01654/GAR 102,256 PC EO7/MF E01 
MIC-90-01662/GAR 

Sounee Institute of the Northwest Territories: Annual report 

1988-89. 

MIC-90-01662/GAR 105,412 PC E07/MF E01 
MIC-90-01703/GAR 

Importance of wildlife to Canadians in 1987: Highlights of a 

national survey. 

MIC-90-01703/GAR 104,702 PC E07/MF E01 
MIC-90-01704/GAR 


Status and distribution of the loggerhead shrike in Western 
Canada. 


MIC-90-01704/GAR 104,703 PC E07/MF E01 

MIC-90-01705/GAR 
Preliminary results of the lesser snow comet pro- 
and 


= on the Alasken National Wildlife Area, 1 
7. 
MIC_30-01705/GAR 104,704 PC E07/MF E01 








MIC-90-01301/GAR 

Manitoba. Dept. of Highways and Transportation: 1988 traf- 

fic map statistics. 

MIC-90-01301/GAR 105,411 PC E07/MF E01 
MIC-90-01314/GAR 

Research and development in the mineral sector: Final 

MIC 90-01314/GAR 104,580 MF E01 
MIC-90-01318/GAR 

Suteee Crown Pillar Evaluation for be ye ‘ees Abandoned 

Mines: Proc of the i 

MIC-90-01318/GAR 104, re CEL £17/MF E01 

MIC-90-01319/GAR 


Evaluation of polymers and filtration performance of Brazil- 
ian bleaching clay. 


MIC-90-01319/GAR 103,183 PC E07/MF E01 
MIC-90-01322/GAR 

Coal preparation issues. 

MIC-90-01322/GAR 103,672 PC E07/MF E01 
MIC-90-01324/GAR 





Development of impactor size selective dust plers at 
the Elliot Lake Laboratory. 

MIC-90-01324/GAR 104,582 PC E07/MF E01 
MIC-90-01325/GAR 

Peak and residuai strength envelopes established by con- 


fined shear test method. 
MIC-90-01325/GAR 104,583 PC E12/MF E01 
MIC-90-01328/GAR 


Narrow vein blasthole stoping: Current drilling and blasting 


technology. 

MIC-90-01328/GAR 104,584 PC E07/MF E01 
MIC-90-01330/GAR 

Contribution of science in the mining proc- 


and technology 
essing and utilization zation of minerals in assuring an adequate 
resource base for Canada. 


MIC-90-01721/GAR 

Anti y flotation in an SK15 skim air coarse flotation ma- 

chine. 

MIC-90-01721/GAR 104,591 PC E17/MF E01 
MIC-90-01722/GAR 

Report from the Task Group on Minerals & Materials Tech- 

MIC-80-01722/GAR 104,592 PC E07/MF E01 
MIC-90-01724/GAR 

Forest land habitat management in New Brunswick: 

Progress report. 

MIC-90-01724/GAR 104,462 PC E07/MF E01 
MIC-90-01737/GAR 





Design of an automatic p re) ing/ tracking 
system for airports: Final report. 


MIC-90-01737/GAR 105,700 PC E12/MF E01 
MIC-90-01742/GAR 

pe ag a ca with various methods of de-icing and anti- 

mic 90-01742/GAR 104,940 PC E12/MF E01 
MIC-90-01748/GAR 

Effect of parallel midbody on the resistance of ships in level 

ice. 

MIC-90-01748/GAR 104,941 PC E17/MF E01 
MIC-90-01749/GAR 





Develop of a for predicting propelier-ice 
interaction forces. 


MIC-90-02218/GAR 
MIC-90-01749/GAR 104,942 PC E17/MF E01 
MIC-90-01750/GAR 
poe se testing of a segmented model of an ice- 
breaker to evaluate ice resistance 
MIC-90-01750/GAR 104,943 PC E12/MF E01 
MIC-90-01755/GAR 
Measurement of ice forces on small vessels. Revised edi- 
tion. 
MIC-90-01755/GAR 104,944 PC E17/MF E01 
MIC-90-01759/GAR 
and mineral evaluation of Kokanee Glacier 
Park, southeastern British Columbia (82F/11, 14). 
MiC-90-61 759/GAR 104,593 PC E07/MF E01 
MIC-90-01760/GAR 


Stratigraphy of the Elk Formation in the Fernie Basin, 





MIC-90-01760/GAR 104,594 PC E07/MF E01 
MIC-90-01771/GAR 

Labour market study of the British Columbia aerospace in- 

dustry: Final r 

MIC-90-01771/GAR 103,139 PC E17/MF E01 
MIC-90-01807/GAR 

Coal in Canada. 

MIC-90-01807/GAR 103,673 PC E07/MF E01 
MIC-90-01811/GAR 

E Brokerage Di ion Project: Final evalua- 

tion report. 

MIC-90-01811/GAR 105,789 PC E12/MF E01 
MIC-90-01859/GAR 

Inorganic chemicals: Prospects for Ontario’s industrial min- 

MIC-90-01859/GAR 104,595 PC E07/MF E01 
MIC-90-01874/GAR 


Laboratory methods for testing peat: Ontario Peatland In- 
MIC-90-01874/GAR 104,705 PC E07/MF E01 


MIC-90-01953/GAR 
Council's comments on a discussion paper on beverage 
container legislation for New Brunswick. 
MIC-90-01953/GAR 103,918 PC E07/MF E01 
MIC-90-01958/GAR 
Tonalite-hosted Au-quartz vein/shear zone mineralization in 
MIC-90-01958/GAR 104,596 PC E07/MF E01 
MIC-90-01959/GAR 
Report on the assessment of the geology and 


preliminary 
mineral potential of the early proterozoic Hurwitz group, 


District of Keewatin. 
MIC-90-01959/GAR 104,597 PC E07/MF E01 
MIC-90-01960/GAR 


ek teaien lor the formation gold bear- 


ing quartz breccias at Gordon Lake, N.W.T.: = file 
MIC-90-01960/GAR 104,598 PC E07/MF E01 
MIC-90-01962/GAR 


Evaluation of the a 10 in the Northwest 

Territories: tite studies in Alymer Lake area, 

N.W.T.: End-of-the- 1988-89. 

MIC-90-01962/GAI 104,599 PC E07/MF E01 
MIC-90-01969/GAR 

Gold occurrence in radioactive ones Se bet at Sandy- 


beach Lake, Nueltin Lake area, — 

MIC-90-01969/GAR 104,600 oC PC E07 /MF E01 
MIC-90-02004/GAR 

Geology of gold poocgec in the North Caribou Lake 

Greenstone Beit, District of Kenora, Northwestern Ontario. 

MIC-90-02004/GAR 104,601 PC E12/MF E01 
MIC-90-02022/GAR 

Ice-based ic sea-ice and met ical data 

obtained over the N.E. Shelf, 1 . 

MIC-90-02022/GAR 104,500 PC E12/MF E01 
MIC-90-02028/GAR 

Northern Affairs Program (Canada). Yukon Region. Explora- 

- K and Geological Services Division: Yukon exploration, 

1 4 

MIC-90-02028/GAR 104,602 PC E17/MF E01 
MIC-90-02031/GAR 

Index to mining assessment — Yukon 

MIC-90-02031/GAR 104,603 PCE! £19/MF E01 
MIC-90-02040/GAR 

Exploration preview, 1988 

MIC-90-02040/GAR 104,604 PC E07/MF E01 
MIC-90-02045/GAR 

Nova Scotia Resources Limited: Annual report 1989. 

MIC-90-02045/GAR 104,605 PC E07/MF E01 
MIC-90-02160/GAR 


Se eee 
ies on the Grand Banks of Newfoundland, 1985. 
MIC-90-02160/GAR 104,954 PC E19/MF E01 





o ccnremenina 
k's natural 150 years of steward- 
pera 104,706 PC E17/MF E01 

MIC-90-02218/GAR 


Systematic study of recent bison, with particular consider- 
ation of the Wood Bison. 


January 15,1991 OR-43 








NTIS ORDER/REPORT NUMBER INDEX 


MIC-90-02218/GAR 
MIC-90-02250/GAR 


British Columbia mineral statistics: Annual summary tables: 
Historical mineral production to 1987. 


104,707 PC E07/MF E01 


MIC-90-02250/GAR 104,606 PC E07/MF E01 
MIC-90-02252/GAR 

Mines and mineral activities, 1988. 

MIC-90-02252/GAR 104,607 PC E07/MF E01 
MIC-90-02254/GAR 

Traffic accident statistics, 1988. 

MIC-90-02254/GAR 105,790 PC E17/MF E01 
MIC-90-02257/GAR 

Canadian Petroleum Industry: 1989 monitoring report: First 

six months. 

MIC-90-02257/GAR 103,674 PC E12/MF E01 
MIC-90-02266/GAR 


New ‘oe Dept. of Transportation: Annual report 
1988-8 


Mic-90-02266/GAR 105,791 PC E12/MF E01 
MIC-90-02349/GAR 

Mineral deposits and occurrences in the File Lake area, 

NTS 63K/16. 

MIC-90-02349/GAR 104,608 PC E17/MF E01 
MIC-90-02354/GAR 

Mineral deposits and occurrences in the Manigotagan Lake 

area, NTS 52L/13. 

MIC-90-02354/GAR 104,609 PC E12/MF E01 
po any cg 

a ineral Seen and occurrences in the Lynn Lake area, 

MIC-90-02360/GAR 104,610 PC E12/MF E01 
MIC-90-02363/GAR 


Sustainable development land and water strategy: A sum- 


mary of public input: What you told us. 
MIC-90-02363/GAR 105,404 PC E07/MF E01 
MIC-90-02368/GAR 


Toward a common future: A report on sustainable develop- 
ment and its a for Canada. 
MIC-90-02368/GAR 103,974 PC E07/MF E01 
MIC-90-02373/GAR 
Reevaluation of the status of Peary caribou and muskox 
tions within the Bathurst Island complex, Northwest 


erritories, July 1988. 
MIC-90-02373/GAR 104,708 PC E12/MF E01 
MIC-90-02388/GAR 


Nene | oe survey in Canada 1966-83: Analysis of trends 

Mic DO-0sseeGAR 104,709 PC E07/MF E01 
MIC-90-02390/GAR 

peangeg wg between aquatic birds and wetland character- 





in the Aspen Parkland, central British Columbia. 
MIC-90-02390/GAR 104,710 PC E07/MF E01 
MIC-90-02397/GAR 


R of activities, 1988: Part B. 

MIC-90-02397/GAR 
MIC-90-02429/GAR 

Baeete 96 Se Sat. nnd epcond mest 


104,611 PC E12/MF E01 


s of public interest 


aye the Canadian Environmental Advisory Council. 
1C-90-02429/GAR 103,975 PC EY E12/MF E01 
MIC-90-02430/GAR 

Directory of wildlife and habitat specialists. 

MIC-90-02430/GAR 104,711 PC E12/MF E01 
MIC-90-02432/GAR 

Ecotoxicity: + and opportunities. 

MIC-90-02432/GAR 103.864 PC E07/MF E01 
MIC-90-02435/GAR 

Assessment of client services and data publication 

MIC-90-02435/GAR 105,785 PC E07/MF E01 
MIC-90-02437/GAR 


Development of the Canadian Environmental Protection 


Act: Response to public input. 
MIC-90-02437/GAR 103,976 PC E07/MF E01 


MIC-90-02482/GAR 
Draft acid oes Boy ates af technical guide, vol. 1: British Co- 


lumbia Acid Mine Drainage Task Force report. 

MIC-90-02482/GAR 104,612 PC E17/MF E01 
MIC-90-02498/GAR 

Canada. Technology Development and Technical Services 

Branch: Horizons, 1987-89. 

MIC-90-02498/GAR 105,405 PC E07/MF E01 
MIC-90-02506/GAR 

Economic aspects of gold exploration: How much is too 

much. 

MIC-90-02506/GAR 104,613 MF E01 
MIC-90-02516/GAR 


— waste in Quebec: Issues and ~ Crean Infor- 
and consultation document: Sum 


MIC_00.02516/GAR 105,786 E07/MF E01 
MIC-90-02536/GAR 

Determination of combustion residues. 

MIC-90-02536/GAR 103,675 PC E07/MF E01 
MIC-90-02537/GAR 


gh = llltnzuiaasiesisiaas casita 


MiG. 00-00507 GAR 104,614 PC E07/MF E01 
MIC-90-02539/GAR 





Cc study for ion of grinding energy cost for 
granulated copper slag: Final report. 


OR-44 VOL. 91, No. 2 


MIC-90-02539/GAR 
MIC-90-02540/GAR 
Study of the treatment of acidic seepages employing a 
combination of wetland ecology and microbiology. 
MIC-90-02540/GAR 104,616 PC E07/MF E01 


MIC-90-02541/GAR 
Loss of uranium bioadsorptive capacity on recycle: Final 
report. 
MIC-90-02541/GAR 104,617 PC E07/MF E01 
MIC-90-02542/GAR 
Preparation of a manual of methods used in revegetation of 


104,615 PC E07/MF E01 


reactive sulphide tailings basins: poy: 

MIC-90-02842/GAR ” 04618 PC E17/MF E01 
MIC-90-02543/GAR 

Design manual for surface mine haulroads. 

MIC-90-02543/GAR 104,619 PC E17/MF E01 
MIC-90-02547/GAR 


see cer support to the development of Gulf's coal 


neficiat ree Final report. 
MIC. 90-008447 GAR 104,620 PC E12/MF E01 
MIC-90-02548/GAR 
Continuous anal of gases, dust and flame during and 
after blasting in Canadian sulphide ore deposits: Research 


MIC-90-02548/GAR 104,621 PC E17/MF E01 
MIC-90-02549/GAR 

Circulating fluidized bed combustion of Western Canadian 

fuels. 

MIC-90-02549/GAR 103,676 PC E17/MF E01 
MIC-90-02550/GAR 

Pit ee aaeene in the Prolog computer langua: 

MIC-90-02550/GAR 5 103, 677 “PC E07/MF E01 

MIC-90-02552/GAR 


Radium-226 in snowshoe hares near uranium mine tailings. 
MIC-90-02552/GAR 04,622 PC E07/MF E01 
MIC-90-02554/GAR 
yaa and engineering classification of Nepean sand- 
stone. 


MIC-90-02554/GAR 104,486 PC E17/MF E01 
MIC-90-02557/GAR 


ISO/TC 69: Canadian delegation report on ISO/TC 69/SC 
6, WG 1 and WG 4 meetings held in Berlin, Germany, 


1989-11-13/17. 
MIC-90-02557/GAR 104,623 PC E07/MF E01 
MIC-90-02559/GAR 
Mineral characteristics that affect metal recoveries from the 
Cu, Zn, Pb, and Ag ores from Manitoba, part lil: A mineral- 
on evaluation of the behaviour of metallic minerals in 


the HBMS concentrator circuit. 
MIC-90-02559/GAR 104,624 PC E12/MF E01 


MIC-90-02562/GAR 
Stability and support in deep mines: Final r: 
MIC-90-02562/GAR 104,625 E07/MF E01 
MIC-90-02566/GAR 


~ in a a ae ty Hilden occurrences. 





90-02566/G, 04,626 PC E07/MF E01 
=a. 
biotechnology for environmental protect 

Mi BO 02823 GAR 105,406 PC £07/MF E01 
MIC-90-02659/GAR 

Processing of selected New ick gold 

MIC-90-02659/GAR 104,627 PC E07/MF E01 
MIC-90-02661/GAR 

Pilot plan investigation of pyrite recovery. 

MIC-90-02661/ 1/GAR 104,628 PC E17/MF E01 
MIC-90-02706/GAR 

pee near nes group analysis of solid aromatic mul- 

ponent mixtures 

MiC-$0.02706/GAR 103,678 PC E07/MF E01 
MIC-90-02707/GAR 

Chemistry of petroleum and coal. 

MIC-90-02707/GAR 103,679 PC E07/MF E01 
MIC-90-02710/GAR 

NMR spectroscopic group analysis, using bituminous coals 

as example. 

MIC-90-02710/GAR 103,167 PC E07/MF E01 
MIC-90-02768/GAR 

Queen’s University —— Ont.). Centre for Resource 

Studies: Annual report 1988-89. 

MIC-90-02768/GAR 104,629 MF E01 
MIC-90-02783/GAR 

= report, bay wt Mineral exploration and development 

Mic:90-02783/GAR : 104,630 PC E07/MF E01 
MIC-90-02784/GAR 

Mid-year mining statistics, 1989. 

MIC-00-02784 GAR 104,631 PC E07/MF E01 

MIC-90-02819/GAR 


pr of Canadian provincial and federal science and 
lechnology a councils. 
MIC-30. 068 19/GA 102,257 PC E12/MF E01 


MIC-90-02880/GAR 
Review of the international literature on mine spoil subsid- 
ence. 
MIC-90-02880/GAR 104,632 PC E07/MF E01 
MIC-90-02885/GAR 


name | analysis of the factors influencing groundwater 
flow and mass transport in a system disturbed by strip 
mining. 





MIC-90-02885/GAR 104,633 PC E12/MF E01 
MIC-90-02920/GAR 

Canada-Manitoba Mineral Development Ag it: Annual 

report 1988-89. 

MIC-90-02920/GAR 104,634 PC E07/MF E01 
MIC-90-02945/GAR 

Canada. oa. Mines and Resources Canada: Annual 

report 1987-88. 

MIC-90-02945/GAR 104,635 PC E12/MF E01 
MIC-90-02951/GAR 

cone 4 5 ws Research and Development: 

Annual report 198 
MIC- S00S551/GAR 104,966 PC E12/MF E01 


MIC-90-02952/GAR 
Canada. Atomic Energy Control Board: Annual report 1988- 
9 


MIC-90-02952/GAR 104,868 PC E07/MF E01 
MIC-90-02955/GAR 
Manitoba. Health Services Commission: Capital program, 
1989-90. 


MIC-90-02955/GAR 105,407 PC E07/MF E01 
MIC-90-02971/GAR 


Examination of the potential impacts of competition in long- 
distance service on rural and urban subscribers. 
MIC-90.02971/GAR 103,356 PC E07/MF E01 





phn rap 
Eco tric models of accident ——, 
MiC-90-0% 90-03003/GAR 15, 745 PC E07/MF E01 
MIC-90-03062/GAR 
Future directi Itural di on crown 
land in British Columbles A ail discussion Paper. 
MIC-90-03062/GAR 12,530 PC E07/MF E01 
MITSG-90-3 


Citizen's Guide to Sources for Marine and a Informa- 
tion in Massachusetts, 1990 (Fifth Revised 
PB91-112920/GAR 104,722 be  ATO/MF A10 


MITSG-90-13 
i on geo gaat at MIT: A Directory of Research 
1 


Projects, -1 
PB91- 111849/GAR 104,970 PC AOS/MF A05 
MITT-66 


Modellierung und Messung hat 
von Pflanzenbestaenden ‘Podeling a and Measurement of 








Tree Canopy Refl 

N90-27162/8/GAR 102,535 PC A06/MF A01 
MITT-67 

Airborne Mi us of Rad from Broken Cloud 

Fields. 

N90-27211/3/GAR 102,885 PC A06/MF A01 
MITT-69 


Stichprobenanalysen des Tagesgai der Planetaren 
Strahlungsbilanz (Measurement of Diurnal Variation in the 


Earth Radiation Budget) 
N90-27212/1/GAR 102,867 PC A06/MF A01 
MLM-3635 


Additions and revisions to the algorithms and Fortran pro- 
grams to calculate quantum collision integrals for realistic 


intermolecular potentials. 

DE90014885/GAR 105,237 PC AOS/MF A01 
MLM-3640 

Techno! Update-90. 

DE90016662/GAR 104,781 PC A03/MF A01 
MLM-3645(OP) 

Finite difference modeling of laser diode ignited compo- 

nents. 

DE90015652/GAR 104,972 PC A03/MF A01 
MLM-3647(OP) 

Analysis of pyrotechnic devices by laser-illuminated high 

speed raphy. 

DE900157417/GAR 104,987 PC A02/MF A01 
MLM-3650(0P) 

Effective low-profile thermite torch. 

DE90015746/GAR 104,974 PC A03/MF A01 
MLM-3652(OP) 

Development and application of LEESA. 

DE90015742/GAR 104,973 PC A03/MF A01 
MMS/TR-135 

North Slope Subsistence Study, Barrow 1988: Social and 

Economic Studies. 

PB91-105429/GAR 104,717 PC A10/MF A10 
MMS-88-0042 

Workshop Proceedings: Fisheries Ocea aphy - A Com- 

prehensive Formulation of Technical Objectives. for Off- 

shore Application in the Arctic. Held in Anchorage, "Niaske, 

on April 5-6, 1988. , 

PB91-105478/GAR 102,540 PC A07/MF A07 
MMS-90/0046 

Response of Brant and Other Geese to Aircraft Disturb- 

ances at Izembek Lagoon. \ 

PB91-105502/GAR 104,719 PC A10/MF A10 
MMS-90-0051 


Dino unah Roh. 





Distribution, Endangered 
Whales in the Alaskan Chukchi and png Beaufort Sea, 


1989. 
PB91-105494/GAR 104,718 PC A11/MF A11 
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NTIS ORDER/REPORT NUMBER INDEX 


MP-88-279 


Rotational and Transiational Effects in Collisions of Elec- 


tronically Excited Diatomic H 
N90-26093/6/GAR 103,189 PC A03/MF A01 


MPI-PAE/EXP.EL.-227 
Heavy quark charge asymmetries below the Z (0) reso- 


nance. 

TIB/B90-82032/GAR 105,399 PC E07 
MPI-PAE/EXP.EL.-228 

Prospects of Csi(Tl)-photodiode detectors for low level 

TIB/B90-82034/GAR 105,401 PC E07 
MPI-PAE/EXP.EL.-230 

Reinvestigation of compositeness limits from e (+ ) e (-) 

annihilation. 

TIB/B90-82033/GAR 105,400 PC E07 
MPIS-3/ 1990 


Stosswellenentstehung bei Transsonischer Wirbel-Profil- 
Wechselwirkung (Formation of Shock Waves in a Transonic 
Vortex-Profile Interaction). 





N90-28010/8/GAR 102,343 PC A04/MF A01 
MPIS-5/1990 
pene yy Size Distribution D ined from Mi d Scat- 
ight 
N90-27497/8/GAR 102,909 PC A04/MF A01 


MRS-11-VOL.4-BK.7 
Integral ee Retrievable Storage (MRS) Facility con- 


ene in report. Volume 4, Book 7, Calculations. 
ee /GAR 104,805 PC A17 


oe via Disassembly: A Case in Machine Perceptual 
t 





N90-26497/9/GAR 104,035 PC A03/MF A01 

MS-CIS-89-51 
ping with Mech | Intelligence. 

N90-26498/7/GAR 104,082 PC AOS/MF A01 
MS-CIS-89-65 

Active Perception and Exploratory Robotics. 

N90-25501/9/GAR 104,072 PC A03/MF A01 
MSHD-RD-90-67-12 

P ized A It Emulsio 

PB91-108571/GAR 103,253 PC A03/MF A03 


MTI-90TR45 
Assessment and Economic Analysis of the Mod Ill Stirli 
Engine Driven Chiller System. Final Report October 198: 
July 1990. 
PB91-109025/GAR 103,319 PC A0S/MF AOS 
N90-25076/2/GAR 


Cax Success S' = 
N90-25076/2/GA 104,03. 
(Order as N90-25075/4/GAR, PC A15/MF ‘no2) 
N90-25077/0/GAR 
oe Laser-Pumped Solid-State Lasers: A Breakthrough in 
Modern Laser Technology. 
N90-25077/0/GAR 105, 
(Order as N90-25075/4/GAR, PC A15/MF soa) 
N90-25078/8/GAR 
Development and —— - an Optimization Procedure 
for Space and Aircraft Struct 
N90-25078/8/GAR 105,4: 
(Order as N90-25075/4/GAR, PC A15/MF 02) 
N90-25079/6/GAR 
——— + of the Finite Element Method with 
NO-25079/0/GAR 
(Order as N90-25075/4/GAR, PC Asim; 02) 
N90-25080/4/GAR 


Gradientenmikrofon zur Messung der  Vektoriellen 
poem (Gradient Microphone for Measurement of 





Vectorial Sound Velocity). 
NoO- 25080/4/GAR 105, 
(Order as N90-25075/4/GAR, PC A15/MF 02) 
NESSES T/S/GAR 
d Methods for the Micrc hining of Sensors. 
NoO-25001 /2/GAR 104,0. 
(Order as N90-25075/4/GAR, PC A15/MF ‘no2) 
N90-25082/0/GAR 


Characterization of the Creep Compliances J22 and J66 of 
i ites with PEEK and Epoxy Matrices 
— the Nonlinear Viscoelastic Response of the Neat 


Resin: 
N90-25082/0/GAR 104, 1. 
(Order as N90-25075/4/GAR, PC A15/MF ‘aay 
N90-25083/8/GAR 
MARS, an Al-Based Mission Activities and Resource 
Scheduler. 


N90-25083/8/GAR 
(Order as N90-25075/4/GAR, PC Ats/Me 02) 
N90-25084/6/GAR 
Kurzzeit-Kraftmesssystem (SFS) fuer Stosswellenkanaele 
Less Than 10 Ms) (Short Time-Dynamometer System for 
Wave Channels). 
N90-25084/6/GAR 102,518 
(Order as N90-25075/4/GAR, PC A15/MF A02) 
N90-25085/3/GAR 


Development of an Optimized Compact Test ee 
N90-25085/3/GAR 03,488 


(Order as N90-25075/4/GAR, PC A15/MF A02) 
N90-25086/1/GAR 
NSFLEX: An Implicit Relaxation Method for the Navier- 
Stokes Equations for a Wide Range of Mach re, 
N90-25086/1/GAR 
(Order as N90-25075/4/GAR, PC ASME ‘M0 
N90-25087/9/GAR 
Solution of ~ A a Control Problem Using the Software 
ronaiene 
N90- 7 /S/GAR 
(Order as N90-25075/4/GAR, PC AIS/ME I 02) 
"Aare 
OS, ot Synthetic Aperture Radar with Rotative An- 
N90-25088/7/ GR 103,480 
(Order as N90-25075/4/GAR, PC A15/MF A02) 
N90-25089/5/GAR 
Simulation von Transportflugzeugen (Simulation of Trans- 
port Aeroplanes). 
N90-25089/5/GAR 105,71 
(Order as N90-25075/4/GAR, PC A15/MF oz) 
N90-25090/3/GAR 
Investigation on Sheet Material of 8090 and 2091 Alumini- 
um-Lithium All 
N90-25090/3/GAR 
(Order as N90-25075/4/GAR, PC AIS/ME aoa) 
N90-25091/1/GAR 
Damage Tolerance Demonstration for A310-300 CFPR 
Components. 
N90-25091/1 /GAR 102,375 
(Order as N90-25075/4/GAR, PC A15/MF A02) 
N90-25092/9/GAR 
Szenario 2000 (Scenario 2000). 
N90-25092/9/GAR 102,376 
(Order as N90-25075/4/GAR, PC A15/MF A02) 
N90-25093/7/GAR 
First Vulcain oo Test Results. 
N90-25093/7/GAR 
(Order as N90-25075/4/GAR, PC AIS/MF A Ao) 


N90-25094/5/GAR 


Overview on the Hermes in-Orbit Control System. 
N90- 25094/5/GAR 105, 
(Order as N90-25075/4/GAR, PC A15/MF 02) 





N90-25095/2/GAR 
PLATO: A Plateform Orbiter Concept. 
NOO-25008/2/ CAR 105,623 
he as N90-25075/4/GAR, PC A15/MF A02) 
N90-25096/0/GAR 
a for High Resolution Space Based SAR/ISAR 
stems. 
NO0-25096/0/GAR 103,48 
(Order as N90-25075/4/GAR, PC A15/MF ‘s02) 
N90-25097/8/GAR 
System zur Drehung von Videobildern in Echtzeit (System 
for Shooting of Video Images in Realtime). 
N90-25097/8/GAR 
(Order as N90-25075/4/GAR, PC Ats/Mes 1.02) 
N90-25098/6/GAR 
Realtime Simulation at Mbb Today and Future Aspects. 
N90-25098/6/GAR 102,5 
(Order as N90-25075/4/GAR, PC A15/MF A02) 
N90-25099/4/GAR 
Hoechstintegration in der Mikroelektronik: Entwicklu 
von Digitalen Asics fuer PARS3-LR (Hi t Integration in 
eo Development of Digital Asics for PARS3- 
ul 
N90-25099/4/GAR 103,52 
(Order as N90-25075/4/GAR, PC A15/MF 02) 
N90-25100/0/GAR 
° lichkeiten der Nd:YAG-Laseranwendung in der Medi- 
in (Possibilities of Nd: YAG Laser Utilization in a. 
N90-25100/0/GAR 
(Order as N90-25075/4/GAR, PC Ats/Me i 1,02) 
N90-25101/8/GAR 
fetes for Low Pressure Plasma Processes, a New 
Approach: The Plasma Box Concept. 
N90-25101/8/GAR 
(Order as N90-25075/4/GAR, PC AIS/ME | 02) 
N90-25102/6/GAR 
Neue Aspekte bei der Di hicht-Herstel Das 
Wafer-Telemetrie Seen (New Approach o “the Thin 
Layer Manufacturing: The Wafer Telemetry ree 
N90-25102/6/' a 


der as N90-25075/4/GAR, PC AIS/ME 502) 





N90-25103/4/GAR 
ee Pruefung von Software Sicherheitskri- 
= Luftfahrtsystemen (Development a Test of Soft- 
‘e by Safety Critical Aircraft Systems). 
N90. 25103/4/GAR 105,70: 
(Order as N90-25075/4/GAR, PC A15/MF saa) 
N90-25104/2/GAR 
Aero-Acoustic Investigations of the Magnetic Train Transra- 
Rig0-25104/2/GAR 105,741 
(Order as N90-25075/4/GAR, PC A15/ ME A02) 
N90-25123/2/GAR 
Replication of NASPAC Dallas/Fort Worth Study. 


N90-25251/1/GAR 

N90-25123/2/GAR 105,703 PC A03/MF A01 
——- 1/GAR 

Elev ab Assembly Producibility Si f 

ROO 81997 1/GAR 1 ed PC A05/MF A01 
N90-25136/4/GAR 

Effect of Aircraft Size on Cabin Floor Dynamic Pulses. 

N90-25136/4/GAR 105,704 PC A04/MF A01 
N90-25150/5/GAR 


Reap Sige Gieateensen ander Reee ae eae 





NQO-25150/5/GAR 105,705 PC A03/MF A01 
N90-25163/8/GAR 

GPHS-RTG Response to Challenger Type Accident. 

N90-25163/8/GAR 105,605 PC A03/MF A01 
N90-25176/0/GAR 

Materials and Processes for Spacecraft: The ESTEC Ap- 

proach. (Revised) 

N90-25176/0/GAR 105,414 


PC A03/MF A01; EPD, ESTEC, Noordwijk, 
Netherlands, HC 20 Dutch guilders 

N90-25209/9/GAR 
pe ne Gentine Effect on the Fatigue Behavior of Alumi- 
N90-25209/9/6 GAR 104,207 PC A03/MF A01 


N90-25210/7/GAR 
Mechanisms for Solid Particle Erosion in Ductile and Brittle 


N90-25210/7/GAR 104,188 PC A06/MF A01 
N90-25214/9/GAR 
eo Materials. Coating, Welding, and Service 
N90-25214/9/GAR 104,225 PC A03/MF A01 
N90-25222/2/GAR 
Flammability of Fire Resistant, Aircraft Hydraulic Fluid. 
N90-25222/2/GAR 104,186 PC A03/MF A01 


N90-25240/4/GAR 
Mi ‘avity and Mammalian Cells. 
N90-25240/4/GAR 
(Order as N90-25239/6/GAR, PC AosiMir i no 
N90-25241/2/GAR 
po apogee Growth Factor (EGF) Induced Signal Transduc- 
in A431 Cells Is Sensitive to Gravity. 
NQ0-28241/2/GAR 105,65: 
(Order as N90-25239/6/GAR, PC A05/MF an 





N90-25242/0/GAR 
Early fh DO p and Possible involvement 
of ome. 
N90-25242/0/GAR 
(Order as N90-25239/6/GAR, PC AOS/MF A on) 
N90-25243/8/GAR 


Microgravity Effects on Insect Development and ~~ 
N90-25243/8/GAR 
(Order as N90-25239/6/GAR, PC AOS/ME A ‘A01) 
N90-25244/6/GAR 
Experimental Control of Axis Polarity in Amphibian Em- 
N90-25244/6/GAR 105,662 
(Order as N90-25239/6/GAR, PC A05/MF A01) 
N90-25245/3/GAR 
ee ae = 
inding et in Space. 
N90-25245/3/GAR 105,663 
(Order as N90-25239/6/GAR, PC A05/MF A01) 
N90-25246/1/GAR 


Role of Gravity in Bird Development. 
N90-25246/1 YAR 


105,664 
(Order as N90-25239/6/GAR, PC A05/MF A01) 


N90-25247/9/GAR 
Effect of Clinostat Rotation on Plant Protoplasts. 
N90-25247/9/GAR 105,665 
(Order as N90-25239/6/GAR, PC A05/MF A01) 
N90-25248/7/GAR 
In-Vitro peor r Study mp bes Metabolism in pee 
Mouse Long Bone 
pression. 
N90-25248/7/GAR 105,666 
(Order as N90-25239/6/GAR, PC A05/MF A01) 


N90-25249/5/GAR 
Automatic Experiment Container 
Eggs in Space: A iaaaPeman Coal 
Hardware. 
N90-25249/5/GAR 
(Order as N90-25239/6/GAR, PC AOS/MF 1 roo 
N90-25250/3/GAR 
Influence of a Sounding Rocket Flight on Sexual Activation 
in Chia Gametes. 
N90-25240/3/GAR 105,668 
(Order as N90-25239/6/GAR, PC A05/MF A01) 
N90-25251/1/GAR 
Simul oh hd of A ibian Eggs in a Gravita- 
Hollow Glass Spheres. 


NBO 25051 ry, R 105,669 
(Order as N90-25239/6/GAR, PC A05/MF A01) 
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N90-25252/9/GAR 
oe Limb Regeneration in Newt During and after 13- 
Nav-252 Spacetight 
(Order as N90-25239/6/GAR, PC A0S/ME Aon) 
N90-25254/5/GAR 
Mechanical Paint Removal Techniques for Aircraft Struc- 








tures. 

N90-25254/5/GAR 102,378 PC A0S/MF A01 
N90-25258/6/GAR 

Characteristics of the laea Correlation Monitor Material for 

Surveillance Programs. 

N90-25258/6/GAR 104,788 PC A04/MF A01 
N90-25261/0/GAR 

Privacy-Enhanced Electronic Mail. (Revised) 

N90-25261/0/GAR 103,357 PC A03/MF A01 
N90-25281/8/GAR 

Activities report of the Hydraulics R h Lab , 

N90-25281/8/GAR 105,012 PC ‘A06/MF A01 
N90-25282/6/GAR 

~ Resistance and Critical Shear Stress in Steep Chan- 

NBO. 25282/6/GAR 105,013 

(Order as N90-25281/8/GAR, PC A06/MF A01) 


N90-25283/4/GAR 
—— — in a Gravel-Bed Flume; for Steady and 
inst 
N90-25283/4/GAR 103,23. 
as N90-25281/8/GAR, PC A06/MF Kon 
N90-25284/2/GAR 
Spatially eee ten te Saes® Gone 
N90-25284/2/GAR 105,0 
(Order as N90-25281/8/GAR, PC A06/MF 01) 


N90-25285/9/GAR 
Grain-Size Distribution and Armoring in Gravel-Bed Rivers: 
A Case S' 
N90-25285/9/GAR 
(Order as N90-25281/8/GAR, PC A0e/MF | ron 
N90-25286/7/GAR 


Modele a Deux Couches pour la Simulation des Ondes In- 

ternes Lineaires et Non-Lineaires dans le Leman (Two 

cae Model for the Simulation of Internal Linear and Non- 
inear Waves +3 Lape Geneva (Switzerland). 


NBO: 25286/7 104, 

(Order as N90-25281/8/GAR, PC A06/MF Son 
N90-25287/5/GAR 

Etude de la Variation Saisonniere des Phenomenes de Me- 

lai dans I'Hypolimnion du Leman (Study of Seasonal 

Variation of Mixing Phenomena in the Hypolimnion of Lake 

Geneva (Switzerland)). 

N90-25287/5/GAR 104,503 
(Order as N90-25281/8/GAR, PC A06/MF A01) 


N90-25288/3/GAR 
Fine-Scale Mixing in ind the S l 
ine of the cm eae Gomme ages 
N90-25288/3/GAR 
(Order as N90-25281/8/GAR, PC A06/MF Son 
N90-25293/3/GAR 
— Study of Counterflow Heat Exchanger Tran- 





NO0-25299/3/GAR 104,102 PC AOS/MF A01 
N90-25297/4/GAR 

Discrete Approach: Percolation Theory. 
N90-25297/4/GAR 


104,50: 
(Order as N90-25296/6/GAR, PC A16/MF ‘so2) 
N90-25298/2/GAR 
Instabilities: Miscible and immiscible Flows. 
N90-25298/2/GAR 104,506 
(Order as N90-25296/6/GAR, PC A16/MF A02) 
procera 
terogeneity Description Using Fractal Concepts. 
NOO- 25299/0/GAR 105,015 
(Order as N90-25296/6/GAR, PC A16/MF A02) 
N90-25300/6/GAR 
Reaction and Transport in Porous Media. 
N90-25300/6/GAR 105,0 
(Order as N90-25296/6/GAR, PC A16/MF 02) 
N90-25301/4/GAR 


Continuum Approach and Contaminant Transport in Ground 
Water Flows. 
N90-25301/4/GAR 
(Order as N90-25296/6/GAR, PC Ate/ME 02) 
N90-25303/0/GAR 
Characterization of Porous Media: Pore Level. 
N90-25303/0/GAR 104,508 
(Order as N90-25302/2/GAR, PC A13/MF A02) 
N90-25304/8/GAR 
Characterization of Porous Media: Field Level. 
N#90-25904/8/GAR 104,509 
(Order as N90-25302/2/GAR, PC A13/MF A02) 
N90-25305/5/GAR 


Characterization of Fluids in Porous Media. 
N90-25305/5/GAR 105,017 
(Order as N90-25302/2/GAR, PC A13/MF A02) 


N90-25306/3/GAR 
Network Modeling of Fluid Flow in Porous Media. 
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N90-25306/3/GAR 105,0 
(Order as N90-25302/2/GAR, PC A13/MF ‘A02) 
N90-25307/1/GAR 


Flow of Non Newtonian Fluids in Porous Media. 
N90-25307/ om 
( 


104,636 
der as N90-25302/2/GAR, PC A13/MF A02) 


N90-25308/9/GAR 
me in 2-D Porous Media: Experiments, Network Sim- 
ulators and Statistical Models. 
N90-25308/9/GAR 105,0 
(Order as N90-25302/2/GAR, PC A13/MF 02) 
N90-25309/7/GAR 
Particle Tracking Methods and Fractal Statistics in Ground- 
water —., 
N90-25309/7/GAR 104,5 
as N90-25302/2/GAR, PC A13/MF ‘s02) 
N90-25310/5/GAR 


Thermohydraulics of a Heat Dissipating Debris Bed. 
N90-25310/5/GAR 105,020 
(Order as N90-25302/2/GAR, PC A13/MF A02) 


N90-25311/3/GAR 
Viscous Fi in Porous Media: A Discussion of the 
Small L Scale Cut-off. 

N90-25311/3/GAR 
(Order as N90-25302/2/GAR, PC A13/ Me saz) 
N90-25322/0/GAR 


Comparison Sa of Droplet Sizing Instruments Used in 





Icing Resear 
N9O25922/0/GAR 104,010 PC A07/MF A01 
N90-25326/1/GAR 
Ubbelohde Viscometer with Improved Dilution 
Characteristics. 
N90-25326/1/GAR 103,229 PC A03/MF A01 
N90-25329/5/GAR 
Calibration | byes for ok Bes Sensors Used in Fire 
di ire Tests. 
NSO-25928/5/0AR 103,260 PC A03/MF A01 
N90-25348/5/GAR 
Simulation Code for Turbocompound Diesel PE 
N90-25348/5/GAR 103,285 PC A07/MF A01 
N90-25357/6/GAR 
Eddy Current ee the Nuclear Power Plants. 
N90-25357/6/GAR 104,018 PC A0S/MF A01 
ee 
Welds with Eddy Current. 
N 35988/4/0AR 104,050 PC A03/MF A01 
N90-25373/3/GAR 
High-Temperature Creep under a Nonuniform Temperature 
Distribution. 
N90-25373/3/GAR 105,215 PC A03/MF A01 
N90-25376/6/GAR 
Esa Fracture Control Requirements. 
N90-25376/6/GAR 105,671 PC A03/MF A01 
N90-25398/0/GAR 
Remote ing and the Earth’s Environment. 
N90-25398/0/GAR 104,724 
PC A08/MF A01; also available from EPB, ESTEC, 
Noordwijk, Netherlands, 40 Dutch guilders 
N90-25399/8/GAR 
—- Sensing for Better Understanding of the System 
N90-25399/8/GAR 104, 7: 
(Order as N90-25398/0/GAR, PC A08/MF Non 


N90-25400/4/GAR 
CNES Space immes Related to Climate. 
N90-25400/4/GA 102, 

(Order as N90-25398/0/GAR, PC A08/MF On 

N90-25401/2/GAR 
Cloud Analysis with Satellite Data. (Abstract Only) 
N90-25401/2/GAR 

(Order as N90-25398/0/GAR, PC A08/MF A01) 
pp rerroasong 
Goat Dpneicn and Cloud Microphysics by Radar Meas- 
N90.25402/0/GAR 102,92 
(Order as N90-25398/0/GAR, PC A08/MF 401) 

N90-25403/8/GAR 

Earth Radiation Budget and Climate. 
N90-25403/8/GAR 102,92. 
(Order as N90-25398/0/GAR, PC A08/MF Ot) 
N90-25404/6/GAR 
Earth Radiation Budget Measurements from Space. 
N90-25404/6/GAR 


102,923 
(Order as N90-25398/0/GAR, PC A08/MF A01) 


N90-25405/3/GAR 


Airh 


NOD eSt0S/S/GAR 
(Order as N90-25398/0/GAR, PC A0e/ME AO1) 


N90-25406/1/GAR 
Ocean Colour: Methods, Technologies, Applications. 
N90-25406/1/GAR 








, 955 
(Order as N90-25398/0/GAR, PC A08/MF A01) 


N90-25407/9/GAR 


Snow and Land Ice in the Climate System: Research Prob- 
lems and Possibilities of Remote Sensing. 


N90-25407/9/GAR 104,7 
(Order as N90-25398/0/GAR, PC A08/MF Ao’) 
N90-25408/7/GAR 
+ meh Cover ing and Snowmelt Runofi Simulations on 


‘ocomputer 
NOO: 25408/7/GAR 04,739 
(Order as N90-25398/0/GAR, PC aos /ME A01) 
N90-25409/5/GAR 
Inventory and M 
Remote Sensi 
N90-25409/5/GAR 104,41 
(Order as N90-25398/0/GAR, PC A08/MF SOD 
N90-25410/3/GAR 
ae a Spaceborne SAR Products for Geological Appii- 
NO. 25410/3/GAR 104,4 
(Order as N90-25398/0/GAR, PC A08/MF Aon) 
N90-25411/1/GAR 
Global Changes in Tropospheric Chemistry. 
N90-25411/1/GAR 102.8 
(Order as N90-25398/0/GAR, PC A08/MF Ao’) 
N90-25412/9/GAR 
Solid Earth, Gravi 
N90-25412/9/GA 104,48: 
(Order as N90-25398/0/GAR, PC A08/MF hon) 


N90-25413/7/GAR 





ing of E ded Forest Lands by 


Field and Environment. 





Operational Satellite Envirc | Mi ig for Food Se- 

curity by FAO: The Artemis System. 

N90-25413/7/GAR 102,534 
(Order as N90-25398/0/GAR, PC A08/MF ‘A01) 


N90-25414/5/GAR 
Vegetation Stress Monitoring by Fluorescence. 
N90-25414/5/GAR 
(Order as N90-25398/0/GAR, PC Aos/MF r Aon) 
N90-25415/2/GAR 
Land Application of Imaging Spectrometry. 
N90-25415/2/GAR 104,727 
(Order as N90-25398/0/GAR, PC A08/MF A01) 
N90-25416/0/GAR 
Future ae of Remote Sensing Systems: Data 
N90-25416/0/GAR 
(Order as N90-25398/0/GAR, PC Aoe/Mi i Non 
N90-25447/5/GAR 


Research Programs: Meteorological Prediction. Oceanic 
Processes. —— ond Global Change Monitoring. Satellite 








N90- 25447/5/GAR 102,881 PC A07/MF A01 
N90-25501/9/GAR 

Active Perception and Exploratory Robotics. 

N90-25501/9/GAR 104,072 PC A03/MF A01 
N90-25504/3/GAR 

Artificial Intelligence within AFSC. 


N90-25504/3/GAR 103,462 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25505/0/GAR 
Mobile Transporter Path Planning. 


N90-25505/0/GAR 105,4 
as N90-25503/5/GAR, PC A99/MF hon 
N90-25506/8/GAR 
Soar 89: Space Station. Space Suit Test Program. 
N90-25506/8/GAR 1 
(Order as N90-25503/5/GAR, PC A99/MF ‘n04) 
N90-25507/6/GAR 
Spacecraft Contamination Programs within the Air Force 
Systems Command Laboratories. 
N00-25507/6/GAR 105,49 
(Order as N90-25503/5/GAR, PC A99/MF 0m) 
N90-25508/4/GAR 
Contamination of Spacecraft by Recontact of Dumped Liq- 
uids. 
N90-25508/4/GAR 105,498 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25509/2/GAR 


a in the Space Station Module Power Manage- 
ind Distribution Breadboard. 
N9O- 135509/2/GAR 105,4: 
(Order as N90-25503/5/GAR, PC A99/MF 04) 


N90-25510/0/GAR 





NASA Syst Aut Project: Ad- 
vanced Automation cee Rt of — Station Free- 
dom Thermal Control System. 
N90-25510/0/GAR 
(Order as N90-25503/5/GAR, PC ASO/ME *08) 
N90-25511/8/GAR 
StarPlan: A Model-Based Diagnostic System for Spacecraft. 
N90-2551 1/8/GAR 105,501 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
par ec a 
Smart Built 
N90-25612/6/GAR 
(Order as N90-25503/5/GAR, PC A9o/ME oKoe) 
N90-25513/4/GAR 


Solar Array Automation Limitations. 


N90-25513/4/GAR 105,502 
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(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25514/2/GAR 


Sdio Robotics in Applications. 
N90-25514/2/GA 105,672 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25515/9/GAR 
CREW CHIEF: A —- —— Simulation of an Air- 
craft Maintenance Ti 
NOO-2SS1S/9/GAR 


102,3; 
(Order as N90-25503/5/GAR, PC A99/MF hoa) 
N90-25516/7/GAR 


Messing Si 
N90-25516/7/ 
A nal 
N90-25517/5/GAR 
eT NS EE ED 


N90-25517/5/GAR 105,503 
(Order as N90-25503/5/GAR, PC A99/MF A04) 


__ for Crew Chief. 
N90-25503/5/GAR, PC A99/ Med ‘Aoa) 


N90-25518/3/GAR 
Quantitative Assessment of Human Motion Using Video 

Motion Analysis. 
N90-25518/3/GAR 05,416 
(Order as N90-25503/5/GAR, PC ASO/Me ‘A04) 

N90-25519/1/GAR 
Gaseous Optical Contamination of the Spacecraft Environ- 


ment: A Review. 
N90-2551 9/1/GAR 105,6. 
(Order as N90-25503/5/GAR, PC A99/MF 0a) 


N90-25520/9/GAR 
Spacecraft External Molecular Contamination Analysis. 
N90-25520/9/GAR 105,504 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25521/7/GAR 
ee sae — Fault Diagnostic lem for 
Space Station Freedom Electrical Power Sune tomes. 
NBO 25821/7/GAR , 505 
(Order as N90-25503/5/GAR, PC A99/MF ‘A04) 
N90-25522/5/GAR 
oon System to Advise Astronauts During Experiments: 
Protocol Module. 
Noo 25000/5/GAR 105,6. 
(Order as N90-25503/5/GAR, PC A99/MF oy 
N90-25523/3/GAR 


Environmental Control and Life Support System Advanced 


Automation -Yimee 1: Application nv 
N90-25523/3/' 
( a N90-25503/5/GAR, PC ASO/ME A ron 
N90-25524/1/GAR 


pny + oo ules aamaaaae rE Proce- 
N90-25524/ 1/GAR 105,507 
( as N90-25503/5/GAR, PC A99/MF A04) 
N90-25525/8/GAR 
Knowledge Representation to Support Reasoning Based on 
N90-25525/8/GAR 
(Order as N90-25503/5/GAR, PC ASO/ME A Koa) 
N90-25526/6/GAR 
Telepresence for Space: The State of the Concept. 
N90-25526/6/GAR 103,1 
(Order as N90-25503/5/GAR, PC A99/MF ‘s0a) 
N90-25527/4/GAR 
— and Space Station Freedom Workstation Op- 
N90.25527/4/GAR 
(Order as N90-25503/5/GAR, PC ASo/Me i ion) 
N90-25528/2/GAR 


Human Factors of Workstation Telepresence. 
N90-25528/2/GAR 
(Order as N90-25503/5/GAR, PC A99/ME en04) 


N90-25529/0/GAR 
Satellite Material Contaminant Optical Properties. 


N90-25529/0/GAR 105,624 
( as N90-25503/5/GAR, PC A99/MF A04) 
N90-25530/8/GAR 
Experimental Investigations of Low-Energy (4 to 40 eV) Col- 
Se SS ee ont OFS Mae es Se 
N90-25530/8. 105,344 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25531/6/GAR 
oy Investigations: Low Earth Orbit Environment 
paca Aye ft Surfaces. 
N90-25531/6/GAR 
(Order as N90-25503/5/GAR, PC A9e/MF non) 
N90-25532/4/GAR 
Artificial —— for Multi-Mission Planetary Operations. 
N90-25532/4/GAR 105,582 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25533/2/GAR 
ae 
NBO.25508/2/GAR 105,626 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25534/0/GAR 
Process and Information Integration Via Hypermedia. 


N90-25534/0/GAR 
(Order as N90-25503/5/GAR, PC ty on) 
N90-25535/7/GAR 
io a Real-Time Distribution System. 


Approach to 
N90-25535/7/GAR 108, 
(Order as N90-25503/5/GAR, PC A99/MF ao") 
N90-25536/5/GAR 
PETS RRS Ee 
NO-25536/5/GAR 
(Order as N90-25503/5/GAR, PC ASO/ME hoa) 
N90-25537/:}/GAR 
ee Telerobotic Servicer (FTS) NASA's First Operational 
Robotic System. 
N90-25537/3/GAR 105,509 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25538/1/GAR 


Telerobot Testbed: An Architecture for Remote _ 


N90-25538/1/GAR 105,4 
Order as N90-25503/5/GAR, PC A99/MF A0a) 


N90-25539/9/GAR 
Performance-Based Workload Assessment: Allocation 
Strategy and Added Task Sensitivity. 
N90-25539/9/GAR 
(Order as N90-25503/5/GAR, PC Agee i hoa) 
N90-25540/7/GAR 
a Measurement of Mental Workload: A Feasibility 
N90-25540/7/GAR 102,24 
(Order as N90-25503/5/GAR, PC A99/MF ry 
N90-25541/5/GAR 
SHAPA: An Interactive Software Tool for Protocol Analysis 
Applied to Aircrew Communications and Workload. 
N90-25541/5/GAR 
(Order as N90-25503/5/GAR, PC ASO/ME ion) 
N90-25542/3/GAR 
Usefulness of Heart Measures in Flight Simulation. 
N90-25542/3/GAR 104,368 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25543/1/GAR 
Space Environments and Their Effects on Space Automa- 
tion and Robotics. 
NOO.25543/1/GAR 
(Order as N90-25503/5/GAR, PC Ages) so) 
N90-25544/9/GAR 
fom ya Transient Coupling in Large Space Power Sys- 
N90-25544/9/GAR 105,511 
(Order as N90-25503/5/GAR, PC A99/MF ion, 
N90-25545/6/GAR 
Plasma Interactions and Effects for Large Systems. 
N90-25545/6/GAR 
(Order 


105,5 
as N90-25503/5/GAR, PC A99/MF A04) 
N90-25546/4/GAR 


Task Control Archi A Robots. 
N90-25546/4/GAR 
(Order as N90-25503/5/GAR, PC ASO/ME ‘Noa 
N90-25547/2/GAR 
Automated Control of Hierarchical Systems Using Value- 
Driven Methods. 
N90-25547/2/GAR 104,442 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25548/0/GAR 


teog = be AL xecution Monitoring on a Planetary Ri 
90-25: ‘Onor °105,474 
as N90-25503/5/GAR, PC A99/MF A04) 


for 





a... 
Impact of End Effector Technology on Telemanipulation 
Performance 
N90-25549/8/GAR 
(Order as N90-25503/5/GAR, PC ASO/MES oa) 
N90-25550/6/GAR 
Smart Hands for the EVA Retriever. 
NOO-25550/6/GAR 


105,4 
(Order as N90-25503/5/GAR, PC A99/MF 404) 
N90-25551/4/GAR 
Kinemat Bon soe teal lati for Coordinat: 
ed IM Implementations. 
N90-25551 AGAR 
(Order as N90-25503/5/GAR, PC ASo/ME rn0a) 





N90-25552/2/GAR 
Numerical —_—- of oo Avoidance and Optimal 
Control on tic Manipulators. 
N90-25552/2/GAR 104,0. 
(Order as N90-25503/5/GAR, PC A99/MF Noa) 
N90-25553/0/GAR 


Visualization of Three Dimensional Data. 
N90-25553/0/GAR 103,50 
(Order as N90-25503/5/GAR, PC A99/MF 1.04) 


N90-25554/8/GAR 


Remote tion of an Orbital Maneuvering Vehicle in 
Simulated Maneuvers. 
N90-25554/8/GAI 05,418 


(Order as N90-25503/5/GAR, PC Aso/Mir hi ‘A04) 
N90-25555/5/GAR 


Helmet Mounted Display to Adapt the Telerobotic Environ- 
ment to Human Vision. 


N90-25575/3/GAR 


N90-25555/5/GAR 103,10: 
(Order as N90-25503/5/GAR, PC A99/MF hos 


N90-25556/3/GAR 


Human Factors Issues in Telerobotic lems for Space 

Station Freedom = 

N90-25556/3/GAR 5,512 
(Order as N90-25503/5/GAR, PC agouie ‘A04) 


N90-25557/1/GAR 
ee ee ee ee ee 
at ayy Assessment of EM 
N9O-25557/ V/ 105,513 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25558/9/GAR 
Solar ing in Plasmas. 
Noo-26558/9/ 105,628 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25559/7/GAR 
ae Array Space Power Plus Diagnostics Experi- 
N90-25559/7/GAR 
(Order as N90-25503/5/GAR, PC AsorMie } noe) 
N90-25560/5/GAR 
Soups eee Using Neural Networks. 
N90- /5/GAR 
(Order as N90-25503/5/GAR, PC ASO aoa) 
N90-25561/3/GAR 
Behavioral Networks as a Model for Intelligent Agents. 
N90-25561/3/GAR 103,464 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25562/1/GAR 


OMS FDIR: Initial Prototyping. 
N90-25562/1/GAR 05,514 
(Order as N90-25503/5/GAR, PC ASO/MF ‘A04) 
N90-25863/9/GAR 
ication of NASREM to Remote Robot 
N90-25563/9/' 


an Intelligent, Free-Flying Robot for Crew 
and E a entered © in Space. 
N9O-; /7/GAR 

(Order as N90-25503/5/GAR, PC asovar Mon 


N90-25565/4/GAR 
pa Bs Telerobot Operator Control Station: Operational Experi- 
N90-25565/4/GAR 103,106 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25566/2/GAR 
| Simulation Training System. 
N9O-55566/2/GAR 103,09 
(Order as N90-25503/5/GAR, PC A99/MF nos) 
N90-25567/0/GAR 
Rasta ~ peace of a Command and Control Lan- 
Roc’2sse7/0/GAR 
(Order as N90-25503/5/GAR, PC Aor i aoa) 
N90-25568/8/GAR 
Success in Ti Electronic Troubleshooting. 
N90-25568/8/' 104,496 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25569/6/GAR 
Model for a Knowledge-Based System’s Life Cycle. 
N90-25869/6/GAR 105,675 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25570/4/GAR 
ppc inn Systems (KBS) Development Standards: 
NoO25970/4/GAR 
(Order as N90-25503/5/GAR, PC Ao/Me r aoa) 
N90-25571/2/GAR 
ACES: Space Shuttle Flight Software Analysis Expert 
N90-25571/2/GAR 105,515 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25572/0/GAR 
Vast Gas Cegetadets OS vetous Tevetede Say fae 
acteristics and 
N90-25572/0/GAR 104,0. 
(Order as N90-25503/5/GAR, PC A99/MF Noa 
N90-25573/8/GAR 
Laboratory Breadboard System for Dual-ARM Teleopera- 
tion. 
N90-25573/8/GAR 
(Order as N90-25503/5/GAR, PC Ase/Mir i ron 
N90-25574/6/GAR 
Process and Representation in Graphical Displays. 
N90-25574/6/GAR 103,399 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25575/3/GAR 
Evaluation of off-Road Terrain with Static Stereo and Mon- 


N00 25575/3/GAR 105,475 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
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N90-25576/1/GAR 
Ocean Feature Recognition Using Genetic Algorithms with 
Fuzzy Fitness Functions (Ga/F3). 
N90-25576/1/GAR 


104,929 
(Order as N90-25503/5/GAR, PC A99/MF A04) 
N90-25577/9/GAR 
ee ee meee An Approach to 
Model-Based Vi 


N90-25577/9/' GAR 103, 4: 
(Order as N90-25503/5/GAR, PC A99/MF oa) 


N90-25581/1/GAR 
Survey of Concurrent Readers and Writ 
N90-25581/1/GAR 103,378 ‘PC A03/MF A01 
N90-25582/9/GAR 
tions: Nasa —- to 2 Donte and Deploy Ad- 
vanced. Spacecraft Compu leport to the Chairman, 
yo Applications, Com- 
mites on Scere, , and Technology, House of Rep- 
N90-25582/9/GAR 103,379 


PC A03/MF A01; also available from GAO, 

Gaithersburg, MD HC first five copies free, addition 
N90-25625/6/GAR 

ere ee 


NOO-25625/€/GAR 103,380 PC A03/MF A01 
N90-25627/2/GAR 


| ition of a ~~ id Method into the eo 

Gurviinear Coordinate Version of the Rolls-Royce Pace 

N90-25627/2/GAR 103,286 PC A03/MF A01 
N90-25656/1/GAR 


Characteristic Impedances and Loss Data for a Common 
25656/1/GAR 105,345 PC A03/MF A01 
N90-25657/9/GAR 
Cebaf Instrumentation and System. 
N90-25657/9/GAR 105,346 PC A02/MF A01 
N90-25659/5/GAR 
oa nang Observables in Deuteron Photo- and Electro- 
N90-25659/5/GAR 105,347 
PC A04/MF A01; also available from — moe 
12000 Jefferson Ave., Newport News, 
N90-25663/7/GAR 
Impedance and Wakefields Beyond Cutoff. 
N90-25663/7/GAR 105,348 PC A02/MF A01 
N90-25664/5/GAR 


Simple Beam Position Monitor System for CEBAF. 

N90-25664/5/GAR 105,349 

PC A01/MF A01; also available from CEBAF Library, 
12000 Jefferson A\ ve., Newport News, VA 236 


N90-25680/1/GAR 
Comparative Assessment of World Research Efforts on 


Moats Confinement Fusion. 
25680/1/GAR 105,104 PC A10/MF A02 
N90-25685/0/GAR 


—- of Electrodeposition Processes for High Temper- 
ture Superconductors. 
N90-25685/0/GAR 105,128 PC A03/MF A01 
N90-25691/8/GAR 


Trend Analysis of Women Who Hold Federal Aviation Ad- 
ministration Certificates: Relationship to the to oucarecaee 


of Women in ite Aviation ae ne 

N90-25691/8/ 102, PC A A03/MF A01 
N90-25697/5/GAR 

Plan: international Aircraft Operator Data Base. 
25697/5/GAR 102,527 PC A A03/MF A01 

N90-25706/4/GAR 

Technology Transfer: US and Foreign Participation in R and 

D at Federal Laboratories. 


N90-25706/4/GAR 102,258 PC A0S/MF A01 
N90-25707/2/GAR 
Technology Transfer: implementation Status of the Federal 
Technology Transfer Act of 1986. Report to Congressional 
N90-25707/2/GAR 102,259 PC A04/MF A01 
N90-25711/4/GAR 
23RD Eslab m on Two Topics in X Ray Astrono- 
. Volume 1: 
oa7i1/4/GAR 102,556 PC A99/MF E06 
N90-25712/2/GAR 


Sot tee © S oly Ehadee: 5 coy Gente fp Oe 
lactic Black Hole Candidates. 
N90-25712/2/GAR 102,55: 
(Order as N90-25711/4/GAR, PC A99/MF 08) 
N90-25713/0/GAR 
X ray of Nova Vul 1988. Mir-Kvant Data. 
N90-25713/0/GAR 102, 5: 
(Order as N90-25711/4/GAR, PC A99/MF 08) 
N90-25714/8/GAR 
iron K-Shell Lines from Relativistic Accretion Disks. 
N90-25714/8/GAR 102,559 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25715/5/GAR 


Be/x J Binaries. 
N90-25715/5/GAR 


OR-48 VOL. 91, No. 2 


102,560 


(Order as N90-25711/4/GAR, PC A99/MF E06) 
ote rhe troy 
Absorption Spectra of Massive X ray Binaries. 
N90/25716/3/ GAR 02,561 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25717/ V/GAR 
ariability of LMC X-4. 


Spectral V: 
N90-25717/1/GAR 102,562 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25718/9/GAR 


Ginga Observations of X ray Pulsars. 
N90-25718/9/GAR 
(Order as N90-25711/4/GAR, PC Ago/me i E08) 


gr aay on. 


== Properties of X Ray Pulsars. 

NOD. Zar /7/GAR 102,564 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25720/5/GAR 


s of the X ray Pulsars from the Kvant Module. 


Observation 
N90-; 25720/8/GAR 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25721/3/GAR 
wewe and Preferred Time Scales in the Variability of X ray 
N90-25721/3/GAR 
(Order as N90-25711/4/GAR, PC Ago/Mi i 08) 
N90-25722/1/GAR 
Time-Dependent Two Dimensional Radiation 
mics of Accreting Matter onto Highly Magnetiz 
tars. 
N90-25722/1/GAR 
(Order as N90-25711/4/GAR, PC Ago/Mir oe) 
N90-25723/9/GAR 


X Ray Pulsar in +4 Dark Cloud Lynds 1457. 
N90-25723/9/GAR 102,568 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25724/7/GAR 
oe X ray Transient GS2023+ 338 (= V404 Cyg) in Op- 


tical Outburst and line. 
NOO- 25724/7/GAR 
as N90-25711/4/GAR, PC Age/Me i 08) 


Neutron 


N90-25725/4/GAR 
Super-Critical ors Resetion | in Cir X-1. 
N9O-25725/4/GAR 102,5 
(Order as N90-25711/4/GAR, PC A99/MF 06) 
N90-25726/2/GAR 
Accretion Disks in Low-Mass X ray Binaries. 
N90-25726/2/GAR 
(Order as N90-25711/4/GAR, PC Aso/Mii E06) 
N90-25727/0/GAR 
Studies of the Possible X ray Triple 4U1915-05. 
N90-25727/0/GAR 102,572 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
pate desig 
in Accretion Disks. 
78/GAR 
(Order as N90-25711/4/GAR, PC Aso/Me E06) 


Superhu 
N90-257: 


N90-25729/6/GAR 


Globular Cluster X pv Binaries. 
N90-25729/6/GAR 
(Order as N90-25711/4/GAR, PC ASo/Mii 08) 


N90-25730/4/GAR 
Low Mass X ray Binaries in the LMC. 
N90-25730/4/GAR 
(Order as N90-25711/4/GAR, PC asosmir t 06) 
N90-25731/2/GAR 
Optical Observations of Lmxb AC211(M15): Solving the 
N90-25731/2/GAR 
(Order as N90-25711/4/GAR, PC Aso/Mii 06) 
N90-25732/0/GAR 


Possible X ray Triple 4U2129+ 47 (= V1727 Cygni). 
N90-25732/0/GAR 102,577 
Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25733/8/GAR 


Emission Lines from X ray Binaries. 
N90-25733/8/GAR 102,5, 
(Order as N90-25711/4/GAR, PC A99/MF 06) 
formers 
‘ay Observations of SS433 and Its Jets. 
N90/25734/6/GAR 102,579 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25735/3/GAR 
weer — on Co-57 Abundance in Sn1987a According 
Data. 
N90-25738/3/GAR 
(Order as N90-25711/4/GAR, PC aso/me't 08) 
N90-25736/1/GAR 
Cyclotron Absorption in gamma Ray Bursts Seen with 
N90-25796/1/GAR 
(Order as N90-25711/4/GAR, PC Ago/ME “E08) 
N90-25737/9/GAR 


Decay of Neutron Star Magnetic Fields. 


N90-25737/9/GAR 
(Order as N90-25711/4/GAR, PC Age/Me i 08) 
N90-25738/7/GAR 
Non-Thermal Radio Emission of X ray Binaries. 
N90-25738/7/GAR 102,583 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25739/5/GAR 


Ginga Observations of QPO. 
N90-25739/5/GAR 
(Order as N90-25711/4/GAR, PC A9o/Me i 08) 


N90-25740/3/GAR 


Z/Atoll Classification. 
N90-25740/3/GAR 
as N90-25711/4/GAR, PC Ago/Me i 08) 


N90-25741/1/GAR 
QPO from the Rapid Burster. 
N90-25741/1/GAR 102,586 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25742/9/GAR 


Unified Model of Accretion Flows and X ray Emission in 

Low Mass X ray Binary Systems. 

N90-25742/9/GAR 
(Order as N90-25711/4/GAR, PC Aso/Mei 08) 


N90-25743/7/GAR 


QPOS from Black-Hole Candidates. 
N90-25743/7/GAR 102,588 
as N90-25711/4/GAR, PC A99/MF E06) 


N90-25744/5/GAR 
cts of hort Results on QPO Models. 


Impai 
N90- rae 102,58: 
(Order as N90-25711/4/GAR, PC A99/MF oe) 
maienaneda 
Sadaten Rien Evolution and Statistics of Low-Mass X ray 
inaries 
N90-25745/2/GAR 102,590 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25746/0/GAR 
Moving out of the Galaxy: Future Prospects for X ray Bina- 
ries Studies. 
N90-25746/0/GAR 
(Order as N90-25711/4/GAR, PC Ago/Me i 08) 
N90-25747/8/GAR 
X ray Observations of GS2023+ 338 by the Kvant Module. 
N90-25747/8/GAR 02, 


102,592 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25748/6/GAR 


Soft gamma Ray Bursts Detected with the Apex Experi- 
ment: Evidence for a Persistent SGR-Like Activity. 
N90-25748/6/GAR 
as N90-25711/4/GAR, PC Aso/Mi i G06) 


N90-25749/4/GAR 


M15:AC211/X2127+ 119: Optical - Improved Ephem- 
of EXOSA 


eris, and aa X ray Dai 
N90-25749/4/G, R 
(Order as N90-25711/4/GAR, PC ASO/ME £08) 
N90-25750/2/GAR 
—— Observations of Cygnus X-1: Study of the Soft X ray 
N90-25750/2/GAR 102,595 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25751/0/GAR 
Soft X Spectrum of nus X-1. 
N90-25751/0/GAR Ore 
(Order as N90-25711/4/GAR, PC ASo/Mié éo8) 
N90-25752/8/GAR 


Hard X ray Observations of Galactic Sources. 
N90-25750/8/GAR 102,59: 
(Order as N90-25711/4/GAR, PC A99/MF 08) 


py 


eepen O Ove X-1 and Her X-1. 
N9O-25753/6/ 102,598 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25754/4/GAR 
Three Dimensional Accretion Disk Simulation with External 
a 

-25754/4/GAR 
(Order as N90-25711/4/GAR, PC Ago/ME eo) 

N90-25755/1/GAR 
vue in De Radio Pulsars in Globular Clusters and Transient 
N90°25755/1/ 1/GAR 

(Order as N90-25711/4/GAR, PC ASo/MF arnt 

N90-25756/9/GAR 
Behaviour of SS433 and Cygnus X-3 at Low Frequency. 
N90-25756/9/GAR on 102,601 

(Order as N90-25711/4/GAR, PC A99/MF £06) 

N90-25757/7/GAR 

x Opate ee GS — 25 = 


Nooz57e a) /7/GAR | 102,602 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


Nova Vu! 1988: X ray and 
‘a, and Model. 


N90-25758/5/GAR 
VHE gamma ray Emission from Southern Hemisphere X ray 
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N90-25758/5/GAR 
(Order as N90-25711/4/GAR, PC Ago/Me i 06) 
N90-25759/3/GAR 
Evidence of a 12 Ms Pulsar in Cygnus X-3. 
N90-25759/3/GAR 
(Order as N90-25711/4/GAR, PC Age/Met 06) 
N90-25760/1/GAR 
VHE gamma ray Emission from Northern Hemisphere X ray 


Binaries. 
N90-25760/1/GAR 102,605 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25761/9/GAR 
Detection of VHE gamma Rays Using the Atmospheric Ce- 
renkov Techni 
N90-25761/9/GAR 102,606 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25762/7/GAR 
Optical Observations of GS2000+ 25. 
N90-25762/7/GAR 102,60 
as N90-25711/4/GAR, PC A99/MF oe) 
N90-25763/5/GAR 
Turbulization of Shear Flows in Astrophysics. 
N90-25763/5/GAR 


102,608 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25764/3/GAR 
Unusual Counterparts of the Soft X ray Transients 4U 
Bo ne gt and 4U 2129+ 47 in Quiescence: Interlopers or 
N90-25764/3/GAR 
(Order as N90-25711/4/GAR, PC Ago/Me i 08) 
N90-25765/0/GAR 
XB 1905+ 00: A Very Compact Low-Mass X ray Binary 
Viewed at Low Inclination. 
N90-25765/0/GAR 102,610 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25766/8/GAR 


Is KO — Ss an Intermediate Polar. 
N90-25 8/GAR 102,611 
gt as N90-25711/4/GAR, PC A99/MF E06) 


N90-25767/6/GAR 
Ci lati 





B X ray Li ity and Pulse Shape as 
Well as Spectral Shape in os fama x ray Pulsars. 
N90-25767/6/GAR 
(Order as N90-25711/4/GAR, PC ASO/ME i 06) 
N90-25768/4/GAR 
Variability of the X ray Sources in M31. 
N90-25768/4/GAR 
(Order as N90-25711/4/GAR, PC A9o/ME i 08) 
N90-25769/2/GAR 


Exploding Neutron Stars Near the Minimum Mass: The 

Total a Release. 

N90-25769/2/GAR 102, 
(Order as N90-25711/4/GAR, PC A99/MF eo) 


N90-25770/0/GAR 


X Ray Ue Bang Spectral Measurements of the X ray 
Pulsar 4U 15: 
N90-25770/0/GAR 102,615 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25771/8/GAR 


Coronae and Winds around Accretion Discs. (Abstract 


nly) 
N90-25771/8/GAR 102,616 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25772/6/GAR 
Detection of 2.93 Ms Pulsations in Sco X-1. 
N90-25772/6/GAR 102,617 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25773/4/GAR 


HEAO-1 and IR Observations of the X ray Pulsar 1E2259 + 


586. 
N90-25773/4/GAR 102,618 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25774/2/GAR 
Observations of Black Hole Candidates with the Mir-Kvant 
HEXE. 
N90-25774/2/GAR 102,619 
(Order as N90-25711/4/GAR, PC A99/ Mr E06) 
N90-25775/9/GAR 
Viscosity in Accretion Disks. 
N90-25775/9/GAR 
(Order as N90-25711/4/GAR, PC Ago/ME *e08) 
N90-25776/7/GAR 


Mir-Kvant-HEXE Hard X ray Light Curve of SN 1987A. 
N90-25776/7/GAR 02, 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25777/5/GAR 


X rays from the Accretion Column of Compact Objects: A 

Monte Carlo Study. 

N90-25777/5/GAR 102,622 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25778/3/GAR 
rey Extended Cyclotron Emission Regions in AM Her- 
is Systems. 
§90-28778/3/GAR 102,623 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25779/1/GAR 


Nonlinear Phenomena in Accretion Disks: Possibility for Ob- 
servational Verification. 


N90-25779/1/GAR 
(Order as N90-25711/4/GAR, PC A99/Me i 06) 


N90-25780/9/GAR 


Sco X-1 the Microquasar: New VLA and VLBI as - 
N90-25780/9/GAR 


625 
(Order as N90-25711/4/GAR, PC Agee E06) 


N90-25781/7/GAR 


Ubvri-Photopolarimetry and the X ray Dips of V471 Tau. 
N90-25781/ et 10. 


12,626 
der as N90-25711/4/GAR, PC A99/MF E06) 


aaa 
Theory of Rapid Burster (MXB1730-335). 
No0e6782/S/GAR 102,627 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
on 
Long-Term Optical Behaviour of X Per = 3U 0352+ 30. 
N90-25783/ 3/GAR 


102,628 
Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25784/1/GAR 
Accretion = Neutron Stars: Radiative Transfer in a 


Strong Gravitational Field 
NOO25784/1/ /GAR 
(Order as N90-25711/4/GAR, PC asosmei 08) 
N90-25785/8/GAR 
Be/X ray Sources. 
N90-25785/8/GAR 12,630 
(Order as N90-25711/4/GAR, PC Aso/Me E06) 
Byte ene 
ray Dip Source ty 1624-49. 
N90 25786/6/ GAR 
(Order as N90-25711/4/GAR, PC Ago/Mir ik 08) 
N90-25787/4/GAR 
Problem of Dead Layer in gamma Ray Burst Spectra Re- 
corded with Nal or Csi Crystals. 
N90-25787/4/GAR 102,632 
as N90-25711/4/GAR, PC A99/MF E06) 
Sa cage 
EXOSAT Observations of the Pulse Profile of Her X-1 
came Intermediate Intensity States in a 35-Day Cycle in 


N9O-25788/2/GAR 102,633 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25789/0/GAR 
Ginga Observations of SS 433. 
N90-25789/0/GAR 102,634 
as N90-25711/4/GAR, PC A99/MF E06) 
N90-25790/8/GAR 
Einstein SSS and MPC Observations of Aqi X-1 and 
4U1820-30. 
N90- 25790/8/GAR 
(Order as N90-25711/4/GAR, PC ASo/ME *£08) 
N90-25791/6/GAR 
Hard X ray Pulses from Vela X-1. 
N90-25791/6/GAR 102,636 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25792/4/GAR 
3S0114+ 65 and Its Peculiar Companion. 
N90-25792/4/GAR 
(Order as N90-25711/4/GAR, PC Age/ME 08) 
N90-25793/2/GAR 
Hard X Rays with a Power Law Spectrum from a Neutron 
Star Accreting Through the Relativistic Gap. 
N90-25793/2/GAR 
(Order as N90-25711/4/GAR, PC ASo/Mir “s08) 
N90-25794/0/GAR 
- sae of Jet Physics with Some Applications to SS 
N90-25794/0/GAR 102,639 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25795/7/GAR 
New X ray Pulsars Discovered with the Ginga Satellite. 
N90-25795/7/GAR 1 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25796/5/GAR 
Long Period Variations in High Mass X a Binaries and 
Their Possible Relationship with SU UMa Star: 
N90-25796/5/GAR 102,64 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
rota Wem 
Neutron Star Formation in Low-Mass Binary Systems. 
N90-, 35797/3/GAR 102,642 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25798/1/GAR 
— of Circumstellar Matter in GX301-2 Observed by 
Ten 
N90.25798/ 1/GAR 
(Order as N90-25711/4/GAR, PC Aso/r 08) 
N90-25799/9/GAR 


Model for 1/F- a Variability in Active Galactic Nuclei. 
N90-25799/9/GAR 102,644 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25800/5/GAR 


Spectral oo of X ray Photoionized Nebulae. 
N90-25800/5/GAR 
(Order as N90-25711/4/GAR, PC agesuir ro 


N90-25821/1/GAR 


N90-25801/3/GAR 
Optical Light Curve of Cygnus X-1. 
N90-25801/3/GAR 02,646 
(Order as N90-25711/4/GAR, PC As9/MF E06) 
N90-25802/1/GAR 
BBXRT Observations of X ray Binaries. 
N90-25802/1/GAR 
(Order as N90-25711/4/GAR, PC nae coe) 
N90-25803/9/GAR 


Nature of the 1980 Outburst of the Be/X ray Binary 
A0535+ 26= HDE 245770. 
N90-25803/9/GAR 

(Order as N90-25711/4/GAR, PC Aso/Mir *08) 


N90-25804/7/GAR 

— Ejection Model for Optical Light Variations in Be 

tars: Application to Be/X tay Binaries. 

Noo 25e04/7/ GAR 02,649 
(Order as N90-25711/4/GAR, PC AS9/ME E06) 
N90-25805/4/GAR 

Gamma Ray Bursts from Magnetospheric Plasma Oscilla- 

N90-25805/4/GAR 102,650 

(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25806/2/GAR 

SOS EE eh Osten SEA akan ae 

tering 

N90-2560672/GAR 

(Order as N90-25711/4/GAR, PC Asosei 08) 
N90-25807/0/GAR 
Simulation of the Boundary Layer in Accretion Disks with 
N90-25807/0/GAR 
(Order as N90-25711/4/GAR, PC Ago/Mr i 08) 
N90-25808/8/GAR 
se S008 8 tay Observations of GX 1+ 4 with HEXE. 
2! /8/' 1 


— 02,653 
as N90-25711/4/GAR, PC A99/MF E06) 
innit. 
Optical Emission from the High Inclination X ray Transient 
EXO 0748-676. 
N90-25809/6/GAR 
as N90-25711/4/GAR, PC aso/Mr i 08) 
N90-25810/4/GAR 


Relativistic Light Near Neutron Stars. 
N90-25810/4/GAR 
(Order 


102,655 
as N90-25711/4/GAR, PC A99/MF E06) 
N90-25811/2/GAR 
— for Probing Quasi-Periodic Oscillations on Short 
noose! 1/2/GAR 
(Order as N90-25711/4/GAR, PC asosmr't 08) 
N90-25812/0/GAR 
Orbitally Modulated VHE gamma Rays from Cen X-3. 
N90-25812/0/GAR 102,657 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25813/8/GAR 
Identification of Galactic Bulge X ray Bursts with Persistent 
X ray Counterparts. 
N90.25813/8/GAR 
(Order as N90-25711/4/GAR, PC Aso/MF *S08) 
N90-25814/6/GAR 


Exosat Deep Exposure of the LMC X-4 Region. 
N90-25814/6/GAR 102,659 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25815/3/GAR 
Search of the Optical Counterpart of the X rays Source 1H 
0521+ 373. 
N90-25615/3/GAR 102,660 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25816/1/GAR 
Nature of Low-Luminosity Be/X ray Binaries. (Abstract 
) 
N90-25816/1/GAR 102,661 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25817/9/GAR 
Self-Consistent a Models for the Spectra of 
NOO-SSTT/OIGAR 
(Order as N90-25711/4/GAR, PC Aso/Me'i 08) 
N90-25818/7/GAR 
Problem of the Supernova Expansion Law in the Large Ma- 


— Cloud. 
[90-25818/7/GAR 12,663 
(Order as N90-25711/4/GAR, PC ASO/Me £06) 
N90-25819/5/GAR 
Pulsed Light Curve of Vela X-1. 
N90-25819/5/GAR 


102,664 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25820/3/GAR 
Role of Comptonisation in Energy Spectra of Standard 
Sources. 
N90-25820/3/GAR 
(Order as N90-25711/4/GAR, PC asonar i od 
N90-25821/1/GAR 
Ginga Observations of Dipping Low Mass X ray Binaries. 
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N90-25821/1/GAR 102,666 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25822/9/GAR 
— Analysis of Binary X ray Pulsars Observed by HEAO 
Nao. 25822/9/GAR 
(Order as N90-25711/4/GAR, PC A9e/Me i 06) 
N90-25823/7/GAR 


lonization Effects in the Radiative Driving of Stellar Winds 

in Massive X ray Binary Systems. 

N90-25823/7/GAR 12,668 
der as N90-25711/4/GAR, PC Aso/mr E06) 


N90-25824/5/GAR 
X ray Burster Spectra in the State of the Persistent Flux 
evel. Two Temperature Models of the Neutron Star At- 
mosphere. 
N90-25824/5/GAR 102,66: 
(Order as N90-25711/4/GAR, PC A99/MF tos) 
N90-25825/2/GAR 
X Ray Observations of the LMC Field by the TTM Instru- 
a Onboard the Kvant Module: November 1988 to June 
N90-25825/2/GAR 102,670 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25826/0/GAR 


New Transient X ray Burst Source Near Gx1+ 4. 
N90-25826/0/GAR 
(Order as N90-25711/4/GAR, PC A9o/ME i 06) 


N90-25827/8/GAR 


Astrophysical importance of the Slim Accretion Disks. 
N90-25827/8/GAR 102,672 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25828/6/GAR 
New Results of Numerical Simulations of X Ray Binaries 
Evolution. 
N90-25828/6/GAR 
(Order as N90-25711/4/GAR, PC ASO/ME i 06) 
N90-25829/4/GAR 


EXOSAT Observation of the Pulsar PSR 1509-58. 
N90-25829/4/GAR 102,674 
(Order as N90-25711/4/GAR, PC A99/MF E06) 


N90-25830/2/GAR 
3A1954+ 319: A Possible Supergiant X Ray Binary. 
N90-25830/2/GAR 102,675 
Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25831/0/GAR 
Optical Light oe of HZ Her in the Model of Freely Pre- 
NOU 25831 /0/GAR 
(Order as N90-25711/4/GAR, PC asormiei 00) 
N90-25832/8/GAR 
IUE Observations of Cyg X-2 and Sco X-1: Accretion Disks 
and the Z- Curve. 
N90-25832/8/GAR 102,677 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25833/6/GAR 
Accretion induced Collapse and Field Decay. 
N90-25833/6/GAR 102,678 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25834/4/GAR 
a Shock Oscillations in AM Her Cataclysmic Bina- 
N90-25834/4/GAR 
(Order as N90-25711/4/GAR, PC Ages 06) 
N90-25835/1/GAR 
pratense a Campaign to Observe Scorpius X-1: Pre- 
liminary Results from the X ray Data. 
N90-25835/1/GAR 102,680 
(Order as N90-25711/4/GAR, PC A99/MF E06) 
N90-25836/9/GAR 
TTM-Kvant eeeeons of the Galactic Plane. 
N90-25836/9/GAR 
(Order as N90-25711/4/GAR, PC Asem i 08) 
N90-25837/7/GAR 
wm Fo am Energy Observations of Binary X ray 
4U1538 
NOO-2583777/GAR 
(Order as N90-25711/4/GAR, PC ASO/ME i 08) 
N90-25838/5/GAR 
— on the SS433 System from the Ginga Observa- 
NOO-25838/5/GAR 
(Order as N90-25711/4/GAR, PC ago/mir t tos) 
N90-25842/7/GAR 
Theories of the X ray Background. 
N90-25842/7/GAR 102,684 
Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25843/5/GAR 


Optical Characteristics of a Sample of Soft X ray Selected 

Active Galactic Nuclei. 

N90-25843/5/GAR 102,68. 
(Order as N90-25841/9/GAR, PC A18/MF 03) 


N90-25844/3/GAR 


Population Properties of AGN in the Soft X-ray Band. 
N90-25844/3/GAR 686 
(Order as N90-25841/9/GAR, PC A18/MF ‘A03) 
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N90-25845/0/GAR 


Spatial Fluctuations in the Diffuse X ray Background. 
N90-25845/0/GAR 


12,687 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25846/8/GAR 
Einstein Ipc Observations of the 1 to 3 Kev X Ray Back- 


Ri90-25846/8/GAR 
(Order as N90-25841/9/GAR, PC A1e/Me f03) 
N90-25847/6/GAR 
See of Discrete Sources to the X Ray Back- 
Riso-28 25847/6/GAR 
(Order as N90-25841/9/GAR, PC AreyMe i ‘A03) 
N90-25848/4/GAR 


Active ate Galaxies in the X ray Foreground. 
N90-25848/4/GA\ 102,690 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25849/2/GAR 
BL Lacs Jeeves the EMSS: Number-Counts and Implications 
for the Lumi ‘unction. 
N90-; 25849/2 2/GAR 102,69 
(Order as N90-25841/9/GAR, PC A18/MF ‘A03) 
N90-25850/0/GAR 


X ray Speers of Emission Line Agn. 
N90-25850/0/GAR 
(Order as N90-25841/9/GAR, PC areyMed 403) 


N90-25851/ ns GAR 
Luminosity Agn. 


Very Low 
N90-25851/8/GAR 
(Order as N90-25841/9/GAR, PC Ate/Me-A ‘A03) 
N90-25852/6/GAR 


Spectra (2 to 10 y of High Luminosity Quasars 
N90-25852/6/GAR 102,694 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25853/4/GAR 
ma Impact of the X ray Flux from Active Galac- 


NBO- 25859/4/GAR 
as N90-25841/9/GAR, PC Ate/Mir i ‘A03) 


N90-25854/2/GAR 
Ginga Observations of the X ray Spectra of AGN. 
N90-25854/2/GAR 102,696 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25855/9/GAR 
Complex X ray 
N90-25855/9/GAR 102,69 
(Order as N90-25841/9/GAR, PC A18/MF ‘03 
N90-25856/7/GAR 


Is AGN Spectral Evolution Needed for the CXB. 
N90-25856/7/GAR 
as N90-25841/9/GAR, PC AteyMed ‘A03) 


N90-25857/5/GAR 


Multifrequency Observation of Biazars. 
N90-25857/5/GAR 
as N90-25841/9/GAR, PC AtesMEd AOS) 


yy ner 


AGNs the Spectrum of the X ray Background. 
Noo 25888) 3/GAR 102,700 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
ee 
tion of Pairs in Compact Sources. 


Reaccel 
N90. 25899/ / TIGAR 102,70 
(Order as N90-25841/9/GAR, PC A18/MF 403) 


tra of AGN. 


N90-25860/9/GAR 
Complex X ray Spectra and Thick Matter in Seyfert 1 Gal- 
axies. 
N90-25860/9/GAR 
(Order as N90-25841/9/GAR, PC AteyMed Kos) 
N90-25861/7/GAR 


Variability in BL Lac Objects: A Schematic Model. 
N90-25861/7/GAR 102,703 
as N90-25841/9/GAR, PC A18/MF ‘A03) 


N90-25862/5/GAR 
Rapid X Ray ad in BL Lacertae Objects. 
N90-25862/5/GAR 102,704 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25863/3/GAR 


X ray Spectra of OVV QSOS. 
N90-25863/3/GAR 102,705 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25864/1/GAR 


Ultrasoft Components in X ray-Selected AGN. 
N90-25864/1/GAR 
(Order as N90-25841/9/GAR, PC Ate/Med 403) 


N90-25865/8/GAR 


Einstein All-Sky IPC Slew Survey. 
N90-25865/8/GAR 
(Order as N90-25841/9/GAR, PC ated *A03) 


N90-25866/6/GAR 
— of Sources That Ma 
N90-25866/6/GA 
(Order as N90-25841/9/GAR, PC AteyMe 03) 
N90-25867/4/GAR 
Signposts to the Future. 


Contribute the Other Half 


N90-25867/4/GAR 
(Order as N90-25841/9/GAR, PC Ate/ME A 403) 
N90-25868/2/GAR 
Long Timescale X ray Variability in AGN. 
N90-25868/2/GAR 102,7 
(Order as N90-25841/9/GAR, PC A18/MF 403) 
N90-25869/0/GAR 
X ray AGN oe with Hour to Month Timescales. 


N90-25869/0 102,7 
(Order as N90-25841/9/GAR, PC A18/MF ‘A03) 
N90-25870/8/GAR 
Extended Line Emission in AGN: Looking at the Central 
NSO-28670/8/GAR 102,7 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25871/6/GAR 
+g Classification of ROSAT Sources on Objective Prism 
N90-25871/6/GAR 
Order as N90-25841/9/GAR, PC Ate/ME 05) 
N90-25872/4/GAR 


pre Non-LTE Calculations of the Iron Emission from 
N90-25872/4/GAR 102,7 
(Order as N90-25841/9/GAR, PC A18/MF ‘A03) 


N90-25873/2/GAR 


Quantum Effects in Pair Cascade Models of AGN Spectra. 
N90-25873/2/GAR 102,715 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25874/0/GAR 


Hard X Ray a of Active Galaxies. 
N90-25874/0/GAR 
(Order as N90-25841/9/GAR, PC A18/ Me wey 


N90-25875/7/GAR 
Hard X ray Observation of the Coma Cluster. 
N90-25875/7/GAR 102,717 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25876/5/GAR 
ee taal of the Soft X ray Spectral Slope with ite 
Property, Luminosity, and Redshift, for a Large Sample of 
AGN from the Einstein IPC Data Base. 
N90-25876/5/GAR 
(Order as N90-25841/9/GAR, PC Ate/Mi-d 403) 


N90-25877/3/GAR 
Qso Geter Counts and Constraints on the X ray Back- 
Ris0.25877/3/GAR 102, 
(Order as N90-25841/9/GAR, PC A18/MF 403) 
N90-25878/1/GAR 
EUV Spectral Shape of the Big-Bump in HS1700+ 6416 
oar F9: A Genuine Difference Between Seyfert’s and 
Ss. 
N90-25878/1/GAR 
(Order as NS0-25841/9/GAR, PC Ate/MF-d re 
N90-25879/9/GAR 


Long Term Multi-Frequency Study of 3C 273. 
N90-25879/9/GAR 102,72 
(Order as N90-25841/9/GAR, PC ‘A18/MF ‘A03) 
N90-25880/7/GAR 
lon-Heated Thermal Comptonization Models and X Ray 
Spectral Correlations in Active Galactic Nuclei. 
N90-25880/7/GAR 102,72. 
(Order as N90-25841/9/GAR, PC A18/MF 403) 
N90-25881/5/GAR 
Accretion Disk in the Galactic Center: An Independent Indi- 
cation for a Massive Central t. 
N90-25881/5/GAR 102,723 
as N90-25841/9/GAR, PC A18/MF A03) 
N90-25882/3/GAR 
X Ray Time ay of NGC 6814 Revisited. 
N90-25882/3/GAR 
(Order as N90-25841/9/GAR, PC A1s/ME "A03) 
N90-25883/1/GAR 
Pure Luminosity Evolution and the AGN Contribution to the 
X ray Background. 
N90-25883/1/GAR 2,725 
(Order as N90-25841/9/GAR, PC AtesMed ‘A03) 
N90-25884/9/GAR 
Iron Lines from X av Iiluminated Accretion Discs in —_ 
N90-25884/9/GAR 726 
(Order as N90-25841/9/GAR, PC Ate/Me ‘A03) 
N90-25885/6/GAR 
Simulations of ip Peete X ray Spectra of = 
N90-25885/6/GAR 7 
(Order as N90-25841/9/GAR, PC Ate/Me ‘A03) 
N90-25886/4/GAR 
Multiwavelength Observations of BL Lacertae. 
N90-25886/4/GAR 102,728 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25887/2/GAR 
oe el for Iron-Features in the Exosat Spectral Survey 


Sourc 
N90-25887/ 2/GAR 102,729 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
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N90-25888/0/GAR 


Electron Positron Pair Winds and the Eddington —_ 
N90-25888/0/GAR 


102,730 
(Order as N90-25841/9/GAR, PC A18/MF A03) 


N90-25889/8/GAR 


Hard X ray Observations of AGN. 
N90-25889/8/GAR 
(Order as N90-25841/9/GAR, PC. Ate/ME A ‘A03) 


N90-25890/6/GAR 
| Comptonization in Accretion Disks. 


Thermal 
N90-25890/6/GAR 102,732 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
ee 
y Soocral y+ tel in Seyfert 1 Galaxies. 


N50 28801 
as N90-25841/9/GAR, PC Ate/Me A AG3) 
N90-25892/2/GAR 
X Ray Polarization of the Reprocessed Emission from Ac- 
cretion Disk in lert Galaxies. 
N90-25892/2/GA 


N90-25893/0/GAR 
X ray Emission from Relativistic Jets in AGNs and Statisti- 
cal Implications. 
N90-25893/0/GAR 
(Order as N90-25841/9/GAR, PC atesMed “AG3) 
N90-25894/8/GAR 
—— on the High Energy Properties of Active Galac- 
No0-25804/8/GAR 102,73 
(Order as N90-25841/9/GAR, PC A18/MF ‘Ao3) 
N90-25895/5/GAR 


Spatial and Spectral Features of Soft Diffuse X Ray Back- 
= Seen 4 Einstein Observatory. 
25895/5/ 


737 
(Order as N90-25841/9/GAR, PC A1e/Med ‘A03) 


N90-25896/3/GAR 
Effect of X ray Spectra of Seyfert Galaxies on the Cosmic 
X ray Background. 
N90-25896/3/GAR 102, 
(Order as N90-25841/9/GAR, PC A18/MF ‘Aa 





N90-25897/1/GAR 
a Accretion with Thermal Pair Production as Models 
N90-25897/1/GAR 102,739 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
eet) mr 
ay Spectrum of MCG-6-30-15. 
Ng0/25006/9/GAR 
(Order as N90-25841/9/GAR, PC Ate/MEd A03) 
N90-25899/7/GAR 
Optical Feii Emission and the BLR Structure in QSOS. 
N90-25899/7/GAR 102,74 
(Order as N90-25841/9/GAR, PC A18/MF ‘A03) 
N90-25900/3/GAR 
Zoe ints on the B ing Hypothesis for BL Lacer- 
N90-22800/3/GAR 
(Order as N90-25841/9/GAR, PC A1e/Me 403) 
N90-25901/1/GAR 


Iron Abundance Gradient in the intracluster Medium of Per- 
seus: A Galactic Wind Model. Application to Other =e. 
N90-25901/1/GAR 

(Order as N90-25841/9/GAR, PC atesMed ‘A03) 


N90-25902/9/GAR 


ing Measurements of AGN X ray Spectra with the 
Shape of the Diffuse X ray Background Spectrum. 
N90-25902/9/GAR 


Order as N90-25841/9/GAR, PC are/Me A A032) 


ine cer pny 
V the Conti Emi of GQ ponies 
NO0-25005/7/GAR 
(Order as N90-25841/9/GAR, PC aise i 403) 


era 5/GAR 





X ray we Ne hws of Mrk 509 as Observed with 
EXOSA 
No0-25904/5/GA 


(Order as N90-25841/9/GAR, PC Ate/Mid 403) 
N90-25905/2/GAR 
Detection of Hard X ray Emission from a Type 2 Seyfert 
N90-25905/2/GAR 102, 7: 
(Order as N90-25841/9/GAR, PC A18/MF 4 
N90-25906/0/GAR 
fom he ComecA1367 Supercusier 
the Coma-A1367 Supercluster. 


NQ0-2580670/GAA 
(Order as N90-25841/9/GAR, PC A1s/ME i A032) 


N90-25907/8/GAR 


cata Flare Model for X Ray Variability in Agn. 
25907/8/GAR 02,749 
(Order as N90-25841/9/GAR, PC Ate/MF ‘A03) 


N90-25908/6/GAR 
een Gene Shey nh Oe Ree 
Nuclei. 
NO0-25908/6/GAR 102,750 


102,734 
as N90-25841/9/GAR, PC A18/MF A03) 


(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25909/4/GAR 


Spectroscopy of AGNs with Xspect/Sodart in 1993. 
N90-25909/4/GAR 102,75 
as N90-25841/9/GAR, PC A18/MF 403) 
uur ayaa 

Ayn od in Einstein Quasar Spectra. 


Soft 
N90-2591072/GAR 
( as N90-25841/9/GAR, PC a1e/Me i ‘A0s) 
N90-25911/0/GAR 


X ray Spectral Index Variability in NGC 4151. 
N90-25911/0/GAR 102,753 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25912/8/GAR 
in of the Continuum of AGN and the X ray Cotqeres 
N90-25912/8/GAR 102,754 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25913/6/GAR 
ad, SSS+ MPC Observations of Seyfert Type Galax- 
N90-2591 3/6/GAR 
(Order as N90-25841/9/GAR, PC Ate/Me d ‘403 
N90-25914/4/GAR 
X ray Variability of Active Galactic Nuclei. 
N90-25914/4/GAR 102,756 
(Order as N90-25841/9/GAR, PC A18/MF A03) 
N90-25932/6/GAR 


Second Meeting of the Space Agency Forum on the Inter- 
i ve, Sa (SAFISY). 


national 

N90-25932/6/GAR 104,744 PC A04/MF A01 
N90-25933/4/GAR 

Research at on 's NFAC Wind Tunnels. 

N90-25933/4/GAR 102,276 PC A02/MF A01 
N90-25934/2/GAR 


—— Calculation Procedures for Mixed Compression 
In 


N90-25934/2/GAR 102,277 PC A02/MF A01 
N90-25936/7/GAR 
—_ Testing of a Natural Laminar Flow Airfoil Using Glid- 


N90-25996/7/GAR 102,278 PC A03/MF A01 

N90-25937/5/GAR 
for Nonlinear Aerodynamic Char- 

acteristics of Control 

N90-25937/5/GAR 102,279 PC A10/MF A02 
N90-25938/3/GAR 

Effect of Tail Size Reductions on Longitudinal Aerodynamic 

Characteristics of a Three Surface F-15 Model with Nonaxi- 

symmetric Nozzles. 

No0-25998/3/GAR 102,280 PC A04/MF A01 
N90-25939/1/GAR 


— of Forebody Geometry on Subsonic Boundary-Layer 


N90-25939/1/GAR 102,281 PC A03/MF A01 
N90-25940/9/GAR 

Unsteady Lifting Surface Method for Single Rotation Propel- 

lers. 

N90-25940/9/GAR 102,282 PC A04/MF AG1 
N90-25942/5/GAR 


Aerodynamic Loads and Blade Vortex Interaction Noise 
Prediction. 


N90-25942/5/GAR 102,283 PC A03/MF A01 
N90-25943/3/GAR 

Meeeioatian of Aerodynamic Models for Maneuvering Air- 

N90-25943/3/GAR 102,284 PC A04/MF A01 
N90-25944/1/GAR 

a yee of Laminar Flow Control to Supersonic Trans- 

Rioo-ssee8/ 1/GaR 102,285 PC A09/MF A01 
N90-25945/8/GAR 

Brief Review of Some Mechanisms Causing Boundary 

Layer Transition at Hi ; 

N90-25945/8/GAR 102,286 PC A03/MF A01 

N90-25946/6/GAR 


Euler Analysis Comparison with LDV Data for an Advanced 
Counter-Rotation — at Cruise. 





N90-25946/6/GAI 102,287 PC A03/MF A01 
N90-25948/2/GAR 
wo-Dimensional ae and meas 549 Time Accurate 
Simulations of Fan Rot 
N90-25948/2/GAR "102,288 PC A03/MF A01 
N90-25954/0/GAR 
—— Aeroth dy ic Ri h of Hypersonic 
N90-25954/0/GAR 102,289 PC A03/MF A01 
N90-25956/5/GAR 


Computational Crash Dynamics. Project 1.2: Computational 

N90-25956/5/GAR 105,770 PC A04/MF A01 
N90-25957/3/GAR 

Sain of the Joint FAA/NASA Aircraft/Ground Runway 


Friction 

NOOSS9ST '3/GAR 103,238 PC A03/MF A01 
N90-25958/1/GAR 

Aviation Safety: Conditions within the Air Traffic Control 

Work Force. Fact Sheet for [~ ede <a Requesters. 


N90-25988/8/GAR 
N90-25958/1/GAR 105,771 PC AO7/MF A01 
N90-25959/9/GAR 
Aviation Safety: Serious Problems Continue to Trouble the 
Air — Control Work Force. Report to Congressional Re- 
questers. 
N90-25959/9/GAR 105,772 PC A04/MF A01 
N90-25964/9/GAR 


Cueeee Faas Grpning. The Deen at Gaaguates Sie 





Nob 2t064/9/GAR 105,706 PC A08/MF A01 
N90-25965/6/GAR 
Seem Auf den, Datenstrecken des Mode-S-Systems 
on the Data 
Links of the Mode’ Ar Tratte Conor Syotery 
N90-25965/6/GAR 105,707 PC A07/MF A01 
N90-25967/2/GAR 
Feasibility Study for a Microwave-Powered Ozone Sniffer 
Aircraft, Vi 2. 
N90-25967/2/GAR 102,381 PC A10/MF A02 
gy ae 
aA Rove in Response to a Low Reynolds 
saver Shot Mission. 
N9O-2868/0/GAR 102,382 PC A08/MF A01 
N90-25969/8/GAR 
NASA/University/Industry Consortium for Research on Air- 
craft Ice Protection. 
N90-25969/8/GAR 102,383 PC A02/MF A01 
N90-25970/6/GAR 
Transatmospheric V . 
N90-25970/6/GAR 102,384 PC A0S/MF A01 
N90-25971/4/GAR 


Global Sentry: my High Altitude Reconnaissance 


Aircraft \ 

N90-25971/4/GAR 102,385 PC A06/MF AQ1 
N90-25972/2/GAR 

Synthesis of Individual Rotor Blade Control System for Gust 


N90-25072/2/GAR 102,386 PC A04/MF A01 
N90-25973/0/GAR 

_——— Interaction of the X-29A Canard and Flight Control 

N0-25973/0/GAR 102,387 PC A03/MF A01 
N90-25974/8/GAR 

Beitrag Zur Genauigkeitsstei bei der Parameteridenti- 


fizierung pepeinewer ogee AM Beispiel oe 
Suey estes Vermieter ticatiacion oF teeetiats Peotcaas 
es, by Example of the Aircraft Motion). 





N90-25974/8/GAR 102,388 PC A08/MF A01 
N90-25975/5/GAR . 

Anwendbarkeit Einfacher Hubschraubermodelle fuer F' 

mechanische Unt (Applicability of Simple 

copter Models for Flight Mechanics Studies) 

N90-25975/5/GAR 102,389 PC A08/MF A01 


N90-25976/3/GAR 


N90.25976/3/GAR 102,390 PC A10/MF A02 
N90-25977/1/GAR 
Stage 2 Re-Engining: The Only Way to Achieve a Real 
ROO DSOTTTIGAR 102,391 PC A03/MF A01 
N90-25978/9/GAR 
t ee eS SS 
NOU SMOTOETGAR , 102,392 PC A04/MF A01 
N90-25980/5/GAR 
Space Transportation Avionics Technology Symposium. 
Volume 1: Executive q 
N90-25980/5/GAR 102,480 PC A03/MF A01 
pr teen 
Qualitative a Conformal Velocity Vector Dis- 


for ty at Hi Mt High Aruioe-of -Attack in Fighter Aircraft. 
25981/3/GAI ‘- 102,481 PC A03/MF A01 


N90-25982/1/GAR 
Performance of a Mees Direct-injection Stratified- 


ani Combustion E: 
N90- /1/GAR 103,318 PC A03/MF A01 


N90-25985/4/GAR 


Gas Turbine Combustion, Volume 1. 
N90-25985/4/GAR 103,287 PC A18/MF A03 


N90-25986/2/GAR 
Combustion in the Gas Turbine. Part 1: Combustor Types 
N90-25986/2/GAR 103,288 
(Order as N90-25985/4/GAR, PC A18/MF A03) 
N90-25987/0/GAR 
Combustion in the Gas Turbine. Part 2: Preliminary Design 
and Performance. 
N90-25987/0/GAR 103,289 
(Order as N90-25985/4/GAR, PC A18/MF A03) 
N90-25988/8/GAR 


Combustion in the Gas Turbine. Part 3: Fuel Injection, igni- 
tion and Stability. 
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N90-25988/8/GAR 103,290 
(Order as N90-25985/4/GAR, PC A18/MF A03) 


N90-25989/6/GAR 


Combustor J Aspects. 
N90-25989/6/GA\ 103,291 
as N90-25985/4/GAR, PC A18/MF A03) 
N90-25990/4/GAR 
Pollutants: Production and Methods of Reduction. 
N90-25990/4/GAR 
(Order as N90-25985/4/GAR, PC Are/Mes 03) 
N90-25991/2/GAR 
Subsonic Combustor Flow Modeling: State of the Art of 
CFD Techni for Reacting and Combusting Flow. 
N90-25991/2/GAR 103,293 
(Order as N90-25985/4/GAR, PC A18/MF A03) 
0000-25082/0/GAR 
Comb hansial 
NBO 25090/0/GAR 103,294 
(Order as N90-25985/4/GAR, PC A18/MF A03) 
N90-25993/8/GAR 


Turbulent Combustion Modeling for Turbo-Jet Combustion 
Chambers. 


N90-25993/8/GAR 
(Order as N90-25985/4/GAR, PC Aree s 03) 





N90-25994/6/GAR 
Processes. 





Noo 2503476/GAR 103,296 
(Order as N90-25985/4/GAR, PC A18/MF A03) 


N90-25995/3/GAR 


Gas Turbine Combustion, Volume 2. 

N90-25995/3/GAR 102,393 PC A12/MF A02 
N90-25996/1/GAR 

Combustion Ins! 

N90-25996/1/GAR 


103,297 
(Order as N90-25995/3/GAR, PC A12/MF A02) 
N90-25997/9/GAR 
Subsonic Combustor Testing. 
N90-25997/9/GAR 
(Order as N90-25995/3/GAR, PC A1aMe s hoz) 
N90-25998/7/GAR 


Supersonic Combustor Testing. 
N90-25998/7/GAR 103,299 
(Order as N90-25995/3/GAR, PC A12/MF A02) 


N90-25999/5/GAR 
Application of High Performance Metals in Gas Turbine En- 





Riso 25999/5/GAR 103,300 PC A03/MF A01 
N90-26000/1/GAR 

Towards 2000: The Composite — 

N90-26000/1/GAR 394 PC A03/MF A01 
N90-26001/9/GAR 

Prediction of Rotating Disc Flow and Heat Transfer in Gas 

Turbine Engines. 

N90-26001/9/GAR 102,395 PC A03/MF A01 
N90-26002/7/GAR 

Prediction and Mi it of Rotor Bilade/Stator Vane 

Dynamic Characteristics of a Modern AERO-Engine Axial 

Compressor. 

N90-26002/7/GAR 102,396 PC A02/MF A01 
N90-26003/5/GAR 


Impact and Requirements of New Materials on Aeroen- 





26003/5/GAR 102,397 PC A03/MF A01 

N90-26004/3/GAR 

Aircraft Exhaust Emissions: An Engine Manufacturer's Per- 

spective. 

N90-26004/3/GAR 102,398 PC A03/MF A01 
Sees 

Application Ceramics in Gas 

nob ce0ns/O/GA 102,399 eC AOS A03/MF A01 
N90-26008/4/GAR 

Turbine Blade Heat Transfer Coefficient Evaluation by 

eaees Version of STANS. Comparison with Experimental 

N90-26008/4/GAR 102,400 PC A03/MF A01 
N90-26009/2/GAR 

Hot Gas | i istics and Flow Visualization of 

a Vectored Thrust Stove Concept. 

N90-26009/2 103,301 PC A03/MF A01 
ddenuioas 

Model Fi i Control System Design: Preliminary 

ATTAS in-Flight ition Test Results. 

N90-26010/0/GAR 102,401 PC A03/MF A01 
N90-26011/8/GAR 

H-I Based Integrated Flight-Propulsion Control Design 

for a STOVL Aircraft in aes Flight. 

N90-26011/8/GAR 102,402 PC A03/MF A01 
N90-26012/6/GAR 

Nwey- I Eanaton ipa hak mas Guidance and Control 

Panel yl ant mm Design Concepts 

for Highly integrated Flight Sntical Guidance and Control 

N90-26012/6/GAR 102,482 PC A03/MF A01 
N90-26013/4/GAR 

Guidance and Control eee = Aerospace Vehicles. 

N90-26013/4/GAR 02,403 PC A06/MF A01 
OR-52 VOL. 91, No. 2 


N90-26014/2/GAR 


Investigation of the Use of Singular Perturbation Methods 
and Modal Control Theory in the Derivation or Aircraft Con- 


trol Schemes. 
N90-26014/2/GAR 102,483 PC A03/MF A01 
N90-26015/9/GAR 


ee Mittels Seitlich Austretender Strahlen (Maneu- 
by ey > Lateral Jets). 





N90- 15/9/G. 102,404 PC A04/MF A01 
ibesbarnean 

AM-X High Incid Trials, D it and Results. 

N90-26016/7/GAR 108 405 PC A02/MF A01 
N90-26017/5/GAR 


Low- Wind Tunnel Investigation of the Static Stability 
Contr ce 


and ‘ol Meg eee an Advanced — 

oy eyes the Propellers Placed over the Tail 

N90- 17/5/GAR 102,406 PC A05S/MF A01 
N90-26019/1/GAR 

Supersonic Wind Tunnel Nozzles: A — Annotated 

Bibliography to Aid in the Development of Quiet Wind 

Tunnel Tec! ——- 

N90-26019/1/GA\ 102,520 PC A05/MF A01 
N90-26021/7/GAR 


Space Explorati Cost, Schedule, and Perf of 

ao MARS Observer Mission. Pe Sheet 7 = Chair- 
mittee on Science, Technology, and Space 

Committee on Commerce, er and Transportation, us 














Senate 

N90-26021/7/GAR 105,420 PC A03/MF A01 
$90-20022/6/GAR 

Space €: i Cost, Schedule, and Perf 

NASA's Mission = Venus. Fact ‘Sheet for the 

Chairman, Science, Technology, and 

Space, Committee on on Mg Science, and Transporta- 

tion, US Senate. 

N90-26022/5/GAR 105,421 PC A03/MF A01 
N90-26023/3/GAR 


Space Exploration: Cost, Schedule, and Performance of 
NASA's Ulysses Mission to the Sun. Fact Sheet for the 
Chairman, lee on Science, pee and 
Page ye lee on Commerce, Science, and Transporta- 





N90-26023/3/GAR 105,422 PC A03/MF A01 
N90-26024/1/GAR 

Space am: Space Debris a Potential Threat to Space 

Station and Shuttle. 

N90-26024/1/GAR 105,423 PC AQ3/MF A01 
N90-26025/8/GAR 

Space Exploration: Cost, Schedul 

a 's Galileo Mission to Jupiter. Fact ‘Sheet or the Chair 

Subcommittee on Science, Technology, and 

Commitee on Commerce, Science, and Transportation, us 

N90-26025/8/GAR 105,424 PC A03/MF A01 
N90-26026/6/GAR 

PROJECT EXODUS. 

N90-26026/6/GAR 105,425 PC A09/MF A02 
N90-26027/4/GAR 

Terrapin jonaeage Manned Mars Mission Proposal. 

N90-26027/4/GA 105,426 PC A10/MF A02 
N90-26028/2/GAR 

Forbidden Tangential Orbit Transfers Between intersecting 

Keplerian Orbits. 

N90-26028/2/GAR 105,609 PC A04/MF A01 
N90-26030/8/GAR 

National Space Test Centers, Lewis Research Center Fa- 

N90-26030/8/GAR 105,585 PC A02/MF A01 
N90-26032/4/GAR 

Orbiter Utilization as an ACRV 

N90-26032/4/GAR 105,516 PC A06/MF A01 
N90-26033/2/GAR 

Traj Optimization for an Asymmetric Launch Vehicle. 

/2/GAR 105,610 PC A06/MF A01 

N90-26035/7/GAR 

IRIS System and Future Application to Expandable Launch- 

ers. 

N90-26035/7/GAR 105,586 PC A02/MF A01 
N90-26036/5/GAR 


Effect of interplanctery Trajectory Options on a Manned 





N90-26036/5/GAR 105,517 PC A0S/MF A01 
N90-26039/9/GAR 

Preliminary tem Designs for the Assured Crew 

Return Vehicle (ACRV), Volume 1 


N90-26039/9/GAR 105,518 PC A25/MF A04 
N90-26040/7/GAR 


Debris/ice/TPS Assessment and Photographic Analysis for 
Shuttle Mission STS-31 


N90-26040/7/GA 105,519 PC A08/MF A01 
N90-26041/5/GAR 

Space Tr: nn erat 

N0.20041/8/QAR 105,690 PC A03/MF A01 
N90-26042/3/GAR 


Sate SPDR: Lager ay Ghemtnnt G0 Sipe Seep 
N90-26042/3/GAR 105,631 PC A06/MF A01 


pyre crew 
momous SR Processor for Orbital Debri 

N90-20044/876 AR 105,632 PC. A06/MF A01 
N90-26045/6/GAR 

Texstar: The All-Texas ervey Satellite System. 

N90-26045/6/GAR 03,054 PC A05/MF A01 
N90-26046/4/GAR 

Design and Implementation of Robust Decentralized Con- 

= Laws for the ACES Structure at Marshall Space Flight 

inter. 

N90-26046/4/GAR 105,520 PC A0S/MF A01 

N90-26047/2/GAR 


phone | for Space Station Freedom Laboratory Payload In- 


N80-260 26047/2/GAR 105,521 PC A03/MF A01 
N90-26048/0/GAR 
Literature Concerning Control and Display Tec! 
icable to the Orbital taney Vehicle (OMV). 
90-26048/0/GAR 522 PC A08/MF A01 
N90-26049/8/GAR 


Nasa/Usra University Advanced Design Program at the 
University of Illinois for the 1968. 1990 A Year. 
PC A03/MF A01 


N90-26049/8/GAR 105,633 
N90-26050/6/GAR 
= Cargo Return Vehicle. Volume 1: Conceptual 
N90- 36050/6/GAR 105,523 PC A12/MF A02 
N90-26051/4/GAR 
— SPARC: ce-Based Aeroassisted Reusable Craft. 
26051/4/GAI 105,524 PC A08/MF A01 


pees 2/GAR 


iconic Cargo Return Vehicle with an Advanced Recovery 
Sra tem. Volume 1: Conceptual 


NO0-26052/2/GAR 525 PC A11/MF A02 
N90-26053/0/GAR 

Aerobraking — Transfer Vehicle. 

N90-2605370 0/G 105,526 PC A06/MF A01 
Pare wnmetar 

Comparison of og son Predicted by NASCAP/LEO Model 

Simulations with coy seo Langmuir-Type Bare Probe 

Models for an insulated Cable a1 pe Lp ay 

N90-26054/8/GAR PC / MF A01 
N90-26055/5/GAR 


Background, ae Beene and Pe ony of the Ongoing 
Lye] Hydrogen Program for the 








NOO. 08055/5/GAR 103,348 PC A03/MF A01 
N90-26056/3/GAR 

—— for oo im, Systems: A Bibliography with 

NSO-260S6/2/GAR ™ 105,528 PC A12 
N90-26057/1/GAR 

Test aux lons Lourds de VLSI Programmablies (Heavy lon 

Tests on Programmable VLSI). 

N90-26057/1/GAR 105,634 PC A08/MF A01 
rice wpa 

ee —— Module: An Italian Contri- 

NOO-26058/9/ 78AR ron 6ae PC A03/MF A01 
N90-26059/7/GAR 

copes Features of the Tethered Systems for Space 

N90-26059/7/GAR 105,636 PC A03/MF A01 
N90-26060/5/GAR 

Posns fom Applications of Tethered Systems to Mars Explo- 

Noo 20080/6/GAR 105,637 PC A03/MF A01 
N90-2606 1/3/GAR 

Structures for Remotely Deployable Precision A 

N90-26061/3/GAR 105,529 PC A04/MF A01 
N90-26063/9/GAR 

Resistance Strain Gage with Repeatable and Cancellable 

Apparent Strain for Use to 800 C. 

N90-26063/9/GAR 104,011 PC A02/MF A01 
N90-26064/7/GAR 

RSRM-9 (360L009): Ballistics Mass Properties. 

N90-26064/7/GA 103,328 PC A03/MF A01 
N90-26065/4/GAR 


oe 2 a tate Carbon Monoxide and Oxygen Ig- 


NBO.26065/4/GAR 103,349 PC A03/MF A01 
N90-26066/2/GAR 
Space Shuttle: Follow-Up Evaluation of NASA's = 
a Motor Procurement. Report to the Chairman, Com- 
on Government Operations, ong Le of Representa- 


Noo-28086/2/GAR 103,329 PC A03/MF A01 

N90-26067/0/GAR 
Flight Motor one 360L007 (STS-33R). 

N90-26067/0/ 103,330 PC A08/MF A01 
——a” 

Aeolian Removal of Dust from Radiator Surfaces 

N90-26068/8/GAR 105,476 PC AOS/ Mar A A01 
N90-26069/6/GAR 


Estimation of Minority Carrier Diffusion Lengths in InP/ 
GaAs Solar Cells. 
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N90-26069/6/GAR 103,799 PC A02/MF A01 
N90-26070/4/GAR 
Filtering of Plume Emission Spectra. 
26070/4/GAR 103,331 PC A03/MF A01 
N90-26071/2/GAR 
Preliminary Plume Characteristics of an Thruster. 
N90-26071/2/GAR 103,332 A03/MF A01 
N90-26074/6/GAR 


of the Martian Environment on Power 
System t Materials: A Theoretical 7 
N90-26074/ yGAR 105,477 PC /MF AQ1 
N90-26075/3/GAR 


Proceedings of the LDEF Materials Data Analysis Work- 

N90-26075/3/GAR 105,638 PC A13/MF A02 
N90-26076/1/GAR 

Strain Energy Release Rate Analysis of Delamination in a 


Tapered Laminate Subjected to Tension Load. 
N90-26076/1/GAR 104,136 PC AQ4/MF A01 
N90-26077/9/GAR 
and Postbuckling Behavior of Square Compres- 
sion-Loaded  wonwed Plates with Circular Cutouts. 
N90-26077/9/ 104,137 PC A03/MF A01 
uinaulaaedak 
jan Mechanisms in Composite “ween and Ripple 
ition Mechanism in Erosion. (Part 1). 
N9O-26078/9/GAR 104, 189° PC A07/MF A01 
N90-26079/5/GAR 


Erosion Mechanisms in i Comme ae and Ripple 
Formation Mechanism in Erosion. (Part 2 
N90-26079/5/GAR 104,190 PC A06/MF A01 
N90-26080/3/GAR 
Carbon-Carbon Composites: Emerging Materials for Hyper- 


NO 26080/3/GAR 102,407 PC A03/MF A01 





N90-26082/9/GAR 
Inf Mi on the Tensile Behavior of an 
N90-26082/9/GAR 104,138 PC A03/MF A01 
N90-26087/8/GAR 


Metal Matrix Composites and Powder Processing for 


AERO-E: Applications. 
N90-26087/8/GAR 104,139 PC A03/MF A01 


N90-26092/8/GAR 
Pressure Dependence of Thermoelectric Power of High Tc 


123 Compound. 

N90-26092/8/GAR 104,115 PC A03/MF A01 
N90-26093/6/GAR 

Rotational and Translational Effects in Collisions of Elec- 

tronicall Leeny Diatomic 

N90- 6/GAR 103, 189 PC A03/MF A01 
anaemia 

Supersonic Reacting Internal Flow Fields. 

N90-26094/4/GAR 103,302 PC A0S/MF A01 
N90-26095/1/GAR 


Carbon Deposition Model for Oxygen-Hydrocarbon Com- 
bustion. Task 6: Data Analysis and Formulation of an Em- 


26095/1/GAR 103,261 PC AOS/MF A01 
N90-26107/4/GAR 
Si of the Fatigue Behavior in Scratched Samples of Al- 
ui '2090-T3). 
N90-26107/4/GAR 104,208 PC A04/MF A01 
N90-26108/2/GAR 
Hydrogen Induced Fracture Characteristics of Single Crystal 
Nickel-Based alloys. 
N90-26108/2/GAR 104,163 PC AOS/MF A01 
N90-26115/7/GAR 
Effect of Boron on ae Hot Cracking in Ni-Cr-Fe 
Superalloys 
N90-26115/7/GAR 104,164 PC A06/MF A01 
N90-26120/7/GAR 
Design for Fatigue Crack Growth Resist- 
ance in Ni- ; 
N90-26120/7/GAR 104,209 PC A03/MF A01 
N90-26122/3/GAR 


Temperature Multiaxiale Creep Testing of Nimonic 
115. 
N90-26122/3/GAR 104,210 PC A03/MF A01 


N90-26123/1/GAR 

Structures and Mechanical Properties of Near-beta Titani- 

um Alloys TIVIOFE2AL3 and TIV10CU3AL3. 

N90-26123/1/GAR 104,211 PC A06/MF A01 
N90-26128/0/GAR 

Soil Stabilization Mat for Lunar Launch/ Site. 

N90-26128/0/GAR 105,530 PC /MF AO1 
N90-26129/8/GAR 

N90-26129/8/GA\ 103,230 PC A03/MF A01 
N90-26 130/6/GAR 

Fracture loumes of Polyimide Films. 

N90-26130/6/GAR 104,126 PC A03/MF A01 
N90-26131/4/GAR 


» — erence of a Thermally Imidized Soluble Polyimide 
N90-26131/4/GAR 103,231 PC A03/MF A01 


N90-26142/1/GAR 
Eapriae of a Noninteractive Reliability Model for Ceramic 
N90-26142/1/GAR 104,140 PC A02/MF A01 
N90-26 150/4/GAR 
Unders' Silica Bi 
N90-26150/4/GAR 
N90-26151/2/GAR 
Time T 
a ae Relations During Rubber Forming Con- 
N90-26151/2/GAR 104, 141 PC A03/MF A01 
N90-26152/0/GAR 
Modelling of the Processing of Incompatible Polymer 
N90-26152/0/GAR 103,232 PC A10/MF A02 
N90-26154/6/GAR 
reg 4 des Conditions nye sur la Microstructure 
et les Propprietes Mecaniques du Nitrure de Silicium (Influ- 
ence of the Manufacturing ot hy on the Microstructure 
N90-26154/6/GAR 
N90-26 160/3/GAR 


Nea NO Prose “toe ee eS 
ae ecm Tank Experimental Simulation 


arg Fon 


N90-26161/1/GAR 


Fluid Phase hy cy meh te Be for Flight on a 
Shuttle Get Away -” a Canister. 
N90-26161/1/GAR 


05,676 PC A04/MF A01 
N90-26 162/9/GAR 


104,116 PC A03/MF A01 


the Silicon Nitride). 
104,117 PC A07/MF A01 


103,282 PC A03/MF A01 





N90-26162/9/GAR 
N90-26163/7/GAR 

New Findings and Instrumentation from the NASA Lewis 

+ i oY 

N90-26163/7/GAR 105,427 PC A02/MF A01 
N90-26164/5/GAR 

Bubble, Drop and Particle Unit (BDPU): A Multi-User Micro- 


Rig0-26164/5/GAR 105,531 PC A03/MF A01 


105,677 PC A09/MF A01 


N90-26165/2/GAR 
il Experiment. 
NoO-261 65/2/GAR 105,478 PC A08/MF A01 
N90-26166/0/GAR 
a Paint Removal Techniques for Aircraft Struc- 
N90-26166/0/GAR 102,408 PC A03/MF A01 
N90-26 167/8/GAR 
ted Dynamic Response of a Servovaive Controlled 
Hydraulic tor. 
N90-26167/8/GAR 104,092 PC A03/MF A01 
N90-26 169/4/GAR 
Nasa Project Status Reports: C R 





Can Be Met, But Reliability Must Be Ensured. 

N90-26169/4/GAR 102,260 PC A03/MF A01 
N90-26170/2/GAR 

Critical Evaluation of Jet-a Spray Combustion Using Pro- 

oe Kinetics in Gas Turbine Combustion Simu- 

ted by KIVA-2. 

N90-26170/2/GAR 
N90-26171/0/GAR 

Gener Simulation of Gear Tooth Manufacturing Process- 


N90-26171/0/GAR 104,093 PC A04/MF A01 
N90-26172/8/GAR 

Analysis of a Mars-Stationary Orbiting Microwave Power 

Transmission System. 

N90-26172/8/GAR 103,567 PC A0Q3/MF A01 
N90-26173/6/GAR 

Materials and Structures for 2000 and ; An Attempt- 

ed Forecast by the Dir Materials and Structures Depart- 
ment. 


103,303 PC A03/MF A01 


N90-26173/6/GAR 102,409 PC AOS/MF A01 
N90-26174/4/GAR 

Manufacturing Control: A Basis for Analysis. 

N90-26174/4/GAR 104,057 PC A03/MF A01 
N90-26210/6/GAR 

Codpmont Fi Study: Very High Frequency Commu- 


ay ty (136-137 “an 
N90-26210/6/GAR 102,484 PC A03/MF A01 


N90-26213/0/GAR 
Feasibility on of a Synthesis enone for Array Feeds 
to Improve Radiation Performance of Large Distorted Re- 
N90-26213/0/GAR 
N90-26214/8/GAR 
New Technique in the Global Reliability of Cyclic Communi- 


cations ; 

N90-26214/8/GAR 103,358 PC A03/MF A01 
N90-26215/5/GAR 

Space Operations: Nasa’s Communications Support for 

Earth Orbiting Spacecraft. Report to Chairman, Subcommit- 

tee on Space Science and Applications, Loewen ky on Sci- 


103,489 PC A12/MF A02 


ence, and Technology, House of Ri 

N90-26215/5/GAR 105,587 A0S/ME A A01 
N90-26216/3/GAR 

Novel Multireceiver Communications System Configuration 

Based on Optimal Estimation Theory. 


N90-26236/1/GAR 
N90-26216/3/GAR 103,359 PC A05S/MF A01 
N90-26217/1/GAR 
Telecommunications and Data — iti Wks 
N90-26217/1/GAR 103,360 A10/MF A02 
N90-26218/9/GAR 
Goldstone Intracomplex Connected Element 
N90-26218/9/GAR 
(Order as N90-26217/1/GAR, PC atorme A A02) 
N90-26219/7/GAR 
Seeneeenaes Technique for Precise Orbit Determina- 
N90-26219/7/GAR 
( 


(Order as N90-26217/1/GAR, PC Ato/Me a 02) 
N90-26220/5/GAR 
hvonnsiien Coster). of 0. Sais Pas of Phane-Datey Delp 
a Short Baseline Connected Element interferometer. 


N00-26220/5/GAR 105,589 
(Order as N90-26217/1/GAR, PC A10/MF A02) 


(Order as N90-26217/1/GAR, PC A1O/ME r Aoe) 
N90-26222/1/GAR 
Sanity epetasten pitti 
N50-26250/1/GAR 
(Order as N90-26217/1/GAR, PC Ato/Mr A 02) 
N90-26223/9/GAR 
Study of of the Influence of Hg(6(3)P2) Population in a Low- 
on Mercury lon of A at 1942 NM. 
NOO- 2622/67 
(Order as N90-26217/1/GAR, PC Ato/ME A02) 
N90-26224/7/GAR 
Application of inertial Instruments for DSN Antenna Point- 
gang rac. 
(Order as N90-26217/1/GAR, PC ANO/ME A rH 
N90-26225/4/GAR 
Design and Performance Analysis of the Dss-13 Beam Wa- 
N00-26205/4/0A 
26225/4/GAR 
(Order as N90-26217/1/GAR, PC arorueh Maa 
N90-26226/2/GAR 
Two-Telescope Receiver ign for Optical 
Design Deep Space 
N90-26226/2/GAR 
(Order as N90-26217/1/GAR, PC Ato/Me 4 
N90-26227/0/GAR 


ye Rate, and Dif od ange Obeerabies 
, Rate, and Differenced R. 
N90-26227/0/GAR 
(Order as N90-26217/1/GAR, PC ator A 02) 


N90-26228/8/GAR 
Initial Results on ee ee ot OS a oe 


tern Recognition T 
No0-26208/8/GAR ow 105,595 
(Order as N90-26217/1/GAR, PC A10/MF A02) 


N90-26229/6/GAR 
Dss 15, 45, and 65 34-Meter wranomane ty the Added Radio 
Frequency Performance Enhancement ee Added to the 
Elevation Angle Changes. 
N90-26229/6/' 
(Order as N90-26217/1/GAR, PC ator s 02) 
N90-26230/4/GAR 


(Order as N90-26217/1/GAR, PC AtorMe A ‘koa 
N90-26231/2/GAR 
louse Se of Future 


Noo 26031/2/¢ /2/ 
¢ (Order as N90-26217/1/GAR, PC A1O/ME f 02) 


Detected by Orbital Debris Radar. 


(Order as N90-26217/1/GAR, PC Ato; 02) 
N90-26233/8/GAR 


Gort Using Coated ee LF arm Pattern 
N90-26233/8/' bee PA BC AOA/ME A01 


N90-26234/6/GAR 
Figure of Merit Studies of Beam Power Concepts for Ad- 
N90-26234/6/GAR 103,568 PC A04/MF A01 
N90-26235/3/GAR 
Theory of Circular Dielectric Waveguide with Anisotropic 
Sheet Cover. 
N90-26235/3/GAR 105,110 PC A03/MF A01 
N90-26236/1/GAR 


Gueltikeitst h der Skal ton. Veal 
ST we epee la 
eee Domain of the Scalar Kirchnoft and 
Rayleigh Sommerfeld Diftracton Theories in the Near Field 


January 15,1991 OR-53 








NTIS ORDER/REPORT NUMBER INDEX 


of Small Phase Objects: Between Calculation 
Models poe Rey ey 


N90-26236/1/GAR 105,111 PC A08/MF A01 
N90-26237/9/GAR 


pine ne ege ay! Peormenggesine Costas/AFC- 
ife Unter Raylei ice 
ori’ nator Gauesecor Rauseneoenng Crag 


A 4 - 
(ecomnence of o Combined Costen/ a Ser none 
———— ive Gaussian 


Noo 2 2805778) ‘AR 
N90-26241/1/GAR 
Transmission, Reflection, and Radiation at Junction Planes 


of Different Open W: 
N90-26241/1/GAR 105,112 PC A12/MF A02 
N90-262. GAR 


prs nn 
183.482 "Pt PC Abe! Ane / ME A01 
N90-26250/2/GAR 


Design of an Optically Controlled Ka-Band GaAs Mmic 
Phased-: Antenna. 


103,362 PC A08/MF A01 


N90-26250/2/GAR 103,491 PC A02/MF A01 
N90-26254/4/GAR 
MTP: An Atomic Multicast Transport Protocol. 
N90-26254/4/GAR 103,363 PC A03/MF A01 
N90-26259/3/GAR 
| 
——— on Initial Behaviour of ra Generated with 
N90-26259/3/GAR 103,598 PC A04/MF A01 
N90-26260/1/GAR 
Travelling-Wave-Based Protection of High-Voltage Net- 
N90-26260/1/GAR 103,493 PC AO7/MF A01 
N90-26261/9/GAR 


Contribution au Test des Circuits Int Cmos: Etude du 
Test des Pannes Stuck-on et Stuck: (Contribution to 
ited Circuit Tests: Study of the Stuck-on and 


-Open Fault Tests). 
N90-26261/9/GAR 103,522 PC A0B/MF A01 





N90-26262/7/GAR 

Simulation des Elektrischen und Thermischen Verhaitens 

von Fi id-Ableitern bei Betrieb 
ition of the Electrical and 


‘unkenstreckeniosen 
an Wechselspannung (Simula‘ 
N90-26262/7/GAR * 103,599 PC A10/MF A02 
eae 
Numerical Analysis of Three-Dimensional Particle-Laden 


N00 26888/4/GAR 102,290 PC A09/MF A01 
are gion 
ition into the Numerical Prediction of Boundary 
a ransition Using the K.Y. Chien Turbulence Model. 
N90-26269/2/GAR 102,291 PC A09/MF A01 





N90-26270/0/GAR 

we Evaluation of Two-Eq Models for Near Wall 

N90-26270/0/GAR 105,022 PC A03/MF A01 
N99-26271/8/GAR 

Measurement of Terms and Parameters in Turbulent 

N90-26271/8/GAR 105,023 PC A07/MF A01 
N90-26272/6/GAR 

Transient of a Grooved Water Heat Pipe 

with Variable Heat 

N90-26272/6/GAR 104,103 PC A02/MF A01 
N90-26273/4/GAR 

Low-Gravity Fluid A Program Overview. 

N90-26273/4/GAR 105,678 PC AQ3/MF A01 
N90-26274/2/GAR 


Natural ing within a Shell. 
N90-26274/2/GAR 105,351 PC AO3/MF A01 
N90-26275/9/GAR 
— Combustion Model. 
26275/9/GAR 103,262 PC A03/MF A01 
N90-26276/7/GAR 
Galerkin Finite Diff 





Laplacian Operators on ba ae 


Unstructured ae Meshes 
N90-26276/7/: 102,292 PC ao2/ MP A01 
N90-26277/5/GAR 


Code Enhancements and Validation of GASP. 

N90-26277/5/GAR 105,024 PC A03/MF A01 
N90-26278/3/GAR 

Initial i i the Nonvented Fill of a 0.14M3 (5 

Ft. 3) Dewar with Nitrogen . 

N90-26278/3/GAR 103, PC A03/MF A01 
N90-26279/1/GAR 

Two-Dimensional Mode! of a Space Station Freedom Ther- 

mai E Stor: Canister. 

N90-26279/1/GA\ 105,532 PC AQ3/MF A01 
N90-26280/9/GAR_ 

Report of the Fiuid Dynamics Panel Working Group 10 on 

Calculation of 3D Separate Turbulent Flows in Boundary 

Layer Limit. 

N90-26280/9/GAR 102,293 PC A07/MF A01 
N90-26281/7/GAR 


Analysis and Mitigation . Numerical mango oe 
and Viscid Computation of Vortex-Dominated : 


OR-54 VOL. 91, No. 2 


N90-26281/7/GAR 102,294 PC A04/MF A01 
N90-26282/5/GAR 
Calculation of 3D Turbulent Jets in Crossflow with a Multi- 
Method and a Second-Moment Closure Model. 
90-26282/5/GAR 102,295 PC A03/MF A01 
N90-26283/3/GAR 
lollimplizites Adi-Verfahren fuer i i 
Si Gerade Schaufeireihen 
Fully implicit ADI Method for Three-Dimensional 
h Straight Blade — 
N90-26283/3/GAR 02,296 PC A05/MF A01 
N90-26284/1/GAR 


—— > ~~. A; An Example with No 


NOO-2e GAR 104,930 PC A03/MF A01 
N90-26286/6/GAR 

Transients in Turbulent Convective Heat Transfer to a Flow 

N90-; /6/GAR 105,025 PC A12/MF A02 
N90-26289/0/GAR 


Effect van een Drie-Di i Bron OP S ing Door 
een Kanaai Met Vierkante Dwarsdoorsnede (Effect of a 
Source on the Flow Through a Channel 





with Square Cross 

N90-26289/0/GAR 102,297 PC A0S/MF A01 
N90-26291/6/GAR 

Computational Fluid Dynamics 3-D Analysis for Advanced 

Transonic i ; 


N90-26291/6/GAR 
N90-26296/5/GAR 


103,304 PC A03/MF A01 


Video Camera So eg for Locating Bullet Holes in Targets 

at a Ballistics Ti 

NO0-26296/8/GAR- 104,994 PC A03/MF A01 
N90-26298/1/GAR 


Technology Development: Future Use of NASA’s Large 
Format Camera Is Uncertain. 
N90-26298/1/GAR 104,999 PC A03/MF A01 


N90-26299/9/GAR 
Optical Characterization of Clouds of Fine Liquid-Nitrogen 


Particles. 

N90-26299/9/GAR 104,012 PC A02/MF A01 
N90-26301/3/GAR 

mae the Quasi-Heterodyne Technique 

for Double-Pul jab Vibration Measuremen' 

NOO-28001/3/GAR 104,997 PC A03/MF A01 
yo ote ll 

NOO-26302/1/GAR A03/MF A01 
N90-26303/9/GAR 

and Holographic Interferometry. 

No080003/0/GAR 104,067 PC A03/MF A01 
N90-26306/2/GAR 

Solid-State Lasers for Coherent Communication and 

Remote Sensing. 

N90-26306/2/GAR 105,067 PC A04/MF A01 
N90-26308/8/GAR 

Theoretical Studies of Pumped Lasers. 

N90-26308/8/GAR 105,068 PC A09/MF A02 
N90-26309/6/GAR 

Effects of Pretrea on a Pt/SnO2 Catalyst 

for the Oxidation of CO in CO2 . 

N90-26309/6/GAR 105,069 PC A03/MF A01 
N90-26320/3/GAR 

Reusable Rocket Engine Turbopump Health Monitoring 

System, Part 3. 

N90-26320/3/GAR 103,333 PC A03/MF A01 
N90-26321/1/GAR 

N90-26321/1/GAR 105,479 PC A04/MF A01 
N90-26322/9/GAR 

Lunar Drill tus. 

NOO260S/S/GAR 105,480 PC A20/MF A03 
N90-26323/7/GAR 

Proof of Principle Model for a Lunar Dumptruck. 

N90-26323/7/GAR 105,481 PC A03/MF A01 


N90-26324/5/GAR 
> cad Final Performance Evaluation Report: Seals, Volume 


N90-26924/5/GAR 105,533 PC A10/MF A02 
N90-26325/2/GAR 


Set 360L001 (STS-26) igniter, Post aoe oy 
N90-26325/2/GAR 103,334 A03/MF A01 


N90-26327/8/GAR 


Peoy Construction of a Wall-Climbing Robot. 
27/8/GAR 102,410 PC A04/MF A01 
~<a 


ay A Cooperating Disparate Manipulators. 
Noo 2632876 105,482 PC A03/MF A01 





psn a 
ane . Dynamic Method Yielding Flexible Manipulator 
tate 
N90-26329/4/GAR 105,483 PC A02/MF A01 
N90-26330/2/GAR 
> aa of an Aut Lunar C Utility Vehi- 
#90-2690/2/GAR 105,484 PC A08/MF A01 


N90-26331/0/GAR 

poe mews Aad ies Walking Robot: A Design Project for 

N90-; 1/0/GAR 104,081 PC A07/MF A01 
N90-26332/8/GAR 

Lunar Articulated Remote Transportation System. 

N90-26332/8/GAR 105,485 PC A08/MF A01 
N90-26333/6/GAR 

pee, aly Lunar Transportation System, Volume 2. 

N90- /6/GAR 105,486 PC A09/MF A01 
N90-26337/7/GAR 


Controller Choice for Robust tn a Performance. 
N90-26337/7/GAR 104,058 PC A03/MF A01 
N90-26344/3/GAR 


jeal-Time Reactive Systems Ri 
Noo 28084/3/GAR 104,059 OPC A02/MF A01 


N90-26345/0/GAR 
Neural Networks for Detecting Defects in Aircraft Struc- 


N90-26345/0/GAR 102,411 PC A03/MF A01 
N90-26346/8/GAR 

Robotic-Aided System for inspection of Aircraft. 

N90-26346/8/GAR 102,412 PC A03/MF A01 
N90-26348/4/GAR 

NDT in Aerospace: The Next Decade (1990'S). 

N90-26348/4/GAR 102,413 PC A02/MF A01 
N90-26349/2/GAR 

Role of NDI in the Certification of Turbine Engine Compo- 

N90-26349/2/GAR 102,414 PC A02/MF A01 
N90-26351/8/GAR 


ee one TODS Hayes 


No0-26051/6/GAR™ 
90-26351/8/GAR 103,512 PC A09/MF A02 
N90-26352/6/GAR 


Analyse Statistique d’UN Modele de Fiabilite des Logiciels 
(Statistical Ai of a Software 


Reliability 

N90-26352/6/GAR 103,466 PC A03/MF A01 
N90-26353/4/GAR 

Un Modele ionnel Bayesien en Fiabilite des 

——— Model for Software Ri 

ity). 

90-26353/4/GAR 103,467 PC A03/MF A01 

N90-26354/2/GAR 


ees pa Composite Beams and Plates for Static and 
N00-26954/2/GAR 105,216 PC A03/MF A01 


N90-26355/9/GAR 

Elevated Temperature Growth. 

N90-26355/9/GAR 103,305 PC A13/MF A02 
N90-26356/7/GAR 

of the Post-Buckling Behavior of Metallic and 

Composite Plates with Centrally Located Cutouts. 

N90-26356/7/GAR 104,044 PC A09/MF A01 
N90-26357/5/GAR 

Analysis of Strain Relaxation in Au/Ni Multilayers by X ray 

Diffraction. ed 

N90-26357/5/GAR 104,212 PC A02/MF A01 
N90-26358/3/GAR 

Structural Analysis of the Main Injector LOX Inlet 

Teo and iis Redesign. 

N90-26358/3/GAR 103,335 PC A03/MF A01 
N90-26359/1/GAR 


Design of Ceramic Components with the NASA/Cares 


Computer 
N90-26359/1/GAR 104,118 PC A03/MF A01 
N90-26361/7/GAR 


fpeehent Dpumares Onision Festenh. ane) S 
Plans for FY 1990 and Accomplishments for 


N90-26361/7/GAR 102,299 PC A05/ MF A01 
N90-26362/5/GAR 
Intergration of em identification and Robust Controller 


igns for Flexible Structures in Space. 
N00. 26302/5/GAR 105,534 PC A03/MF A01 
N90-26363/3/GAR 


Scaling Effects in the Static and Dynamic Response of 
Graphite-Epoxy Beam-Columns. 
N90-26363/3/GAR 105,217 PC A13/MF A02 
N90-26364/1/GAR 
ication of Symbolic Computations to the Constitutive 
of Structural Materials. 
N90-26364/1/GAR 103,241 PC A03/MF A01 


N90-26367/4/GAR 
a 77 et OS 6 ee 


N90-26367/4/GAR 104,219 PC A02/MF A01 
a 

Notch Behaviour of Metal Laminates: Arall and Glare. 

NO0-26968/2/GAR 104,045 PC A04/MF A01 
N90-26371/6/GAR 





Residual M pha 8 
fraction on Electron Beam Welded Joints and 


N90-26371/6/GAR 104,182 PC A02/MF A01 





F AO2 
c and 
F AQ1 


F AO1 


K Inlet 
F AO1 


F AO1 


F A01 


itroller 
F A01 


ise of 
F A02 


F A01 


jrowth 
F AO1 


Glare. 
F AO1 


ay Dif- 


IF AO1 
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N90-26372/4/GAR 
neem Analysis of Continuous Fiber Composite Lami- 
nai 
N90-26372/4/GAR 104,142 PC A03/MF A01 
N90-26373/2/GAR 
Structural Dynamics Branch Research and Accomplish- 
N90-26373/2/GAR 105,639 PC A04/MF A01 
N90-26375/7/GAR 


Hiris Performance S' 

N90-26375/7/GAR 
N90-26376/5/GAR 

Modeling, Simulation, and Analysis of Optical Remote 


NOO-20070/5/GAR 105,679 PC A10/MF A02 
N90-26377/3/GAR 
a 104458 we 04M AO 


105,070 PC A03/MF A01 


Practical Applications 
N90-26377/3/GAR 
N90-26378/1/GAR 


and Modeling Near-Surface Reflected and Emit- 
ied Radiation Fluxes at the Fife Site. 
N90-26378/1/GAR 102,925 PC A08/MF A01 
N90-26379/9/GAR 
de Textura Por E 
Distancia DA Funcao de Autocorrelacao (Pattern Classifica- 
tion of ges and Di 
N90-26379/9/GAR 104,729 PC A02/MF A01 
N90-26380/7/GAR 


| meee = Py oe de Dados Poligonais Para Analise 


ficos 

(Hierarchical Structure of Polygonai Data for oe Analy- 
sis and Representation of eae Fe 

N90-26380/7/GAR 04,456 PC "02/MF A01 


N90-26381/5/GAR 

Em Imagens de 

izando Atributos Espaciais (Classification Ri 
paw Led Remote Sensing Imagery Utilizing Spatial Charac- 


N90-26381/5/GAR 104,730 PC A02/MF A01 
N90-26382/3/GAR 
Remote os of Earth Terrai 
N90-26382/3/GAR 
N90-26383/1/GAR 
Reconstruction de Surfaces a Partir des Contours Critiques, 
dans UN ne Multi-images (Surface Reconstruction 
Based on Critical Contours in a Multi-l Context). 
N90-26383/1/GAR 104,731 PC A03/MF A01 
N90-26391/4/GAR 
Megawatt Solar Power Systems for Lunar Surface Oper- 
ations. 


N90-26391/4/GAR 105,487 PC A11/MF A02 
N90-26396/3/GAR 

yey | and Optimization of a Ri tive Fuel Cell 

System Using the Aspen Process Simulator 

N90-26396/3/GAR 103,740 PC A02/MF A01 
a yw 

SA Aerospace Flight Battery my rr 

NOO-263077 1/GAR - /MF A01 

N90-26399/7/GAR 


in. 
104,457 PC A03/MF A01 


MA, — 





of Ti Nitric Acid over the West- 
ern United States and Northeastern Pacific 
N90-26399/7/GAR 103,834 PC A03/MF A01 
N90-26400/3/GAR 
Measurements of CH4, N20, CO, H2O and O3 in the 
+’ Atmosphere by the ATMOS on Space- 
N90-26400/3/GAR 
N90-26401/1/GAR 
Global Consequences of Increasing Tropospheric Ozone 
Concen' 


102,926 PC A04/MF A01 


trations. 
N90-26401/1/GAR 102,812 PC A03/MF A01 
N90-26402/9/GAR 
New Observations of Stratospheric N2O05. 
N90-26402/9/GAR 102,927 PC A03/MF A01 
N90-26403/7/GAR 


Nordic Si ium on A\ 
N90-26403/7/GAR 
N90-26404/5/GAR 
Deposition to the Baltic Sea. 
N90-26404/5/GAR 103,943 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26405/2/GAR 
estonten ont poeppenant.ct On EAS Stade ter Lang 
Range Transport and Deposition of Pollutants. 
N90-26405/2/GAR 103,835 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26406/0/GAR 
Eulerian Transport Model for NOX-Compounds. 
N90-26406/0/GAR 102,929 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26407/8/GAR 
Hom Bw Variation of Lead-210 in Relation to Particie- 
in Surface Air in Finland. 
NBO 2640 /8/GAR 
(Order as N90-26403/7/GAR, PC A0e/Me s ron 
N90-26408/6/GAR 
Further Development and Application of an ‘Atmospheric 
Chemistry Trajectory Model. 


102,928 A06/MF A01 


N90-26408/6/GAR 102,930 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26409/4/GAR 
Natural and Anthropogenic Compounds in Bulk Precipita- 
tion at Blidoe (Archipelago of Stockholm, Sweden). 
N90-26409/4/GAR 102,931 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26410/2/GAR 
pene Results - ha the Precipitation Chemistry Measure- 
N90-26410/2/GAR 102,932 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26411/0/GAR 
Ice Core Studies and the past Atmospheric Environment of 
N90-26411/0/GAR 102,933 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26412/8/GAR 


Renland Ice Core (Greenland): A Source for Climatic Stud- 

ies over 100,000 Years. 

N90-26412/8/GAR 102,934 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26413/6/GAR 
Results from Global Tropospheric Sulphur Simulations. 
N90-26413/6/GAR 


102, 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26414/4/GAR 
Comparison of the Contribution of Various Gases to the 
N90-26414/4/GAR 102,936 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26415/1/GAR 
eee ee Se Se oe Ce A 
Contribution to the Euratrac Subproject TOR 
N90-26415/1/GAR 103,83 
(Order as N90-26403/7/GAR, PC A06/MF rif 
N90-26416/9/GAR 


Vertical Ozone Probing with Lidar. 
N90-26416/9/GAR 103,898 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26417/7/GAR 


and its fetaten to the Atmospheric 
of Northern Europe. 
N90-26417/7/GAR 102,93: 
(Order as N90-26403/7/GAR, PC A06/MF rug 


N90-26418/5/GAR 
of Biogenic Aerosol Particles from the 
Amazon Basin During Dry and Wet Season. 
N90-26418/5/GAR 
(Order as N90-26403/7/GAR, PC A06/ME A on) 
N90-26419/3/GAR 
— of Mercury Between the Atmosphere and Lake or 
N90-26419/3/GAR 103,944 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26420/1/GAR 
Aqueous Atmospheric Chemistry of Mercury. 
N90-26420/1/GAR 102,939 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26421/9/GAR 


Measurements of Monoterpenes in a Coniferous Forest. 
N90-26421/9/GAR 102,940 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26422/7/GAR 
re emma reg FP 


N90-26422/7/GAR 102,94 
(Order as N90-26403/7/GAR, PC A06/MF ‘A01) 


’ N90-26423/5/GAR 


pene) a eS 


of Meteorology and Chemistry. (Abstract Only). 
N90-26423/5/GAR 102,942 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26424/3/GAR 
Stratospheric Chemistry 
N90-26424/3/GAR 102,943 

(Order as N90-26403/7/GAR, PC A06/MF A01) 

N90-26425/0/GAR 


Formation Kinetics of N20 in the Atmosphere. 
N90-26425/0/GAR 102, 
(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26426/8/GAR 
Photodissociation of NO2: Influence of Photolysis Wave- 
+ oe and Temperature Dependence on Product Forma- 


N00.26426//GAR 102,944 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26427/6/GAR 
Pieteatnn & OS n bo See 
sphere: A General Parametrization the Schumman- 


Ri 
N9026427/6/GAR 102,945 
(Order as N90-26403/7/GAR, PC A06/MF A01) 


N90-26428/4/GAR 


Collection and Analysis of Atmospheric Peroxides. 
N90-26428/4/GAR 102,946 


N90-26458/1/GAR 


(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26429/2/GAR 
—— of wo» Me ar Radical by Cu lon Catalysed Reac- 
N90-26429/2/ 102,94 
(Order as N90-26403/7/GAR, PC A06/MF not) 
N90-26430/0/GAR 


Heterogeneous Transformation of Peroxyacetyinitrate. 
N90-26430/0/GAR 


102,948 

(Order as N90-26403/7/GAR, PC A06/MF A01) 
N90-26432/6/GAR 

Annual and interannual Variations of Earth-Emitted Radi- 

ation Based on a 10-Year Data Set. 

N90-26432/6/GAR 103,050 PC A03/MF A01 
N90-26433/4/GAR 

Earth Radiation Budget Experiment (ERBE) Validation. 

N90-26433/4/GAR 103,051 PC A04/MF A01 

N90-26435/9/GAR 


NASA/Msfc Global Reference Atmospheric Model, 1990 
Version (GRAM-90). 
N90-26435/9/GAR 102,866 PC A06/MF A01 


N90-26436/7/GAR 
and Earth Observation: Electrical Field 


LF) 

N90-26436/7/GAR 105,428 PC A09/MF A01 
N90-26437/5/GAR 

Proceedings of a Workshop on Lunar Volcanic Glasses: 

Scientific and Resource Potential. 

N90-26437/5/GAR 104,490 PC A05/MF A01 
N90-26440/9/GAR 

Quantum Ballistic and Adiabatic Electron Transport, Studied 

with Quantum Point Contacts. 

N90-26440/9/GAR 105,129 PC A07/MF A01 
N90-26446/6/GAR 

SOs Ses one 

son of Radiative Transfer Theory with Observations by Sat- 

ellite and Aircraft. 

N90-26446/6/GAR 102,949 PC A04/MF A01 
N90-26447/4/GAR 

27-28 October 1986 FIRE IFO one Case Study: Cirrus 

Parameter Relationships Derived from Satellite and Lidar 


N90-26447/4/GAR 102,950 PC A0S/MF A01 
N90-26448/2/GAR 
Analysis and Improved 
Pulse Doppler Radar Signal 
Hazardous Windshear. 
N90-26448/2/GAR 


for Airt 
in the Detection of 


102,905 PC A07/MF A01 





N90-26449/0/GAR 
Estimation of C tive Rain Vol Utilizing the Are- 
Time-| Te i 
N9O-; /0/GAR 102,951 PC A01/MF A01 
N90-26450/8/GAR 


Flugzeugmessungen der Turbulenzstruktur in Cirruswolken 
errr. 6:0, Rees, Sa, » 


102,952 PC A07/MF A01 


104,931 PC A03/MF A01 
N90-26452/4/GAR 


Sere en <0 2, Se ee oe 
1 f° 


N90-26452/4/GAR 105,680 PC A22/MF AOS 
N90-26453/2/GAR 

Effects of on Rat Muscle. 

N90-26453/2/' 


104,369 

(Order as N90-26452/4/GAR, PC A22/MF A03) 
N90-26454/0/GAR 

Se A Ry om Pak Rate, ating and Contep 


N90-2645470/GAR 104,370 
(Order as N90-26452/4/GAR, PC A22/MF A03) 


N90-26455/7/GAR 104,371 


N90-26456/5/GAR 


Alterations 
tive Tissues During 14 Days of 
N90-26456/5/' 104,372 
(Order as N90-26452/4/GAR, PC A22/MF A03) 
N90-26457/3/GAR 
Ce Be ee eS 
Bone Cells and 


2: Morphology and Histochemistry 
Vasculature othe Tibia: Pat Nuclear Volume Analysis of 
Osteoblast in Periodontal Ligament Cells; Part 
4: Intervertebral Swelling Pressure Associated with Mi- 





7/3/GAR 
(Order as N90-26452/4/GAR, PC az2/Mer } 03) 


N90-26458/1/GAR 
Experiment K-6-04. Trace Elernent Balance in Rats During 
Spaceflight. 
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N90-26458/1/GAR 
(Order as N90-26452/4/GAR, PC A22/Mir 4 ‘s03) 
N90-26459/9/GAR 
Experiment K-6-05. The Maturaton = Bone and Dentin 
Matrices in Rats Flown on Cosmos 188 
N90-26459/9/GAR 
(Order as N90-26452/4/GAR, PC A22/Me4 ios) 
N90-26460/7/GAR 
rs K-6-06. Morphometric Em Analyses of 
Plates from aanal 1887 Rats. 
Noo 7/GAR 104,376 
(Order as N90-26452/4/GAR, PC A22/MF A03) 
N90-26461/5/GAR 
Experiment K-6-07. Metabolic and Morphologic Properties 
of Muscle Fibers after Spaceflight. 
N90-26461/5/GAR 
(Order as N90-26452/4/GAR, PC a2aiMir j ‘03 
N90-26462/3/GAR 
tt K-6-08. Biochemical and Histochemical Obser- 
vations of Vastus Medialis. 
N90-26462/3/GAR 
(Order as N90-26452/4/GAR, PC A22/Me 1 ‘i03) 
N90-26463/1/GAR 
Experiment K-6-09. M | and Biochemical Investi- 
gation of poe ne -Induced Nerve and Muscle Break- 
down. Part 1: Investigation of Nerve and Muscle —_ 
8 a= Spaceflight; Part 2: Biochemical Analysis o' 
N90-26463/1/GAR 104,3 
(Order as N90-26452/4/GAR, PC A22/MF ‘soa 
N90-26464/9/GAR 
Experiment K-6-10. Effects of Zero Gravity on Myofibril Pro- 
ao Content and Isomyosin Distribution in Rodent Skeletal 


N90-26464/9/GAR 104,380 
(Order as N90-26452/4/GAR, PC A22/MF A03) 
N90-26465/6/GAR 
ae K-6-11. Actin mRNA and Cytochrome C Mrna 


Concentrations in the Tricepts Brachia Muscle of Rats. 
N90-26465/6/GAR 104,381 
(Order as N90-26452/4/GAR, PC A22/MF A03) 
N90-26466/4/GAR 
Experiment K-6-12. ~~ ¥ tric Studies of fv or Gran- 
ules and Hepai 1: Morphometric Study of the 
Liver, Part 2: The trial sal, pr env <a ad 
N90-26466/4/GAR 


as N90-26452/4/GAR, PC A2a/Mie } ios) 

N90-26467/2/GAR 
Goatees K-6-13. neg ee ay and Bi Exami- 
ition of Heart Tissue. Part 1: Effects of + eee on 
dial Fine St a Was Saami ietion 
1087, acne Studies. Part 2: Cellular Distribution of 





Cyclic Ampdependent Protein Kinase Regulatory Subunits 
in Heart Muscle of Rats 188 
N90-26467/2/GAR 


(Order as N90-26452/4/GAR, PC A22/Mi 4 rnd 
N90-26468/0/GAR 
—- K-6-14. Hepatic Function in Rats after Space- 


NB0-26468/0/GAR 
(Order as N90-26452/4/GAR, PC A22/MF PA03) 

N90-26469/8/GAR 
Experiment K-6-16. M ral E of Rat 
Testes. The Effect of eames G57 Flight on yo Ba 

ial Population and Testosterone Level in Rat Testes. 

N90-26469/8/GAR 104,385 
(Order as N90-26452/4/GAR, PC A22/MF A03) 

pps tener 





Experiment K: Structural Changes and Cell Turnover 
in the Rats ® Small itestine Induced by Spaceflight. 


N90-26470. , 986 
as N90-26452/4/GAR, PC A22/MF A03) 
N90-26471/4/GAR 
Experiment K-6-18. Shah ot of Muscarinic and Gaba (Benzo- 
diazepine) Receptors in the Sensory-Motor Cortex, Hipp- 
campus and Spinal Code. 
N90-26471/4/GAR 104,38. 
(Order as N90-26452/4/GAR, PC A22/MF si) 
N90-26472/2/GAR 
Experiment K-6-19. Pineal Physiology in Microgra Rela- 
tion to Rat Gonadal Function. my 
N90-26472/2/GAR 
(Order as N90-26452/4/GAR, PC A22/Me 4 03) 
N90-26473/0/GAR 
Experiment K-6-20. Se ee on Pituitary 
Oxytocin and Vasopressin Content of 
N90-26473/0/GAR 104,38. 
(Order as N90-26452/4/GAR, PC A22/MF ‘sos) 
N90-26474/8/GAR 
Experiment K-6-21. Effect of Mi 1) Metaboli 
Enzymes of Type 1 and Type 2 Muscle Fibers and on (2) 





sory 
ual Muscle Fibers; Part 2: Metabolic Enzymes of Hippocam- 
Ee and Spinal Cord. 
90-26474/8/GAR 104,390 
(Order as N90-26452/4/GAR, PC A22/MF A03) 
N90-26475/5/GAR 


K-6-22. Growth Hormone Regulation, Synthesis 
and Secretion in Microgravity. Part 1: Somatotroph Physiol- 


OR-56 VOL. 91, No. 2 


Part 2: ey gy eg ere Analysis of Hypothalamic 
Hormones. P 3: Plasma Analysis. 
NSO 2Os7S/S/GAR 104,391 
(Order as N90-26452/4/GAR, PC A22/MF A03) 


N90-26476/3/GAR 
Experiment K-6-23. Effect of Spaceflight on Levels and 
Function of Immune Celis. 
N90-26476/3/GAR 
(Order as N90-26452/4/GAR, PC A22/Me4 ‘koa 
N90-26477/1/GAR 
——— K-6-24, K-6-25, K-6-26. Radiation Dosimetry 
NOO26477/1/G R 
(Order as N90-26452/4/GAR, PC A22/Me Kos) 
N90-26478/9/GAR 
Experiment K-6-27. ge of Radiographs and Biosam- 
4 from Primate Studies. 
26478/9/GAR 
(Order as N90-26452/4/GAR, PC a22ie } ‘i03) 


N90-26479/7/GAR 

— of Sensor and Control Designs for Biore- 

RoosetrerviGan 104,269 PC A06/MF A01 
N90-26480/5/GAR 

Proximate Composition of Seed and Biomass from Soy- 

bean Plants Grown at Different Carbon Monoxide (CO2) 

Concentrations. 

N90-26480/5/GAR 104,270 PC A03/MF A01 
N90-26485/4/GAR 

Hemodynamic and ADH Responses to Central Blood 

Volume Shifts in Seine Doneneiee Humans. 

N90-26485/4/GAR (04,294 PC A03/MF A01 
N90-26488/8/GAR 

a igation of Automated Task Learning, Decomposition 

ing. 

N90-26488/8/GAR 103,103 PC A05/MF A01 
N90-26490/4/GAR 

ome of Sensors for Control of Closed Loop Life Support 

ystems. 

N90-26490/4/GAR 103,112 PC A02/MF A01 
N90-26492/0/GAR 

a Interaction with Automated Airborne Decision Making 

lems. 

Nb0-26492/0/GAR 103,107 PC A04/MF A01 
N90-26493/8/GAR 

Choosing a Pilot Subjective Workload Scale to Fit Flight 

Operational Requirements. 

N90-26493/8/GAR 105,708 PC A03/MF A01 
N90-26494/6/GAR 

oe mr Simulations of an Aircraft Pilot/Passenger in 

‘arious Crash Environi 

No0-26404/6/GAR 105,709 PC A03/MF A01 

N90-26495/3/GAR 


Human Performance in Cockpit-Related Systems. 

N90-26495/3/GAR 105,710 PC A03/MF A01 
N90-26496/1/GAR 

Human Factors: The Human Interface with Aircraft Interiors. 

N90-26496/1/GAR 105,711 PC A03/MF A01 
N90-26497/9/GAR 


via Disassembly: A Case in Machine Perceptual 


Development. 

N90-26497/9/GAR 104,035 PC A03/MF A01 
N90-26498/7/GAR 

Grasping with Mechanical netigenee. 

N90-26498/7/GAR 104,082 PC A05S/MF A01 
N90-26499/5/GAR 

Genesis Lunar Outpost Criteria ~ Design. 

N90-26499/5/GAR 105,488 PC A06/MF A01 
N90-26500/0/GAR 

Automation of Closed Environments in Space for Human 

Comfort and — 

N90-26500/0/GA 105,535 PC A06/MF A01 
N90-26501/8/GAR 

ween 0 for a Martian Colony: Structural, Solar 

Collection wd it Distribution Systems. 

N90-26501/8/GAR 105,489 PC A05/MF A01 
N90-26502/6/GAR 

Human Performance Mode’ 

N90-26502/6/GAR 103,108 PC A11/MF A02 
N90-26503/4/GAR 

Development of E: fe Lidar for Aerosol Measurements. 

N90-26503/4/GA 102,906 PC A02/MF A01 
N90-26510/9/GAR 


Research Conducted at the Institute for Computer Applica- 

tions in Science and Engineering in Applied Mathematics, 

Numerical ee and er Science. 

N90-26510/9/GAR 103,468 PC A04/MF A01 
N90-26511/7/GAR 

ne System for Flight Information Manage- 





N90-26511/7/GAR 102,485 PC A05/MF A01 
N90-26512/5/GAR 
Architecture Evaluation for Structural Dy 
tions: Pr mmary. 
N90-26512/5/G. 105,218 PC A02/MF A01 
N90-26513/3/GAR 


Adaptive Fault-Tolerant Routing in Hypercube Multicom- 
puters. 


N90-26513/3/GAR 
N90-26515/8/GAR 
ler Module Used to Calculate the Horizontal Control 


103,381 PC A03/MF A01 


Surface Size of a Conceptual Aircraft Design. 

N90-26515/8/GAR 102,415 PC A06/MF A01 
N90-26517/4/GAR 

Co d’UN Microprocesseur Configurable (Concep- 

tion of a Reconfigurable Microprocessor). 

N90-26517/4/GAR 103,523 PC A12/MF A02 
N90-26522/4/GAR 


Capacity for Patterns and Sequences in Kanerva’s SDM as 
d to Other A 


Cc itive Memory Models. 
N90-26522/4/GAR 103,382 PC A03/MF A01 
N90-26523/2/GAR 


Computer Aided Handling Qualities Evaluation in Frequency 





Domain. 

N90-26523/2/GAR 102,371 PC A03/MF A01 
N90-26524/0/GAR 

ISIS and META Projects 

N90-26524/0/GAR 103,383 PC A03/MF A01 
N90-26525/7/GAR 

Expert System Based Software -_ Tool, Phase 2. 

N90-26525/7/GAR 103,400 PC A15/MF A02 
N90-26526/5/GAR 


Autoplan: A Self-Processing Network Model for an Ex- 
tended Blocks World Planning Environment. 





N90-26526/5/GAR 103,384 PC A03/MF A01 
N90-26527/3/GAR 

Soft Requi Guidance and Control Software 

Development — 

N90-26527/3/GAR 105,490 PC A06/MF A01 
N90-26528/1/GAR 


Hybrid M-Algorithm/Sequential Decoder for Convolutional 
and Trellis Codes. mn 


N90-26528/1/GAR 103,401 PC A01/MF A01 
N90-26534/9/GAR 

Graphics hye nae Utilizing Parallel Processi 

Ng0- 10-26534/9/GAR 103,402 PC AOS/MF A01 
N90-26535/6/GAR 

Tools for Distributed Application Mana: t. 

N90-26535/6/GAR 103,4 PC A03/MF A01 
N90-26536/4/GAR 

Parallel Processors ~— Nonlinear Structural Dynamics Al- 

ms and Softwar 
90-26536/4/GAR 105,219 PC A08/MF A01 

N90-26541/4/GAR 

Documentation of Program Tankpiot. 

N90-26541/4/GAR 105,105 PC A05/MF A01 
N90-26542/2/GAR 

pot tart Reinforces the Competitive Edge of European 

N90-26542/2/GAR 104,036 PC A03/MF A01 
N90-26543/0/GAR 

a Generalized Conjugate Gradient Algorithms. Part 2: 

implementation. 

N90-26543/0/GAR 103,404 PC A03/MF A01 
N90-26544/8/GAR 

png Selection and Design: An Expert System Ap- 

proach. 

N90-26544/8/GAR 102,416 PC A03/MF A01 
N90-26549/7/GAR 

Parallel Algorithm for Surface Plane Intersection. 

N90-26549/7/GAR 103,405 PC A03/MF AO1 
N90-26550/5/GAR 


Formal Verification of the Janus on-Line Multiplier. 
N90-26550/5/GAR 103,406 PC A03/MF A01 


N90-26551/3/GAR 
Segmentation Avant/Apres Reconstruction de Surfaces 3-D 


dans des Images de Profondeur Rene Before and 
after Reconstruction of 3-D Surfaces 7 ao te magery)- 
103, PC AOS? IF AO1 


N90-26551/3/GAR 
N90-26552/1/GAR 
Etude d’Une Classe d’Al mes d’Optimisation Non Con- 
vexe Implementation et Nepbemions (Study of a wa Mo of 
Non Convex Optimization Algorithms: Implementation 


Applications). 
N90-26552/1/GAR 103,407 PC A05S/MF A01 
N90-26553/9/GAR 


plications, Po na ng 
tion Al ms: Implementations = Applications). 
N90-26553/9/GAR 13,408 PC A12/MF A02 
N90-26554/7/GAR 
Contribution a la Definition et a la Mise en Oeuvre de Nau- 
tile (Un Nouvel Environnemement pour la Conception et 
"Assemblage des Circuits Integres) (Contribution to the 
Definition and Application of Nautile (A New Environment 
for the Conception and Assembling of Integrated Circuits)). 
N90-26554/7/GAR 103,524 A07/MF Abt 


N90-26555/4/GAR 


a Verification of Distributed Computing Systems: 
Characterization of Behavior Equivalence. 
N 26555/4/GAR 103,409 PC A07/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


N90-26563/8/GAR 
— Multicomputer Operating System Functional Specifi- 
cation. 
N90-26563/8/GAR 103,410 PC A04/MF A01 
N90-26564/6/GAR 
Automated Calibration = Flight Research In- 
strumentation: Requirements a Proposed Design Ap- 
190-26564/6/GAR 102,486 PC A03/MF A01 
N90-26568/7/GAR 


See Conenagen tn: Catena Wneeieely Pee 
lel Computers. 


N90-26508/7/GAR 103,385 PC A12/MF A02 
N90-26569/5/GAR 

Design of a Universal Protocol System Architecture: Specifi- 

cation of Functions 

N90-26569/5/GAR 103,386 PC A06/MF A01 
N90-26570/3/GAR 


Une Parallelisation du Recuit Simule Applique a |’Ameliora- 

tion des here Leeetineee Lon arn of p nde) 

N90- 70/3/GAR 103,491 PC A03/MF A01 
N90-26571/1/GAR 

eae Fre: Term Algebras for Specification of Paral- 


NDO-2657171/GAR 103,412 PC A03/MF A01 
N90-26572/9/GAR 
be gage ee d’Algorithmes de Calcul Bae Produit Tensor- 
fimolen Matrices - Une Machine ne © = a 
can tei Sia in culating 
— Matrices on a Distributed Memory Ma- 
N9O-26572/9/GAR 103,413 PC A03/MF A01 
N90-26573/7/GAR 
nase Geeiaion en pour les ley ere openssl Algo. 
buee fag aux Algorithmes Matriciels Algo- 
rithm for Distributed Memory Computers (Applications to 
Mai iia cape he rng 
N90-26573/7/GAR 103,414 PC A08/MF A01 
N90-26574/5/GAR 
—— Multicouches de Neurones Artificiels: Algorithmes 
d’Appren' , Implantations sur Hypercube Applications 
(Multilayered Neural Networks: Learning Algori , Imple- 
tion on pe Machines, ical ). 
N90-26574/5/GAR 103,469 PC A12/MF A02 
N90-26575/2/GAR 


Architect AA. 


i it Parallele: Un Reseau de Cellules 
Integre pour la Reconstruction d’Images (Massively Parallel 
roca Integrated Cell Network. for Image Recon- 


), 
N90-28575/2/GAR 





103,387 PC A13/MF A02 
N90-26577/8/GAR 
ge Station Definitions, Design, and Development. Task 
5: Multiple ARM Telerobot Coordination and Control: Ma- 
nipulator ae Me! 
N90-26577/8/GAR 105,536 PC A06/MF A01 
N90-26578/6/GAR 


Position Control of Redundant Manipulators Using an 


Adaptive Error-Based Control Scheme. 
N90-26578/6/GAR 103,442 PC A03/MF A01 
N90-26581/0/GAR 


Beam Rider for an Articulated Robot Manipulator (ARM) 
Accurate Positioning of Long — Manipulators. 
N90-26581/0/GAR 04,083 


PC A09/MF A01 
N90-26582/8/GAR 
Real-Time Robot ARM Collision —— System. 
N90-26582/8/GAR 04,084 PC A03/MF A01 
N90-26583/6/GAR 
Output Deadbeat Control of Discrete-Time Multivariable 
N90-26583/6/GAR 103,443 PC A03/MF A01 - 
N90-26587/7/GAR 
Perception Multisensorielle de la Structure Geometrique 
d’Une Scene (Multi-Sensory Perception of a Geometrical 
Structure of a ‘ 
N90-26587/7/GAR 104,085 PC A08/MF A01 
Yer se 





oa posttnadon, on Hropermahon Aussreatiaque 
‘ogrammai 
lobots iVeriia enncaton Covecton of a for Includ- 
Uncertainties in the Robot Automatic BE peers 
N 26588/5/GAR 104,086 A08/ 
N90-26589/3/GAR 


Une Application de a Artificielle a la Synthese 
Architecturale des Circuits 


integres Visi (Application of Arti- 
ee chitectural Synthesis of VLSI In- 


). 

Noo 26580/2/GAR 103,525 PC A10/MF A02 
N90-26595/0/GAR 

Central-Difference and Upwind Schemes. 

N90-26595/0/GAR 102,300 PC A03/MF A01 
N90-26598/4/GAR 

Numerische Berhandiung von b eee noe Seeaninn, Seateine 

ten Beim Ki laps aNumert 

cal Treatment of Shell y Srguarites in the Spheri- 

callly Sym Tionel Colapee). 

N90-26598/4/GAR 105,352 PC A04/MF A01 
N90-26599/2/GAR 


G2-Continuity in Homogeneous CO-Ordinates. 


N90-26599/2/GAR 
N90-26600/8/GAR 
System Matrix Characterisation of Input-Output Equiva- 


N90-26600/8/GAR 104,234 PC A03/MF A01 
N90-26601/6/GAR 

Rational Cubics with G2. 

N90-26601/6/GAR 
N90-26602/4/GAR 

Sets of Block Designs. 

NOO-26602/4/GAR 104,236 PC A05/MF A01 
N90-26603/2/GAR 

i panna Prefilters, and Ultrametrics on an Arbitrary 


104,233 PC A03/MF A01 


104,235 PC A03/MF A01 


N90-26603/2/GAR 104,237 PC A03/MF A01 
N90-26604/0/GAR 

Si i of the Least Squares Estimator for a 

N90- /0/GAR 104,238 PC A03/MF A01 
rece anton 


des Fonctions woes ee Empiriques 
2 (Asymptotic Law Orthogonal Em- 
ple oa nctions and Applications, Part 2). 
90-26605/7/GAR 104,239 PC A04/MF A01 
 maeaphier taal 


po ewer Bo of hong Fast Randomized Versions of 
pare sestny ey L) in Ridge Regression and Ri 
N90-26606/5/GAR 104,254 PC A03/MF A01 


N90-26607/3/GAR 
Search of Primitive Polynomials over Finite Fields. 
N90-26607/3/GAR 104,240 PC A03/MF A01 


N90-26608/1/GAR 
Calcul de Parameterisation de Courbes Algebriques: Les 
Dehamburger-Noether (Calculation of the 
pon an Curves Parameterization: Hamburger-Noether Ex- 
fig0-26608/1/GAR 104,241 PC A05S/MF A01 
N90-26609/9/GAR 


Queiques Problemes Combinatoires sur |'Hypercube et les 
Graphes a Hamming (Combate Problems Using a Hy- 
N90-26609/9/GAR 104,242 PC A08/MF A01 
N90-26610/7/GAR 
Unification et Desunification. Theorie et Applications (Unifi- 
Disunification: 


cation and and tions). 
N90-26610/7/GAR 104,243 PC A11/MF A02 


N90-26611/5/GAR 
Generation and Improvement of Meshes for Finite Ele- 
ments Methods in Two and Three Dimensions. 
N90-26611/5/GAR 104,244 PC A07/MF A01 
N90-26612/3/GAR 


—_ a l’Etude des Equations Differentielies et aux 
Differences dans le Champ Complexe (Contribution to the 
Study of Differential Equations and to the Differences in the 


Complex Field). 

N90-26612/3/GAR 104,245 PC A10/MF A02 
N90-26613/1/GAR 

Cartesian Closed Categories of Domains. 

N90-26613/1/GAR 104,246 PC A06/MF A01 
N90-26614/9/GAR 

Parallel/Distributed Direct Method for Solving Linear Sys- 

tems. 

N90-26614/9/GAR 103,415 PC A03/MF A01 
N90-26615/6/GAR 

Analysis of Dissipative Waves with Applications 
to ir Numerical Simulation. 
N90-26615/6/GAR 105,026 PC A03/MF A01 


N90-26616/4/GAR 
Efficient Implementation of Minimal Polynomial and Re- 
duced Rank Extr. ition Methods. 


N90-26616/4/GA\ 104,247 PC A03/MF A01 
N90-26619/8/GAR 

Closed-Form Solution o' heme tochastic Models. 

N90-26619/8/GAR 03,388 PC A03/MF A01 
N90-26620/6/GAR 


Etude des Pe moeecen —— des Estimateurs = 
Moindres Carres 


pour des aa 2 de Regression 
Herren ag al (A 2 f the Asymptotic Puedes of 
east Square E tors for Multiple Phase Regression 


pe oe 

N90-26620/6/GAR 104,255 PC A12/MF A02 
N90-26632/1/GAR 

Power Flow Analysis of Two Coupled Plates with Arbitrary 

Characteristics. 

N90-26632/1/GAR 105,005 PC A03/MF A01 
N90-26633/9/GAR 

High Speed bye Aeroacoustic Study (Counterrota- 

tion). 

NOG 20635/0/GAR 102,417 PC A06/MF A01 
N90-26634/7/GAR 


Asymptotic Modal Analysis and Statistical E: coer ; 
N90-26634/7/GAR 105,006 PC h03/ MF AO1 
N90-26635/4/GAR 


Aeroacoustics of Propellers. 
N90-26635/4/GAR 102,418 PC A03/MF AO1 
N90-26636/2/GAR 


SS rer 
Ambient ] 


N90-26693/3/GAR 
N90-26636/2/GAR 103,741 PC AQ3/MF A01 
N90-26637/0/GAR 
NOD OES /OIGAR nie 70a. 906 PC A03/MF A01 
N90-26638/8/GAR 
Structures: ign. Tech vey an 
o ) a ‘ononae h wacieen 
N90-26638/8/GAR 103,494 PC A07/MF A01 
N90-26640/4/GAR 
Closed Form Solution to Hze % 
N90-26640/4/GAR 105,353 PC A03/MF A01 
N90-26649/5/GAR 
Speed All Optical Networks. 
26649/5/GAR 103,389 PC AQ7/MF A01 
N90-26651/1/GAR 
Optical Ti 


transmission Through a Polarization Preserving 
Single Mode Optical Fiber at Two Ar(+) Laser Wave, 
N98-26651/1/GAR 105,071 PC A03/MF A01 


N90-26652/9/GAR 
Theory of Biaxial Graded-index Optical Fiber. 
N90-26652/9/GAR 105,072 PC A06/MF A01 
yy tern oe 
Dual-W; lassive Homodyne Detection Unit for 
Fiber-Coupled ought Interferometers. 
NOO-26650/7/GAR 103,502 PC A0Q3/MF A01 
N90-26654/5/GAR 


Coherent Techniques for Industrial Inspection. 
N90-26654/5/GAR 104,068 PC A03/MF A01 


N90-26655/2/GAR 
Refractive Error —_ in the Interferometric Measure- 


ment of 2-D Density Fields Containing ae Gradients. 

N90-26655/2/GAR 105,073 A03/MF A01 
N90-26656/0/GAR 

Optical Properties and Transport Properties of Hydrogenat- 

ed Amorphous Silicon. 

N90-26656/0/GAR 105,130 PC A07/MF AO1 
N90-26662/8/GAR 

Sensitivity with a Simple Charging Code. 

N90-26662/8/GAR 105,641 PC A03/MF A01 
N90-26663/6/GAR 

Protein Crystal Growth in Low Gravity. 

N90-26663/6/GAR 104,263 PC A03/MF A01 
N90-26664/4/GAR 

a and Melt Solid Interface Control During Crys- 

N90-26664/4/GAR 105,131 PC A03/MF A01 
N90-26677/6/GAR 

Vacuum Deposition by Laser Radiation 

Composition, Deposition pa Benge and Thin Film Scan 

ties. 

N90-26677/6/GAR 105,132 PC A06/MF A01 
N90-26678/4/GAR 

Undercooling and ition. 

N90-26678/4/GAR 105,133 PC A03/MF A01 
N90-26679/2/GAR 


Etude du Sous Choc de VF2/ 
VF3 Piezoelectriques cee (aha of VE/VES Precpolocttc Co- 
Submitt Shocks 


polymeteres ed to 
N90-26679/2/GAR 103,513 PC A03/MF A01 





N80-28880/0/GAR 
des Ech Thermi et des 
Somunies oeatenicane dans UN Tirage C Czochralski 
(Mathematical Simulation of Heat Exchanges and 
lastic Constraints in Czochralski Growth). 
N90-26680/0/GAR 105,134 PC A08/MF A01 
N90-26681/8/GAR 
Rapid Thermal vonegam A Study of the Silicon Oxidation 
and of the Implanted Boron Activation. 
N90-26681/8/GAR 103,526 PC A07/MF AG1 


N90-26682/6/GAR : 105,135 PC A02/MF A01 
N90-26683/4/GAR 

Dielectric Function of InGaAs in the Visible. 

N90-26683/4/GAR 105,136 PC A02/MF A01 
N90-26689/1/GAR 

Qualitative and Quantitative Reasoning About Thermody- 

N90-26689/1/GAR 105,354 PC A03/MF A01 
N90-26691/7/GAR 


New Class of Exact Solutions of the Vacuum Quadratic 

Poincare : 

N90-26691/7/GAR 105,355 PC A02/MF A01 
N90-26692/5/GAR 

Trivector Torsion in Vacuum Quadratic Poincare Gauge 

Field Theory. 

N90-26692/5/GAR 105,356 PC A02/MF A01 
N90-26693/3/GAR 

Launching a Dream: A Teachers Guide to a Simulated 

N90-26693/3/GAR 105,429 PC A06/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


N90-26694/1/GAR 

Measurement of the Effectiveness of the Airway Science 

imag to Meet Federal Aviation Administration Work 

N90-26694/1/GAR 105,712 PC A03/MF A01 
N90-26695/8/GAR 

NSO. 28605/E/GAR 102,242 PC A02/MF A01 
N90-26696/6/GAR 

Value of Real 

Noo 25600/6/GAR 102,243 PC A03/MF A01 
N90-26700/6/GAR 


NASA Patent es Bibliography: A re Bibliog- 


Noozeroo/e/Gan 
26700/6/GAR 04, 031 PC A22 
N90-26701/4/GAR 


Browse File of NASA/JPL Quick-Look Radar Images from 
the Loch Linnhe 1989 Experiment. 


N90-26701/4/GAR 103,483 PC A07/MF A01 
N90-26703/0/GAR 

Knowledge and Inhibition in Asynchronous Distributed Sys- 

tems. 

N90-26703/0/GAR 103,416 PC A0S/MF A01 
N90-26704/8/GAR 


Space Operations: map wt Is - Properly Safeguarding Val- 


Neozerow/evGaR * 105,430 PC AOS/MF A01 
N90-26705/5/GAR 


Creating a VAPEPS Database: A VAPEPS Tutorial. 

N90-26705/5/GAR 105,642 PC A06/MF A01 
N90-26709/7/GAR 

S—eate an in-House Business intelli Database. 

N90-26709/7/GAR 102,239 PC A02/MF A01 
N90-26711/3/GAR 

Manned Space Stations: L Issues. 

N90-26711/3/GAR oon ne 103, 055 PC A10/MF A02 
N90-26712/1/GAR 


Les Caracteristiques Techniques et les Fonctions des 
- cong ee de Stations Spatiales (Technical Characteris- 
inctions of Different Types of Space ba 7 
No0-26712/ 1/GAR 105,537 
(Order as N90-26711/3/GAR, PC A10/MF A02) 


N90-26713/9/GAR 
US/International Space Station: Lee Aspects of Space 
Jurisdiction and Control. 
N90-26713/9/GAR 103,056 
(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26714/7/GAR 
La pag ner wm pour Dommages dans le Cas des Sta- 
tions Spatiales (Damage Responsibility and Liability in 
Space Stations). 
N90-26714/7/GAR 103,05. 
(Order as N90-26711/3/GAR, PC A10/MF 02) 
N90-26715/4/GAR 
Mir: A Soviet Space Station. Some Legal Aspects of Inter- 
national Cooperation. 
N90-26715/4/GAR 103,058 
(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26716/2/GAR 


International Space Station: The Legal Framework. 
N90-26716/2/GAR 
(Order as N90-26711/3/GAR, PC A1o/ME PA02) 


N90-26717/0/GAR 
Partnership and International Management. 
N90-26717/0/GAI 


103,060 
(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26718/8/GAR 
La Station Internationale: Conditions d’Acces et d’Utilisation 
Hand International Space Station: Conditions of Access and 
N90-26718/8/GAR 
(Order as N90-26711/3/GAR, PC A1O/ME x02) 
N90-26719/6/GAR 
Human Work in Space: The Astronaut’s Legal Status. Intro- 
N90-26719/6/GAR 103,062 
(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26720/4/GAR 
La Station Spatiale Nationale Habitee: Aspects Juridiques 
a Manned National Space Station: Inter- 
meh on siderations). 
N90-26720 4/GAR 103,063 
(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26721/2/GAR 


Astronauts’ Legal Status: The International Space —.. 
N90-26721/2/GAR 103, 
(Order as N90-26711/3/GAR, PC A10/MF nan) 





Biens, Personnes et 


1 ‘ 
preyed border M Goods, Pi 


bom ons 
N9O-26722/0 GAR 
(Order 


as N90-26711/3/GAR, PC A1O/ME PA02) 





N90-26723/8/GAR 
Space Station intellectual Property Rights and US Patent 


Law. 
N90-26723/8/GAR 103,066 


OR-58 VOL. 91, No. 2 


(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26724/6/GAR 
Les Fabrications dans |’E: ; Protection et Valoorisation 
des Innovations le Point de Vue d’UN Utilisateur (Space 
Manufacture: Protection and Valuation of Innovations from 
a Users Point of View). 
N90-26724/6/GAR 
Order as N90-26711/3/GAR, PC A1O/ME ; 1s02) 
N90-26725/3/GAR 
Production Activities in Space: The Problems of Protection. 
samen” ~y 


103,068 
as N90-26711/3/GAR, PC A10/MF A02) 
N90-26726/1/GAR 
Les Solutions Possibles (Possible Solutions). 


N90-26726/1/GAR 103,069 
(Order as N90-26711/3/GAR, PC A10/MF A02) 
N90-26727/9/GAR 
Le Droit de I'Espace a de la Station Spatiale 
(Space Law Put to the fost the International Space Sta- 
tion 
N90-26727/9/GAR 
(Order as N90-26711/3/GAR, PC AI0/MF ‘s02) 
N90-26729/5/GAR 
Preliminary Designs for 25 Kwe Advanced Stirling Conver- 
sion eats for Dish Electric Applications. 
N90-26729/5/GAR 105,643 PC A03/MF A01 
N90-26731/1/GAR 
—— and Millimeter Observations of Solar System 
jects. 
N90-26731/1/GAR 102,757 PC A03/MF A01 
N90-26734/5/GAR 


rsang on High Resolution Simulations of Cosmic 


5, : Network Evolution 
Noo. 734/5/GAR 102,758 PC A02/MF A01 
N90-26735/2/GAR 

is in Extended Inflation. 2: Baryogenesis Via Pri- 


| Black Holes. 

N90-26735/2/GAR 105,357 PC A03/MF A01 

eee 
interstellar D1 Line at High Resolution. 

N90-26737/8/GAR 102,759 PC A03/MF A01 
N90-26738/6/GAR 

Press Abstracts of the 21ST Lunar and Planetary Science 

Conference. 

N90-26738/6/GAR 102,542 PC A04/MF A01 
N90-26739/4/GAR 

Proceedings of a Workshop on Antarctic Meteorite Strand- 

pe hy 

N90-26739/4/GAR 104,740 PC A06/MF A01 
N90-26740/2/GAR 

Proceedi of a Workshop on Differences Between Ant- 


arctic and Non-Antarctic Meteorites 
N90-26740/2/GAR 102,543 PC A06/MF A01 
N90-26741/0/GAR 


Gout Particle Radiation Environment for AXAF. 
N90-26741/0/GAR 102,814 PC ‘A03/MF A01 
N90-26743/6/GAR 

Directory of Research Projects: Planetary Geology and 

Geophysics Program. 

N90-26743/6/GAR 105,431 PC A08/MF A01 
N90-26784/0/GAR 

Investigation of the Saturn Dust Environment from the Anal- 

ments. 


ysis of E Char. Measuret 

N90-26784/0/GAR 102,548 PC A03/MF A01 
N90-26785/7/GAR 

* Magnetic Fields at Sites of gamma Ray 

ares. 

N90-26785/7/GAR 102,760 PC A03/MF A01 
N90-26788/1/GAR 

RBSSaSAN 

26788/1/GAR 102,419 PC A04/MF A01 

N90-26789/9/GAR 

Lessons of Varsovian’s Reconnaissance. 

N90-26789/9/GAR 105,432 PC A03/MF A01 
N90-26792/3/GAR 


Experimental Techniques in the Field of Low Density Aero- 

N90-26792/3/GAR 102,301 PC A0S/MF A01 
N90-26806/1/GAR 

Untersuchungen von eg er Funkortungssys- 

temen Zur Investigations of 
Monopulse-Assisted Radio Location Systems for the Safety 
of Surface Traffic). 
N90-26806/1/GAR 105,713 PC A03/MF A01 


N90-26808/7/GAR 
Lessons Learned for Composite Aircraft Structures Qualifi- 
cation. 
N90-26808/7/GAR 102,420 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
ahiiikemeare 





Development of a Graphite/Bismaleimide Leading Edge for 
the F-111 (EF-111A) Horizontal Stabilizer. 
N90-26809/5/GAR 102,42 
(Order as N90-26807/9/GAR, PC A99/MF 08) 
N90-26810/3/GAR 


Expert System Advisor for Damage Repair of Composite 
Wing Skins (Repairman). 


N90-26810/3/GAR 102,422 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
N90-26811/1/GAR 
Characterization of Impact Damage in Composites. 
N90-26811 “ /GAR 


102,423 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
N90-26812/9/GAR 
Lessons Learned from the T-46A Durability and Damage 
x 
N90-2681 2/9/GAR 102,42. 
(Order as N90-26807/9/GAR, PC A99/MF 08) 
N90-26813/7/GAR 
Retirement for Cause of the F100 Engine. 
N90-26813/7/GAR 102,425 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
N90-26814/5/GAR 
pared Discussion of the Retirement for Cause Inspection 
N90-26814/5/GAR 102,426 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
N90-26815/2/GAR 


Computerized Corrosion ee 
N90-26815/2/GAR 102,42; 
(Order as N90-26807/9/GAR, PC A99/MF 06) 


N90-26816/0/GAR 
Alumi Quality Breakth 
ability. 
N90-26816/0/GAR 102,428 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
N90-26817/8/GAR 


h for Aircraft Structural Reli- 





Application of Tolerance. 
N90-26817/8/GAR 
(Order as N90-26807/9/GAR, PC ASe/ME F608) 
N90-26818/6/GAR 
individual Helicopter Tracking Program (IHTP) for the Mh- 
53J Helicopter. 
N90-26818/6/GAR 102,430 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
N90-26819/4/GAR 
Photoelasticity: A Cost Effective Design Tool. 
N90-26819/4/GAR 102,43 
(Order as N90-26807/9/GAR, PC A99/MF 08) 
uesionreccrrtca 


Finite Element Models of USAF Aircraft Structures. 
Nbo28820/2/GAR GAR 


N90-26821/0/GAR 
Automated — of MXU-553 Flight Data. 
N90-26821/0/GAI 102,433 
pe as N90-26807/9/GAR, PC A99,’MF E06) 
N90-26822/8/GAR 


Peak Identification Techniques. 
N90-26822/8/GAR 102,434 
(Order as N90-26807/9/GAR, PC A99/MF £06) 


N90-26823/6/GAR 
Spain = Se Seoeetn ot New Concepts of Air- 
ft floor Intersections. 
N90-26823/6/GAR 102,435 PC A03/MF A01 
N90-26824/4/GAR 
Sky Shark: An RPV Designed to | tigate the Pressure 








Distribution on a Lifting Surface. 
N90-26824/4/GAR 102,496 PC A09/MF A01 
N90-26830/1/GAR 
sle'dr Elcotter! (Development of 8 Method to Design Hell 
caper tre 102,437 PC A02/MF A01 
enameneanen 
Esperienze Nel Rilievo in Volo di Carichi Aerodina- 
mt New Inflight Experiments to Measure Aerodynamics 
N90-26834/3/GAR 102,372 PC A03/MF A01 
nae 
NOD 2004 26849/1/ . 10%; 607 PC A16/MF A02 
Bp orscontabony 
Space Shuttle 2 Advanced Space Transp System. 
Volume 1: Executive Summary. 
N90-26853/3/GAR 105,538 PC A03/MF A01 
N90-26854/1/GAR 
See 2 Advanced Space Transportation System, 
N90-26854/1/GAR 105,539 PC A0S/MF A01 
N90-26855/8/GAR 
NOO-26855/6/GAR 105.548 PC A03/MF A01 
N90-26856/6/GAR 
Lunar Lander Design. 
N90-26856/6/GAR 105,541 PC A07/MF A01 
N90-26868/1/GAR 
Hydroelastic Problems in Space Fi Vehicles. 
N90-26868/1/GAR 644 PC A03/MF A01 


102,432 
(Order as N90-26807/9/GAR, PC A99/MF E06) 
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NTIS ORDER/REPORT NUMBER INDEX 





N90-26869/9/GAR 

mane Design Study for Infrared Limb Experiment 

N90-26869/9/GAR 105,681 PC A08/MF A01 
N90-26870/7/GAR 

Hybrid Propulsion Technology re. 

N90-26870/7/GAR 103,336 PC A15/MF A02 
N90-26872/3/GAR 

N90-26872/3/GAR 103,278 PC A06/MF A01 
N90-26873/1/GAR 

Nuclear Power for Lunar and Mars Exploration. 

N90-26873/1/GAR 104,778 PC A03/MF A01 
N90-26894/7/GAR 

Considerazioni Sulla Progettazione di Componenti Per Eli- 

cottero in Compositi a Matrice Metallica (Design of Helicop- 

ter Metal Matrix 

N90-26894/7/GAR 102,438 PC A03/MF A01 
N90-26895/4/GAR 

Manufacturing and Mechanical Properties of New Textile 

Fiber Preforms for Structural Applications. 

N90-26895/4/GAR 104,175 PC A03/MF A01 
N90-26897/0/GAR 

Ramjet and Ramrocket Propulsion Systems for Missiles. 

(Abstract 

N90-26897/0/GAR 


103,30: 
(Order as N90-26896/2/GAR, PC A03/MF ion) 
N90-26898/8/GAR 
vonins of oe Reacting Flow Fields. 
N90-26898/8/GAR 103,308 
(Order as N90-26896/2/GAR, PC A03/MF A01) 
N90-26899/6/GAR 
Flame Extinction in Compressible Flow. (Abstract Only). 
N90.26890/6/GAR 1 
(Order as N90-26896/2/GAR, PC A03/MF ‘A01) 
N90-26900/2/GAR 
of Planar Laser-induced Fluorescence (Plif) 


Techniques for ic Flows. (Abstract Only). 
N90-26900/2/GA 103,264 
(Order as N90-26896/2/GAR, PC A03/MF A01) 
N90-26901/0/GAR 


Direct Numerical Simulation of Compressible Free Shear 
Flows. (Abstract Only). 
N90-26901/0/GAR 


102,302 
(Order as N90-26896/2/GAR, PC A03/MF A01) 


N90-26902/8/GAR 
Raman Scattering Measurements Using UV Excimer 
N90-26902/8/GAR 
(Order as N90-26896/2/GAR, PC A0a/ME ro 
N90-26903/6/GAR 
Concentration, Temperature, and Density in a Hydrogen-Air 
Flame by Excimer-induced Raman Scattering. 
N90-26903/6/GAR 03,266 
(Order as N90-26896/2/GAR, PC A03/' Me ‘A01) 
N90-26904/4/GAR 
Linear-E Model of Turbulent Shear Layer Mixing. (Ab- 
N90-26904/4/GAR 
(Order as N90-26896/2/GAR, PC A0s/Mi i ron 
N90-26905/1/GAR 
Advanced “ag Diagnostics in Hypersonic Research. (Ab- 
N90-26905/1/GAR 
(Order as N90-26896/2/GAR, PC A0s/MF ‘A rent 
N90-26906/9/GAR 
Four-Step Kinetics for Methane and Implications for Turbu- 
lent Combustion. (Abstract Only). 
N90-26906/9/GA 
(Order 
N90-26907/7/GAR 
Non-Premixed Turbulent CO/H2 Flames at Local Extinction 
Conditions. (Abstract Only). 


N90-26907/7/GAR 103,268 
(Order as N90-26896/2/GAR, PC A03/MF A01) 
N90-26908/5/GAR 
PDF of Chemical Nonequilibrium Effects in Turbu- 
lent Nonpremixed Jet Flames. 
N90-26908/5/GAR 


(Order as N90-26896/2/GAR, PC a0s/Mie} rent 
N90-26909/3/GAR 
Scalar Dissipation M ts in the D 
of a Jet. 
N90-26909/3/GAR 
(Order as N90-26896/2/GAR, PC AO3/ME f on 
N90-26911/9/GAR 
Ignition and Combustion Characteristics of Metallized Pro- 





Joping Regi 


26911/9/GAR 103,350 PC A03/MF A01 

N90-26935/8/GAR 

Effect of | Gasses on Variable Polarity Plasma Arc 

Welded 221 ‘ 

N90-26935/8/GAR 104,214 PC A08/MF A01 
N90-26995/2/GAR 

Approximate Natural Damped ne a of a Finite Vis- 

cous Floating-Zone under aa le duns tanaan 


103,267 
as N90-26896/2/GAR, PC A03/MF A01) 


N90-26995/2/GAR 
N90-26996/0/GAR 
—- of a Liquid Column to One-Sided Axial Excitation 


105,433 PC A03/MF A01 


in ‘ 

N90-26996/0/GAR 105,434 PC A06/MF A01 
N90-26997/8/GAR 

Non-Linear Axial Vibrations of a Cylindrical Liquid Column in 

Zero-Gravity. 

N90-26997/8/GAR 105,435 PC A03/MF A01 
N90-26998/6/GAR 

few st ow eeeealiaaaaeas 1 Ss ac ag 3 

N90-26998/6/GAR 105,436 PC A03/MF A01 
N90-26999/4/GAR 

Response of a Liquid Column to Unequal Counter-Direc- 

tional Excitation under Zero-Gravity. 

N90-26999/4/GAR 105,437 PC A03/MF A01 


N90-27000/0/GAR 


Response of a Viscous ese Column to Pitching- and Roll- 
Excitation in Zero-Gi vironment. 


N90-27000/0/GAR 105,438 PC A04/MF A01 
N90-27001/8/GAR 

Hae my of Differently Axially Excited Viscous Liquid 

Bridges in Zero-Gravity. 

N90-27001/8/GAR 105,439 PC A04/MF A01 
N90-27002/6/GAR 

Cost Effective Tech 

N90-27002/6/GAR 103,309 PC A03/MF A01 
N90-27004/2/GAR 

Communications and Tracking = Systems Si 

N90-27004/2/GAR (03,364 PC A03/MF A01 
N90-27063/8/GAR 

6,4 Kv Pul tor Met Transformatoren, September-De- 

cember 1 (6.4 Kv Pulse Generator with Transformers). 

N90-27063/8/GAR 103,495 PC A03/MF A01 
N90-27064/6/GAR 

Review of Reaction Rates and ic and Trans- 

joe Be or for an 11-Species Air for Chemical 


Thermal Nonequilibrium Calculations to 30000 K. 
N90-27064/6/GAR 105,027 PC A05/MF A01 
N90-27066/1/GAR 
Approximate Method for Calculating Three-Dimensional In- 
ioid ic Fl 
N90-27066/1/GAR 102,305 PC A03/MF A01 
N90-27068/7/GAR 


Toward the Optimization of a Non-Diffusing, Two-Dimen- 
N90-27068/7/GAR , 102,306 PC A07/MF A01 
N90-27084/4/GAR 
der Inkompressiblen Ebenen 


Dichte (Ni Investigation of the ragepeaesaie Plane 

Shear Layer Between Two Gases with Different Densities). 

N90-27084/4/GAR 102,307 PC A08/MF A01 
N90-27085/1/GAR 

Response of a Spinning Liquid Column to Axial Excitation. 

N90-27085/1/GAR 105,028 PC A03/MF A01 
N90-27086/9/GAR 

Response of a Liquid Column with Respect to Oscillatory 

Ri Top- and Bottom Excitation 

N90-27086/9/GAR 105,029 PC AOS/MF A014 
N90-27087/7/GAR 

yo gemma oolong Spon “secre on 

N90-27087/7/GAR 105,030 PC A0S/MF A01 
N90-27088/5/GAR 

— Response of a Liquid Column to Counter Rota- 

citation. 

Noo-27088/5/GAR 105,031 PC A03/MF A01 

N90-27089/3/GAR 


Response of a Liquid Bridge with Rotationally Excited 


N90-27089/3/GAR 105,032 PC A03/MF A01 
N90-27090/1/GAR 

Response of a Viscous Liquid Column to Various Pitch-Ex- 

citations. 

N90-27090/1/GAR 105,033 PC A04/MF A01 
N90-27091/9/GAR 

Response of Differently Axial-Excited Spinning Liquid Col- 

umns. 

N90-27091/9/GAR 105,034 PC A03/MF A01 
N90-27092/7/GAR 


Nonlinear Axisymmetric Free Vibrations of a Liquid in a Cy- 

lindrical Tank with an Elastic Bottom. 

N90-27092/7/GAR 105,035 PC A03/MF A01 
N90-27108/1/GAR 


Experimental Investigation of the Hydrodynamic Forces on 


the Shroud of a Centrifugal Pump Impeller. 

90-27 108/1/GAR 104,094 “PC AOS/MF A01 
N90-27120/6/GAR 

Stima Del Tasso di Guasto Per Componenti Meccanico- 

Idraulici (Estimation of Defective Rate of Mechanic-Hydrau- 

lic Components). 

N90-27120/6/GAR 102,439 PC A02/MF A01 
N90-27121/4/GAR 

Modal interaction in Postbuckled Plates. Theory. 

N90-27121/4/GAR 105,220 PC A03/MF A01 


N90-27161/0/GAR 

N90-27138/8/GAR 

Calibration of the Visible and Near-Infrared Channels of the 

LANDSAT-5 Thematic Mapper Using High-Altitude Aircraft 

Measurements. 

N90-27138/8/GAR 104,732 PC A03/MF A01 
N90-27140/4/GAR 

Earth Sciences Requirements for the information Sciences 

Experiment System. 

N90-27140/4/GAR 102,882 PC A10/MF A02 
N90-27141/2/GAR 

Space Station Attached Payloads. 

N90-27141/2/GAR 


(Order as N90-27140/4/GAR, PC Ato/Me ro 
N90-27142/0/GAR 
Information Sciences Experiment System. 
N90-27142/0/GAR 105,682 
(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27143/8/GAR 
Basic Data Requirements for Microwave Radiometer Sys- 
N90-27143/8/GAR 
(Order as N90-27140/4/GAR, PC A1O/ME A no2) 
N90-27144/6/GAR 


Radars in 
N90-27144. 6/GAR 
(Order as N90-27140/4/GAR, PC Atoms 102) 


N90-27145/3/GAR 
Lidar Instruments Proposed for EOS. 
N90-27145/3/GAR 


(Order as N90-27140/4/GAR, PC AI0/ME f ‘A02) 

N90-27146/1/GAR 

EOS Visible | 

N90-27146/1/ 105,684 
(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27147/9/GAR 

SAGE 3: A Visible Limb Sounder. 

N90-27147/9/GAR — 


105,685 
(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27148/7/GAR 
Description of Safire for Ises. 
gil > 


(Order as N90-27140/4/GAR, PC A1oMe- A ‘A02) 
N90-27149/5/GAR 


ERBE and CERES Broadband Scanning 
N90-27149/5/GAR 102,907 
(Order as N90-27140/4/GAR, PC A10/MF A02) 


por in 


NoODTA 50/3/GAR 102,954 
(Order as N90-27140/4/GAR, PC A10/MF A02) 


N90-27151/1/GAR 


Data Analysis T' 
NOOZTISII/GAR 104,734 
(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27152/9/GAR 
Onboard Processor Technology Review. 
N90-27152/9/GAR 


105,645 
(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27153/7/GAR 
Brief State-of-the-art Review on Optical Communications 
for the NASA Ises Workshop. 
N90-27153/7/GAR 103,365 
(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27154/5/GAR 
Applications of ISES for Geology. 
N90-27154/5/GAR 
(Order as N90-27140/4/GAR, PC ator ‘s02) 
N90-27155/2/GAR 
Applications of ises for the Atmospheric Sciences. 
N90-27155/2/GAR 
(Order as N90-27140/4/GAR, PC A1o/ME A ‘A02) 


N90-27156/0/GAR 


Applications of ISES for the Oceans. 
N90-27156/0/GAR 104,96: 
(Order as N90-27140/4/GAR, PC A10/MF yd 


N90-27157/8/GAR 


Applications of ISES for Coastal Zone Studies. 
N90-27157/8/GAR 104,968 
(Order as N90-27140/4/GAR, PC A10/MF A02) 


N90-27158/6/GAR 


Applications of ISES for Vegetation and Land Use. 
N90-27158/6/GAR 
(Order as N90-27140/4/GAR, PC AIO/ME 1 soz) 


N90-27159/4/GAR 


Applications of ISES for Snow, Ice, and Sea State. 
N90-27159/4/GAR 104, 7 
(Order as N90-27140/4/GAR, PC A10/MF 02) 


N90-27160/2/GAR 
Applications of ISES for Meteorology. 
N90-27160/2/GAR 

(Order as N90-27140/4/GAR, PC A1o/ME i 402) 


N90-27161/0/GAR 
Applications of ISES for instrument Science. 
N90-27161/0/GAR 104,736 
January 15,1991 OR-59 
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(Order as N90-27140/4/GAR, PC A10/MF A02) 
N90-27162/8/GAR 
png und Reflexi i 
— Ptanzerbesiaenden (Mdeing and Pym emelony of 
N90-271 ean , 102,535 PC A06/MF A01 


N90-27175/0/GAR 
Study of the Effect of Synoptic Scale Processes in Gcom 
N90-27175/0/GAR 102,884 PC A03/MF A01 
N90-27176/8/GAR 
eee a Fey, Tovey ene Spee Sam 
N90-27176/8/GAR 102,544 PC A06/MF A01 
N90-27177/6/GAR 
me en of had es Se on Geomagnet- 





NOO OT ITT/OIGAR 102,815 PC ‘(A07/MF A01 
N90-27178/4/GAR 

Nurmijarvi Observatory. 

N90-271 vo 


102,816 
(Order as N90-27177/6/GAR, PC A07/MF A01) 
N90-27179/2/GAR 


Coil 4 Aw the Production of Three-Component Uni- 
form Field at the Nurmijarvi Observatory. 
N90-27179/2/GAR 105,358 
(Order as N90-27177/6/GAR, PC A07/MF A01) 
N90-27180/0/GAR 
Measuring Sensitivities and 
ter Sensors in the Nurmijarvi Coil Hut. 
N90-27180/0/GAR 
( as N90-27177/6/GAR, PC AO7/MF AON) 


of Magnetome- 


N90-27181/8/GAR 
os of the Recording Instruments. Description of 
N90-27181/8/GAR 
(Order as N90-27177/6/GAR, PC Ao7/ME AON) 

N90-27182/6/GAR 


Nouvelle pour les Mesures Absolues 
Seis tt Neate STP hate 
the Absolute Measurement Geomagnetism Beginning 


with di Flux). 
N90-27182/6/GAR 
(Order as N90-27177/6/GAR, PC Ao7/ME A AO') 
N90-27183/4/GAR 
Experiences with Modern Absolute Instruments. 
N90-27183/4/GAR 
(Order as N90-27177/6/GAR, PC A07/MF AON) 


N90-27184/2/GAR 
Institut de du Globe de Paris Automatic Magnetic 
Observatory. Inst. of Earth Physics). 
N90-271 BA/2/GAR 102,820 
(Order as N90-27177/6/GAR, PC A07/MF ‘A01) 
N90-27185/9/GAR 
Improvements of Automatic Magnetic Observatories in 
os a vay 


102,821 
(Order as N90-27177/6/GAR, PC A07/MF A01) 
N90-27186/7/GAR 
Digital ee ee aes ~~; as the 
erkstation ai Magnetic 


a 

N90-27186/7/GAR 02,822 
(Order as N90-27177/6/GAR, PC A07/MF A01) 

pe eee 


2 at Danish Mete- 
NOOET187/S/GAR- 


102,823 

(Order as N90-27177/6/GAR, PC A07/MF A01) 

N90-27188/3/GAR 
Proton 


27188/3/GAR 
(Order as 


N90-27187/5/GAR 


for Measurement of the Earth’s 


N90-27177/6/GAR, PC Ao7/MF On) 
N90-27189/1/GAR 

Some on Data Processing. 

N90-27189, A/GAR 
(Order as N90-27177/6/GAR, PC ao7/Mied Mon) 
N90-27190/9/GAR 


jananioan 
N90-27190/98/GAR 
(Order as N90-27177/6/GAR, PC Ao7/Mi 4 ro 
N90-27191/7/GAR 
About the Derivation of Geomagnetic Indices from Digital 
N90-27191/7/GAR 102,82 
(Order as N90-27177/6/GAR, PC A07/MF on) 
yr ee 
of Geomagnetic Data for Studies on the Earth’s Deep 
. (Abstract Only). 
NOO-27192/6/GAR 492 
(Order as N90-27177/6/GAR, PC ao7/Mr h A01) 
N90-27193/3/GAR 
Use of the Method of Natural Components for 
Derivation of S sub R-variation and K-indices. 
N90-27193/3/GAR 102,828 
(Order as N90-27177/6/GAR, PC A07/MF A01) 
N90-27194/1/GAR 
Computer Production of on a Simple Method 
Based on Linear Elimination * 


OR-60 VOL. 91, No. 2 


N90-27194/1/GAR 102,829 
(Order as N90-27177/6/GAR, PC A07/MF A01) 


N90-27211/3/GAR 
Airborne Measurements of Radiation from Broken Cloud 


N90-27211/3/GAR 102,885 PC A06/MF A01 
N90-27212/1/GAR 

Stichprobenanalysen des T: der Planetaren 

py se ( of Diurnal Variation in the 

NOU 27212) 1/GAR 102,867 PC A06/MF A01 
N90-27213/9/GAR 

‘cra Satellite Center Technical Note, No. 17, 

N90-27213/9/GAR 102,886 PC A06/MF A01 
N90-27214/7/GAR 


Dust Clouds Kosa from the East Asian Dust Storms in 

1982-1988 as Observed by the GMS Satelite, 

N90-2721 a/T/GAR 102,868 

(Order as N90-27213/9/GAR, PC A06/MF A01) 

N90-27215/4/GAR 

Reproduction of GMS IR Calibration Table. 
N90-27215/4/GAR 102,88: 
(Order as N90-27213/9/GAR, PC A06/MF On 
gree ease 

od Aor the of Smokes 


my hy Poop’ F Repub. 
lic pt amp (the USSR Gn Apr-May 108 
NOO27e1e/2/GAR 


(Order as N90-27213/9/GAR, PC A06/ME 4 non) 
N90-27217/0/GAR 


pn pene | Position Accuracy of Typhoon Center De- 
termined on GMS Imagery. 
NOO-E7a17/OTGAR 


(Order as N90-27213/9/GAR, PC Ave/MF aon 
N90-27218/8/GAR 
tion of (etemato Method to al Systm and the High-Level 
the Resultant Wind 
NoO-27216/8/GAR 102,869 
(Order as N90-27213/9/GAR, PC A06/MF A01) 
N90-27219/6/GAR 
Test for Automatic Neph-Analysis Chart. 
N90-27219/6/GAR 102,889 
(Order as N90-27213/9/GAR, PC A06/MF A01) 
N90-27220/4/GAR 
on Study on Pre-Typhoon Active Convective Clouds 
(\90-27220/4/GAR 102,956 
(Order as N90-27213/9/GAR, PC A06/MF A01) 
N90-27221/2/GAR 


Behavior of Dust Clouds from Australian Dust Storms in 

1962-1983 as Observed by the GMS. 

N90-27221/2/GAR 102,890 
(Order as N90-27213/9/GAR, PC A06/MF A01) 


N90-27222/0/GAR 


Dust Clouds from African Dust Storms in 1986-1987 as Ob- 
aan METEOSAT. 
N90-27222/0/GAR 102,89 
(Order as N90-27213/9/GAR, PC A06/MF ‘401 


N90-27223/8/GAR 


NN ee inadiae 
formation Chart with the Combination of Visible and Infra- 
red Data Observed by the GMS. 

a, 


102,95. 
(Order as N90-27213/9/GAR, PC A06/MF rong 
N90-27225/3/GAR 
Downwelled ve Surface irradiance Data from Five 
Sites for the Fire/SRB Wisconsin Experiment from October 
12 N= November 2, 1986. 
N90-27225/3/GAR 102,892 PC A09/MF A01 
N90-27227/9/GAR 


Analysis of Cirrus Optical Properties with Data gg 
ER2 esolution Interferometer Sounder (HIS). 
N90-27227/9/GAR 102,908 PC A03/MF A01 
N90-27228/7/GAR 
I of Intraseasonal Variability in General Cir- 
culation and tions. 
N90-27228/7/GAR 102,870 PC A06/MF A01 
N90-27244/4/GAR 
— Ocular Recording System (CORS). 
N90-27244/4/GAR 105,714 PC A06/MF A01 
N90-27273/3/GAR 
IRDS with Applications to the Representation of 
EARA Mocee 
N90-27273/3/GAR 103,417 PC A04/MF A01 
N90-27274/1/GAR 
ECOS: The ESA 5 
N90-27274/1/GAR 105,440 PC A03/MF A01 
N90-27275/8/GAR 
Fifth Conference on Artificial intelligence for Space Applica- 
N90-27275/8/GAR 105,543 PC A25/MF A04 
N90-27276/6/GAR 
Independent Task Planning. 
Ngo-2727676/GAR 105,544 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


N90-27277/4/GAR 
ame Artificial Intelligence Scheduling for Hubble Space 
NOO 27277 /4/GAR 105,44 
(Order as N90-27275/8/GAR, PC A25/MF 404) 
N90-27278/2/GAR 
Resource Allocation Constraint Propagation. 
N90-27278/2/GAR — 102,244 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27279/0/GAR 
DEVS-Based Intelligent Control of Space Adapted Fluid 
N60-27270/0/GAR 105,545 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
REET 1: 
Dynamic Test Input Generation for Multiple-Fault Isolation. 
N90-27280/8/GAR 103,418 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27281/6/GAR 
Based Fuzzy Control of Spacecraft Au- 
tonomous 
N90-27281/6/GAR 105,442 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27282/4/GAR 
Application of Intelligent Process Control to Space Based 
N90-27282/4/GAR 105,443 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27283/2/GAR 


Artificial yy in the Materials Processing Labora’ 
N90-27283/2/GAR 105,086 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27284/0/GAR 
Architecture for Intelligent Task Interruption. 
N90-27284/0/GAR 


103,444 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27285/7/GAR 


Neo-s7a07 71GAR enpeds 103,419 


(Order as N90-27275/8/GAR, PC A25/MF ‘A04) 
sitesi 
estotoe ane Approach to Configuration Layout, Justi- 
and Documentation. 
NoO-27286/8/QAR 
(Order as N90-27275/8/GAR, PC A25/MF A 04) 
N90-27287/3/GAR 
KIPSE1: A yoyo Interactive Problem Solving 
for Data Estimation and Pattern > 
N90-27287/3/GAR 
(Order as N90-27275/8/GAR, PC A2s/ME s oa) 
ni eg 
Architecture for Rule Based System Explanation. 
NOD STOO GAR 103,390 
(Order as N90-27275/8/GAR, PC A25/MF ‘A04) 
N90-27289/9/GAR 
Automated Tool for the Design and Assessment of Space 
N90-27289/9/GAR 
(Order as N90-27275/8/GAR, PC A25/ME) n04) 
N90-27290/7/GAR 
ATS Displays: A Reasoning Visualization Tool for Expert 
N90-27290/7/GAR 
(Order as N90-27275/8/GAR, PC A2s/MF A 04) 
N90-27291/5/GAR 
Establishing a Ci ications-| ive Network to Re- 
solve Artificial len arty Issues within NASA’s Space Sta- 
tion Fi lesearch Centers Community. 
NOO-27251 /5/GAR 105,548 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27292/3/GAR 
Expert System Development Methodology (ESDM 
N90-27292/3/GAR : e 103,42 
(Order as N90-27275/8/GAR, PC A25/MF ‘noa) 
pent ae 


Noo-27 





/1 7GAR 
(Order as N90-27275/8/GAR, PC A2s/ME } 08) 


N90-27294/9/GAR 
Study on Diagnosability of Space Station ECLSS. 
N90-27294/9/GAR 105,550 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27295/6/GAR 
Attitude sere «nelle Senn Of . ) and 
Neo-2rd6s/6/c for Space Station Bal... 
N90-27: 105,55: 
(Order as N90-27275/8/GAR, PC A25/MF "A08) 
onsen 
joa paca Systems and NASA's Software Support 
N90-27296/4/GAR 105,552 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
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N90-27297/2/GAR 
Space Station Freedom ECLSS: A Step Toward Autono- 
mous Ri tive Life Support Systems. 


N90-27 7/2/GAR 105,553 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27298/0/GAR 
Sete Pe aes he Se a 
NQO-27298/0/GAR 105,554 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27299/8/GAR 
Graphical Explanation in an Expert System for Space Sta- 
tion Freedom Rack Integration. 
NOO-27299/8/GAR 105,555 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27300/4/GAR 
Space Station Advanced Automation. 
Nb0-27300/4/GAR 
(Order as N90-27275/8/GAR, PC A25/MF ho) 
N90-27301/2/GAR 
Development Framework for Artificial Intelligence Based 
Distributed Operations Support Systems. 
N90-27301/2/GAR 
(Order as N90-27275/8/GAR, PC A2s/ME I roy 
N90-27302/0/GAR 
Knowledge Base Architecture for Distributed Knowledge 


N90-27302/0/GAR 
(Order as 


N90-27303/8/GAR 
Creature CO-OP: Achieving a Remote Operations 
of Low-Cost Robots. 


with a Com 
N90-27303/8/GAR 
as N90-27275/8/GAR, PC A2s/MF A A048) 


as N90-27275/8/GAR, PC A25/ME I hoa) 


N90-27304/6/GAR 
Design Knowledge Capture for a Corporate Memory Facili- 
N90-27304/6/GAR 
(Order as N90-27275/8/GAR, PC A2s/ME A 04) 
N90-27305/3/GAR 


Ki 
Noo 273067 /3/GAR 104,03: 
(Order as N90-27275/8/GAR, PC A25/MF Now 
N90-27306/1/GAR 
Application of Design Knowledge Captured from Multiple 
N90-27306/1/GAR (05,687 
(Order as N90-27275/8/GAR, PC A25/ME ‘A04) 
N90-27307/9/GAR 
Integration of Automated fear Acquisition with Com- 
Sone ‘Aided Software Engineering for Space Shuttle Expert 
N90-27307/9/GAR 
Order as N90-27275/8/GAR, PC A25/ME } 0") 
N90-27308/7/GAR 
Case-Based Reasoning in Design: An Apologia. 
N90-27308/7/GAR - 104,038 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27300/5/GAR 





Artificial | Engineering (AISE) Model. 
NOO-27309/5)GAR 


(Order as N90-27275/8/GAR, PC A25/MF ‘A04) 
N90-27310/3/GAR 
Detecting Perceptual Groupings in Textures by Continuity 
Considerations. 
NOO27310/3/GAR 
(Order as N90-27275/8/GAR, PC A25/ME A 1.04) 
N90-27311/1/GAR 
Vision-Based Telerobotic Control Station. 
N90-27311/1/GAR 104,08: 
(Order as N90-27275/8/GAR, PC A25/MF on) 
N90-27312/9/GAR 
Real-Time Learning Mechanism of the Scientific R 
Associates Advanced Robotic System (SRAARS). 
N90-27312/9/GAR 560 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27313/7/GAR 
~ ag System Using Object-Oriented Fault Tree 
N90-27313/7/GAR 
(Order as N90-27275/8/GAR, PC A2s/MP f Ao4) 
N90-27314/5/GAR 
Model for a Space Shuttle Safing and Failure-Detection 


N90-27314/5/GAR 105,562 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


N90-27315/2/GAR 
Aine See De Chena Saten Se ee 
Main Engine Redlines. 
N90-27315/2/GAR 105,563 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27316/0/GAR 
Agetogtion ened for Rapi ing of Ada Real- 
apid Prototyping 
N90-27316/0/GAR 
(Order as N90-27275/8/GAR, PC A25/ME A Koa) 
N90-27317/8/GAR 
Engineering Approach to Automatic Programming. 


N90-27317/8/GAR 103,422 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


N90-27318/6/GAR 
Automated Extraction of Knowledge for Model-Based Diag- 
N90-27318/6/GAR 
(Order as N90-27275/8/GAR, PC A2s/ME hoa) 
N90-27319/4/GAR 


Derivation of Sorting Programs. 
N90-27319/4/GAR 103,423 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


N90-27320/2/GAR 
Structure for Maturing Intelligent Tutoring System Student 
N90-27320/2/GAR 103,07: 
(Order as N90-27275/8/GAR, PC A25/MF 04) 
N90-27321/0/GAR 
Tool for Concurrent Real-Time Computation. 
N90-27321/0/ 103,470 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


103,42: 
(Order as N90-27275/8/GAR, PC A25/MF 0a) 
N90-27323/6/GAR 
Composite Load Project. 
N90-27323/6/ 103,33; 
(Order as N90-27275/8/GAR, PC A25/MF ‘io 
N90-27324/4/GAR 
pee oo T Systems for Space Applications. 
N90-27324/4/ 
N90-27325/1/GAR 
Documentation and Knowledge Acquisition. 
N90-27325/1/GAR 102,240 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27326/9/GAR 
Acquisition Experience with Commer- 
cial Shuttle Main Engine Testing. 
N90-27326/9/' 
N90-27327/7/GAR 
VIP: A Knowledge-Based Design Aid for the Engineering of 
N90-27327/7/GAR 105,565 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27328/5/GAR 
pone Ron Decision-Tree Classifier Systems to Extract Knowl- 
NO-27928/6/GAR 
27328/5/GAR 
(Order as N90-27275/8/GAR, PC A25/ME s 04) 
N90-27329/3/GAR 
DEB: A Diagnostic Experience Browser Using Similarity 
Networks. 
N90-27329/3/GAR 
(Order as N90-27275/8/GAR, PC A25/ME an 
N90-27330/1/GAR 
Artificial | Te i for Database 
— intelligence Techniques Modeling 
N90-27330/1/GAR 
(Order as N90-27275/8/GAR, PC A2S/MES Noa) 
N90-27331/9/GAR 
ae of Seven-Axis Manipulator Redundancy: A Heu- 
N90-27331/9/GAR 
(Order as N90-27275/8/GAR, PC A25/ME enoa) 
N90-27332/7/GAR 
Sixth Generation in Space. 
N90-27332/7/GAR 
(Order as N90-27275/8/GAR, PC A25/ME} 04) 
N90-27333/5/GAR 
Robot Dynamics in Reduced Gravity Environment. 
N90-27333/5/GAR 105,566 
(Order as N90-27275/8/GAR, PC A25/MF ‘A04) 
N90-27334/3/GAR 
Coneiegeppetues Systems from KEE to Ada. 
N90-27334/3/GAR i] 


03,472 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27335/0/GAR 
Automated Unit-Level Testing with Heuristic Rules. 
N90-27335/0/GAR 103,425 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27336/8/GAR 
SDI Satellite Autonomy Using Al and Ada. 
N90-27336/8/GAR 
(Order as N90-27275/8/GAR, PC A25/ME ord 
N90-27337/6/GAR 
Ada as an Implementation Language for Knowledge Based 
N90-27337/6/GAR 103,426 
(Order as N90-27275/8/GAR, PC A25/MF A04) 
N90-27338/4/GAR 
Producing Process Plans out of CAD Files Through Al 
Techniques. 


105,446 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


105,564 
(Order as N90-27275/8/GAR, PC A25/MF A04) 


N90-27452/3/GAR 


N90-27338/4/GAR 
N90-27379/8/GAR 
Etude de la Faisabilite de Plusieurs Melanges (Study of the 
of Several 


Mixtures). 
N90-27379/8/GAR 102,238 PC AQ4/MF A01 


104,040 PC A02/MF A01 


N90-27380/6/GAR 

Context Truth 

NODZTSOOOGAR 1OL0ae PC RARE AOo1 
N90-27381/4/GAR 

pr coe Eines Integrierten Computergestuetzen 

fconcepaud Design of Integrated 5 aoe we Sonwae 

an 
Implementation and T: 

N90-27381/4/GAR 103,427 A08/MF A01 
N90-27395/4/GAR 

Robotic Space Simulation |r of Vision Algorithms 

into an Orbital 

N90-27395/4/' 105,448 PC A0S/MF A01 
N90-27406/9/GAR 

Dynamic Monocular Machine Vision and Applications of Dy- 

namic ine Vision. 

N90-27406/9/GAR 103,452 PC A05/MF A01 
N90-27408/5/GAR 


—e of Differential Systems with Delay. 
N90-27408/5/GAR 104,248 PC A03/MF A01 


(Generalized Voronoi 
N90-27429/1/GAR 
N90-27436/6/GAR 
of Efficient Solutions of Discretely Distributed 
) i i: Problems. 
N90-27436/6/GAR 104,256 PC A04/MF A01 


104,249 PC A03/MF A01 


N90-27438/2/GAR 
Tactical ae of Systems. 
N90-27438/2/GAR 104,450 PC AO7/MF A01 
N90-27439/0/GAR 
Tactical of Defense Meteorological Satellite 
Program Environmental Data. 
ae 


102,893 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
py: rage 


Application of Meteorological Satellite (METSAT) Data to 
Support United States Forces in the North Atlantic Treaty 


calbaaden (NATO). 
27440/8/GAR 
(Order as N90-27438/2/GAR, PC aor/Me i At) 
N90-27441/6/GAR 
DMSP’s interactive Tactical Terminal. 
N90-27441/6/GAR 102,895 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
N90-27442/4/GAR 
Tactical from Space: The Next wa 
N90-27442/4/ 
(Order as N90-27438/2/GAR, PC nore} on 
N90-27443/2/GAR 
Block 6: The Future Dmsp Space Systems. 
N90-27443/2/GAR 105,647 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
N90-27444/0/GAR 
Space-Based Wide Area Surveillance System Studies. 
N90-27444/0/GAR 102,896 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
N90-27445/7/GAR 
= and Control in the Age of Space-Based Surveil- 
N90-27445/7/GAR 
(Order as N90-27438/2/GAR, PC AOT/ME | on 
N90-27447/3/GAR 
Future Applications of GPS to Conventional Weapons. 
N90-27447/3/GAR 105,739 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
N90-27448/1/GAR 
Hover Position Sensing System. 
N90-27448/1/GAR 102,48. 
(Order as N90-27438/2/GAR, PC A07/MF rosf 
N90-27449/9/GAR 
Potential New Tactical Applications of the Global Position- 


NiosEr 48 /9/Ga 


unacnaaan 
Tactical Uses of the DSCS 3 Communications 
N90-27450/7/GAR 104,437 
(Order as N90-27438/2/GAR, PC A07/MF A01) 


104,748 
as N90-27438/2/GAR, PC A07/MF A01) 


N90-27451/5/GAR 
Tactical Applications of the UHF Satellite Communications 
System. 
N90-27451/5/GAR 104,443 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
N90-27452/3/GAR 


Post-2000 MILSATCOM Architecture. 
N90-27452/3/GAR 105,648 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
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105,649 
(Order as N90-27438/2/GAR, PC A07/MF A01) 
N90-27454/9/GAR 
Tactical EHF Satellite Communications for NATO Employ- 


Ngo.27454/0/GAR 
(Order as N90-27438/2/GAR, PC Ao7/ME 4 Son 
N90-27464/8/GAR 
interaction of Acoustic W: Generated ey Plate. 
N90-27464/8/GAR 105,007 /MF A01 
N90-27481/2/GAR 
ber 1900 (Acie Repo 1 of ie the Wi -Heisenberg 
lerner: 
‘ederal Republic of Germa- 
propa 105,360 PC A07/MF A01 
N90-27482/0/GAR 
Coulomb-Dissociation of 156 MeV 6Li-Projectiles. 
N90-27482/0/GAR 105,361 PC A06/MF A01 
N90-27483/8/GAR 
Relativistic Effects in Low Energy Nucleon-Nucleon Scatter- 
N90-27489/8/GAR 105,362 PC A03/MF A01 
N90-27497/8/GAR 
Particle Size Distribution Determined from Measured Scat- 
N90-27497/8/GAR 102,909 PC A04/MF A01 
N90-27548/8/GAR 


Information Resources Management, 1984-1989: A Bibliog- 
po! with Indexes. 
27548/8/GAR 


104,027 PC A10 
N90-27562/9/GAR 
Carbon in the Galaxy: Studies from Earth and Space. 
N90-27562/9/GAR 102,761 PC A15/MF A02 
N90-27563/7/GAR 
Carbon in Primitive Meteorites. 
N90-27563/7/GAR 


102, 
(Order as N90-27562/9/GAR, PC A15/MF 402) 
N90-27564/5/GAR 


Carbon in Comet Dust. 
N90-27564/5/GAR 102,763 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27565/2/GAR 
Carbon-Rich Particles in Comet Halley. 
N90-27565/2/GAR 
(Order as N90-27562/9/GAR, PC A1S/ME I ‘A02) 
N90-27566/0/GAR 


Astronomical Observations of Solid Phase Carbon. 
N90-27566/0/GAR 
(Order as N90-27562/9/GAR, PC AtS/ME-d red 


N90-27567/8/GAR 


Survival of Carbon Grains in Shocks. 
N90-27567/8/GAR 102,766 
(Order as N90-27562/9/GAR, PC A15/MF ‘A02) 


N90-27568/6/GAR 


Carbon Stardust: From Soot to Diamonds. 
N90-27568/6/GAR 102,76: 
(Order as N90-27562/9/GAR, PC A15/MF Ao) 
N90-27569/4/GAR 
Interstellar Grain Chemistry and Organic Molecules. 
N90-27569/4/GAR 102,768 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27570/2/GAR 
Carbon istry of Circumstellar Envelopes. 
soe 


102,769 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27571/0/GAR 
Carbon Chemistry in Dense Molecular Clouds: Theory and 
Observational 5 
N90-27571/0/GAR 102,770 
(Order as N90-27562/9/GAR, PC A15/MF ‘A02) 


N90-27572/8/GAR 
Cl, Cll, and CO as Tracers of Gas Phase Carbon. 
N90-27572/8/GAR 102,771 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27573/6/GAR 
Down-to-Earth Studies of Carbon Clusters. 
N90-27573/6/GAR 
(Order as N90-27562/9/GAR, PC AIS/ME Nod 
N90-27574/4/GAR 
Electronic and Structure of Carbon Grains. 
N90-27574/4/GAR 102,773 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27575/1/GAR 
Uni Picture of Gas-Phase Formation and Growth of 
P, Diamond Graphite. 
N90-27575/1/GAR 
(Order as N90-27562/9/GAR, PC AIS/ME Ao) 
N90-27576/9/GAR 


Formation and Structure of Circumstellar and Interstellar 


N90-27576/9/GAR 102,77. 
(Order as N90-27562/9/GAR, PC A15/MF 02) 
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N90-27577/7/GAR 
SIRTF: the Dark Corners of the Galaxy. 
N90-27577/7/GAR 102,776 
(Order as N90-27562/8/GAR, PC A15/MF A02) 
N90-27578/5/GAR 
Research on the Space Station. 
NOOS7STOPTGAR 
(Order as N90-27562/9/GAR, PC ANS/ME-A ‘Noe 
N90-27579/3/GAR 
pis ae Presgase g Interstellar a and 
N90.27579/3/GAR ’ 102,778 
(Order as N90-27562/9/GAR, PC A15/MF A02) 


N90-27580/1/GAR 
Laboratory Simulation of Interstellar Grain Chemistry and 
Oniy ‘eansiaas of Complex Organic Molecules. (Abstract 
N90-27580/1/GAR 102,779 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27581/9/GAR 
aes eae Se ot weeeter Clamand-ian ested 
3 'e. (Abstract Only). 
N90-27581 /9/GAR 
(Order as N90-27562/9/GAR, PC AIS/MEA oz) 
N90-27582/7/GAR 
lonic Mechanism of Carbon Formation in Flames. (Abstract 


Only). 
Noe 27582/7/GAR 103,271 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27583/5/GAR 
ee ee oo Geen St ee eae 
oan Planetary Nebulae of the Galactic Halo. (Ab- 
N90-27586/5/GAR 
(Order as N90-27562/9/GAR, PC AIS/ME PA02) 
N90-27584/3/GAR 
Impact Fracture Experiments Simulating Interstellar Grain- 
Grain Collisions. (Abstract Only). 
N90-27584/3/GAR 102,782 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27585/0/GAR 


Diamonds in Detonation Soot. (Abstract Only). 
N90-27585/0/GAR 
(Order as N90-27562/9/GAR, PC AtS/MIEA ‘oz 
N90-27586/8/GAR 
the Possibility of a C-12/C-13 Galactic Abundance 
Gradient. (Abstract , 
N90-27586/8/GAR 
(Order as N90-27562/9/GAR, PC AIS/ME aca) 
N90-27587/6/GAR 
New Observations of Interstellar Organic Molecules. (Ab- 
NoO 27089 /6/GAR 


102,785 
(Order as N90-27562/9/GAR, PC A15/MF ‘A02) 
N90-27588/4/GAR 
Search for Interstellar Methane. (Abstract Only). 


N90-27588/4/GAR 102,786 
as N90-27562/9/GAR, PC A15/MF ‘A02) 
N90-27589/2/GAR 
Raman Spectroscopic Studies of Carbon in Extra-Terrestrial 
Materials. (Abstract Only). 
N90-27589/2/GAR 
(Order as N90-27562/9/GAR, PC Ats/MEA 402) 
N90-27590/0/GAR 
Sa Se SS Pa OM Oo Menmend, (Abstract Only). 
N90-27590/0/GAR 102,788 
as N90-27562/9/GAR, PC A15/MF A02) 


N90-27591/8/GAR 
Diamond, Graphitic and Amorphous Carbons in 
Extraterrestrial Solar System Materials. (Abstract 
N90-27591 poy 


789 
(Order as N90-27562/9/GAR, PC A15/MF A02) 


carbons. (Abstract 
N90-27592/6/GAR 102,790 
(Order as N90-27562/9/GAR, PC A15/MF A02) 
N90-27593/4/GAR 


Carbon in the Solar System. (Abstract Only). 
N90-27593/4/GAR 102,79 
(Order as N90-27562/9/GAR, PC A15/MF ‘Ao2) 
N90-27603/1/GAR 


Einfluss der Gezeitenreibung Zwischen Galaxien Auf die 
Bildung und Entwicklung von Galaxienhaufen im a 
enden Universum (Effect of Tidal Friction Between 

on the Formation and of Galactic Clusters in 


the . i 

N90-27605/17GAR ‘ 102,792 PC A03/MF A01 
N90-27604/9/GAR 

Meca W on Dust on Mars 3. 

N90-27604/9/GAR 102,545 PC A04/MF A01 
N90-27605/6/GAR 

Absolute Wind Measurements in the Lower Thermosphere 


of Venus U infrared 4 
N90-27605/6/GAR 102,793 PC A18/MF A03 
N90-27606/4/GAR 


R » 
Se Oe ID. SOF RENT eee 


N90-27606/4/GAR 102,546 PC A99/MF A04 
N90-27607/2/GAR 

Mars Site 

N90-27607/2/GAR 105,491 PC A10/MF A02 
N90-27609/8/GAR 

Mevtv Womahen oe Tectonic Features on Mars. 

N90-27609/8/ 102,547 PC A06/MF A01 
N90-27617/1/GAR 

NOOZTEITTLIGAR o°v02.379 PC A25/MF AOS 
N90-27618/9/GAR 

Past, Present and Future: Aircraft Integrated Monitoring 

Noo-27616/0/GAR wre” ai 

(Order as N90-27617/1/GAR, PC A25/ME A ‘A0a) 

N90-27619/7/GAR 

Aircraft Condition Monitoring System for Future Airbus Air- 


for Programming and Data neo. 
N90-27619/7/GAR 102,489 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27620/5/GAR 
EFA Integrated Monitoring and Recording System: Require- 
ments and for Implementation. 
N90-27620/5/ 102,490 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27621/3/GAR 
Multichannel on-Board Load and Fatigue Monitoring. 
N90-27621/3/GAR 102,491 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27622/1/GAR 
Observer or Direct Inversion. 
N90-27622/1/GAR 102,492 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27623/9/GAR 
AIMS Test and Simulation Equipment. 
N90-27623/9/GAR 102,493 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27624/7/GAR 
. . Assessment nig of Briteh 553B on the 
N90-27624/7/GAR 102,494 
(Order as N90-27617/1/GAR, PC A25/MF ‘A04) 
N90-27625/4/GAR 
SEARS Oe, York tor te Chocun Feu Tolemet, PMD 
N90-27625/4/GAR 102,495 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27626/2/GAR 
Computer Modeling and Data Processing Methods: An Es- 
sential Part of Jet Engine Condition Monitoring and Fault 
N90-27626/2/GAR 
(Order as N90-27617/1/GAR, PC A25/MEA revi 
N90-27627/0/GAR 
Seodnent Identification of Helicopter Engine Dynamics 
NeosTeariorekn 
meccees 102,44 
(Order as N90-27617/1/GAR, PC A25/MF ‘A04) 
diidiiaunanas 


Advanced Algorithms Design and Implementation 
Gonnd taeroptocnenct Syetere tor Engine Ute Usage Wor. 


Nb0-27628/6/GAR 102,442 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
uiéistisiitan 


Sort ery beret ase Musto = ho 


27629/6/GAR 104,438 
(Order as N90-27617/1/GAR, PC A25/MF A04) 


N90-27630/4/GAR 
Harrier information Management System (HIMS): The 
System and 4 
N90-27630/4/ 104,439 
(Order as N90-27617/1/GAR, PC A25/MF A04) 

N90-27631/2/GAR 


Ki Based of Jet Engines under Consid- 
eration of Model Based Mathode. 
N90-27631/2/GAR 


(Order as N90-27617/1/GAR, PC A25/MEA 404) 
N90-27632/0/GAR 

Line —— of Rotating Machinery Using Expert 

N00-27632/0/GAR_ 104,095 

(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27633/8/GAR 

New Features of JAL’s Ground Station. 
'8/GAR 


N90-27633/8 102,496 
(Order as N90-27617/1/GAR, PC A25/MF A04) 


N90-27634/6/GAR 
Replay and Transmission of AIMS-Data to Mainframe Com- 
bey trae Teseabon 


27634/6/GAR 102,497 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27635/3/GAR 
Flight Data Replay and Analysis System. 


al 


NTIS ORDER/REPORT NUMBER INDEX 


N90-27635/3/GAR 102,498 
(Order as N90-27617/1/GAR, PC A25/MF A04) 


N90-27636/1/GAR 


oe oe Operation Monitoring in JAL. 
‘onder 102,499 
(Order as N90-27617/1/GAR, PC A25/MF A04) 


N90-27637/9/GAR 


Swissair Studies on the Compressibility of Aircraft Data. 
N90-27637/9/GAR 105,715 
(Order as N90-27617/1/GAR, PC A25/MF A04) 


ye nen 
Systeme System Architecture for Future 
ro 105,716 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27639/5/GAR 
AIMS for Helicopters. 
N90-27639/5/GAR 102,500 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27640/3/GAR 
Goapter Lidar for Wind Shear Detection. 


Airborne CO2 
eats 102,50 
(Order as N90-27617/1/GAR, PC A25/MF ‘Aos) 
anarenan 
Metotng ond Controlling Flight in Windshear. 
1 tc Ua ag 


102,502 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
eloaldiustraan 
New US Recorder Regulations. 
N90-27642/9/GAR 102,503 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27643/7/GAR 


102,504 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27644/5/GAR 
Australian Experience in Flight Recorder Readout and Anal- 
27644/5/GAR 102,505 
(Order as N90-27617/1/GAR, PC A25/MF A04) 
N90-27645/2/GAR 
Automation of the Readout, Transcription and Evaluation of 
— es at DLR. cnet 
soy N90-27617/1/GAR, PC A25/MF A04) 
EK, . 
A Continuing Bibliography with In- 


Aeronautical hang 
NOO-2764/8/GAA oe 


102,528 PC A08 
N90-27648/6/GAR : 
poy oy * aaaauamaaappegnaadasctiiil 
Noo-2 /6/GAR 102,529 PC A08 


N90-27649/4/GAR 
Langley 14- by 22-Foot Subsonic Tunnel: Description, Flow 
M4 and Guide for 
N90-27649/4/GAR 102,521 PC A04/MF A01 
N90-27650/2/GAR 
Cavity Flow Fields at Subsonic and 


Transonic 
N90-27650/2/GAR 102,308 PC A05/MF A01 


Supe92.908 PC cea sreactar A01 


Wind Tunnel Test Ri 


Advanced Recovery 
N90-27653/6/GAR 105,567 PC A06/MF AOT 
N90-27654/4/GAR 

Comparison of Two Central Difference Schemes for Solving 


the Navier-Stokes 
N90-27654/4/GAR 102,310 PC A04/MF A01 
N90-27655/1/GAR 
of a Linearized Unsteady Aerodynamic Analy- 
sis for Gust Response Predictions. 
N90-27655/1/GAR 102,311 PC AQ4/MF A01 
N90-27656/9/GAR 


Method for the Reduction of Aerodynamic Drag of Road 
N90-27656/9/GAR 105,746 PC A03/MF A01 


N90-27657/7/GAR 
of a Linear — Cascade. 

NOO-27067/7/GAR 102,312 PC A12/MF A02 

Near-Wall Modelling of Compressible T 


N90-27658/5/GAR 
urbulent Flows. 
N90-27658/5/GAR 102,313 PC A03/MF A01 
N90-27659/3/GAR 
= Vortex Generators for Turbulent Flow Separation Con- 


N90-27659/3/GAR 102,314 PC A03/MF A01 
N90-27661/9/GAR 

_— des Effets de Compressibilite sur la Turbulence dans 

Me I. Final on of the 

Compresatalty ffects on the of Supersonic 


Noo 27661 /9/GAR 102,315 PC A03/MF A01 


weeees aan 


tude des Missiles en Incidence: No. 4, Rapport 
Final eee 38 (Stidy of Missiles in 5 
N90-27662/7/ 104, A05/MF A01 
nea 


Etude de I’Ecoulement Autour de la Maquette de |'A300 Al- 
lenge: Reautat doi Tot Ge Coles ihe 
et aux Resultats de of the 


Flow around the Prototype of A300: Results of Third 


Test at F2 and Comparison with Calculations). 
N90-27663/5/GAR 102,316 PC A0S/MF Mor 
N90-27664/3/GAR 
Couche Limite et Couche de Choc en Ecoulement Hyper- 
—, (Boundary Layer and Shock Layer in Hypersonic 
N90-27664/3/GAR 102,317 PC A04/MF A01 
N90-27665/0/GAR 
Etude Experimentale du Tourbillonnaire 
Par un Fuselage de en Incidence. 
Limite on the Vorti- 
of a Missile Flight. Part 


1: 
N90-27665/0/GAR 
N90-27669/2/GAR 


Real-Time erry Aircraft 

N90-27669/2/' 108, 
N90-27671/8/GAR 

Mode S Operational Test and Evaluation/Iintegration Test 


Plan. 
N90-27671/8/GAR 105,718 PC A10/MF A02 
N90-27672/6/GAR 


104,454 PC A04/MF A01 


17 PC A04/MF A01 


Automation System, Model 1 Full cs 
Test and Evaluation integration Test 
N90-27672/6/GAR 105,719 PC AOS/ME ADI 


N90-27674/2/GAR 
Expert for Pilot Assistance: The Challenge of an In- 
N90-27674/2 102,444 PC A03/MF A01 


N90-27675/9/GAR 
Heliport Visual Be a den Approach Surface High Temperature and 
Noo-27676/0/GAR 102,374 PC A0S/MF A01 
N90-27677/5/GAR 
Se ene Oe Rerepes Coatey,, en Tie, 
N0-27677/5/GAR 
(Order as N90-27676/7/GAR, PC A1S/ME Pno2) 
N90-27678/3/GAR 
Airline Requirements for a Future Air Traffic Management 
N90-27678/3/GAR 
(Order as N90-27676/7/GAR, PC AIS/ME Naa) 
N90-27679/1/GAR 
__ Sastiewnnt appre ate ran 
N90-27679/1/GAR 
(Order as N90-27676/7/GAR, PC AtS/ME ae 
N90-27680/9/GAR 
On-Board Planning and Control of 4D-Trajectories in the 
N90-27680/9/GAR 
(Order as N90-27676/7/GAR, PC MSM A 4 
N90-27681/7/GAR 
Four-Dimensional Navigation and Flight Management Sys- 
N90-27681/7/GAR 
(Order as N90-27676/7/GAR, PC AMS/MEA ‘hoz 
N90-27682/5/GAR 


102,509 
(Order as N90-27676/7/GAR, PC A15/MF A02) 
N90-27683/3/GAR 
Four-Dimensional Planner: A Ground Based Planning 
System for Time Guidance. 
N90-27683/3/GAR 105,723 
(Order as N90-27676/7/GAR, PC A15/MF A02) 
N90-27684/1/GAR 
Cee ee eae 
at Frankfurt (Fed. Republic of Germany). 
N90-27684/1/GAR 105,724 
(Order as N90-27676/7/GAR, PC A15/MF A02) 


N90-27685/8/GAR 


NeO27o8s/a/GAR 


(Order as N90-27676/7/GAR, PC AIS/MF Naz) 
iiidsisibiian 
lhe mag Integrated Airport Surface Traf- 
N90-27686/6/GAR 
(Order as N90-27676/7/GAR, PC AMs/Me Noa) 
N90-27687/4/GAR 
oe > —_ Towards a Future Airport Ground 
NOO2TCSr/A/GAR 
(Order as N90-27676/7/GAR, PC AtS/ME Moz 
N90-27688/2/GAR 
Aspects of Data Link Applications for ATC Purposes. 


N90-27716/1/GAR 


N90-27688/2/GAR 
(Order as N90-27676/7/GAR, PC AIS/MF A 02) 


N90-27689/0/GAR 
of a Company Data Link at Lufthansa German 
N90-27689/0/GAR 
(Order as N90-27676/7/GAR, PC A1S/MF oz) 
N90-27690/8/GAR 
PHARE: and Programme. 
NOO-2700/8/GAR 105,730 
(Order as N90-27676/7/GAR, PC A15/MF A02) 
N90-27692/4/GAR 
Report from GPS Manpack Tests in Spitsbergen Area 
'4/GAR 105,736 PC A12/MF A02 
N90-27694/0/GAR 
Two Dimensional Study of Rotor/Airfoil interaction in 


N90-27694/0/GAR 102,445 PC A03/MF A01 


N90-27699/9/GAR 
Development and T: SUM ak Digi 
the Performance of Dita Cone 
/9/GAR 102,446 PC A03/MF A01 
N90-27700/5/GAR 
Effects of Spoiler Surfaces on the Aeroelastic Behavior of a 
5/GAR Wah 447 PC A03/MF A01 
N90-27701/3/GAR 


Reerantess Graptten Oiptay: Syetem Ser Hage Centaten 


Avionics. 
N90-27701/3/GAR 102,522 PC A04/MF A01 
N90-27702/1/GAR 
Sideslip-induced Static Pressure Errors in Flight-Test Meas- 


urements. 
N90-27702/1/GAR 102,318 PC A03/MF A01 
N90-27703/9/GAR 
Characterization of the Effects of Pneumatic 
on Unsteady Pressure Measurements. 
/9/GAR 102,510 PC A03/MF A01 
N90-27704/7/GAR 
AGARD/SMP Review Damage Tolerance for Engine Struc- 
tures. 3: Behaviour and Life 
N90-27704/7/GAR 102,448 PC A04/MF A01 
N90-27705/4/GAR 
AGARD Damage Tolerance Concepts for Structures 
3, Behaviour and Life 
/4/ 102,449 
(Order as N90-27704/7/GAR, PC A04/MF A01) 
N90-27706/2/GAR 
Caicu de Duree de Vie des Composants de Turbomachines 
(Calculation of Service Life of Turbomachine Components). 
N90-27706/2/GAR 102,450 
(Order as N90-27704/7/GAR, PC A04/MF A01) 
N90-27707/0/GAR 
Role of Testing. 


N90-27707/0/GAR 102,451 
PEOPLE ng as N90-27704/7/GAR, PC A04/MF A01) 


etal of Condition Monitoring on Life Cycle 

4 “5 Crora/raoe Engine Components. sodees 
(Order as N90-27704/7/GAR, PC A04/MF A01) 
N90-27709/6/GAR 


Life 

N90-; /6/GAR 102,452 
(Order as N90-27704/7/GAR, PC A04/MF A01) 

N90-27710/4/GAR 
p mommy te a and Life _———— The Need for 
ID Approaches and Actions. 

NOO-27T1O/A/GAR 102,453 

(Order as N90-27704/7/GAR, PC A04/MF A01) 


N90-27711/2/GAR 


Nooemniaan 


N90-27712/0/GAR 


pany hot UETP Experiment. 
wer 
as N90-27711/2/GAR, PC Ats/M-A aa) 


Measurements. 
102,454 PC A13/MF A02 


mo-a7/a/aan 
Basis for Comparison. 
NOO27719// 
(Order as N90-27711/2/GAR, PC Ats/Med 4 
N90-27714/6/GAR 
of Factors A\ Data Comparison. 
NOOZPia/eGAR 102,457 
(Order as N90-27711/2/GAR, PC A13/MF A02) 
N90-27715/3/GAR 
of Altitude Test Cell Results. 


Comparison 
N90-27715/3/GAR 
(Order as N90-27711/2/GAR, PC Aia/ME PA02) 


N90-27716/1/GAR 
Comparison of Ground-Level Test Cells and Ground-Level 
to Altitude Test Cells. 
N90-27716/1/GAR 102,459 
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(Order as N90-27711/2/GAR, PC A13/MF A02) 
N90-27717/9/GAR 
Measurement Uncertainty in Gas Turbine Performance De- 
termination. 
N90-27717/9/GAR 102,460 
(Order as N90-27711/2/GAR, PC A13/MF A02) 
N90-27718/7/GAR 
in Developing an imp 
ment (Lessons L 
N90-27718/7/GAR 102,46 
(Order as N90-27711/2/GAR, PC A13/MF ‘A02) 
N90-27719/5/GAR 





d Design of Experi- 








 “amabae loping an Imp d Altitude Test Capa- 
N90-27719/5/GAR 102,462 
(Order as N90-27711/2/GAR, PC A13/MF ‘A02) 
N90-27720/3/GAR 
Experience in Developing an improved Ground-Level Test 
N90-27720/3/GAR 
(Order as N90-27711/2/GAR, PC A1s/Me i n02) 
N90-27721/1/GAR 
General Test Plan. (Revised). 
N90-27721/1/GAR 102,464 
(Order as N90-27711/2/GAR, PC A13/MF A02) 
N90-27722/9/GAR 
Computer Code for Predicting Coolant Flow and Heat 
Transfer in i 
N90-27722/9/GAR 103,310 PC A03/MF A01 
N90-27723/7/GAR 
Dilueur de Jet Chaud (Device for the Dilution of Hot Ex- 
haust Jets). 
N90-27723/7/GAR 102,465 PC A14/MF A02 
N90-27724/5/GAR 
Flight Test Investigation of Flight Director and Autopilot 
Functions for Helicopter Decelerating Instrument Approach- 
es. 
N90-27724/5/GAR 102,466 PC A03/MF A01 
N90-27725/2/GAR 
Active Control of Aerothermoelastic Effects for a Conceptu- 
al Hypersonic Aircraft. 
N90-27725/2/GAR 102,467 PC A03/MF A01 
N90-27727/8/GAR 
M-52 Spray Booth tion Test. 
N90-27727/8/GAR 104,127 PC A14/MF A02 
N90-27728/6/GAR 
Airport Pavement Drai 
N90-27728/6/GAR 103,247 PC AOS/MF A01 
N90-27729/4/GAR 
Essai d’un Tunnel wey ae 9 Rama la Souffierie Anechoi- 
que Cepra 19, Rapport (rat ofan ira Light Tune 
in the Anechoic Wind Tunnel shes | a ey 
N90-27729/4/GAR PC A04/MF A01 
N90-27730/2/GAR 
Galileo: Earth Avoidance Study Report (Revised). 
N90-27730/2/GAR 105,449 Pe A09/MF A02 
N90-27731/0/GAR 
Hubble Space Telescope ey Test Bed. 
N90-27731/0/GAR 105,650 PC A0S/MF A01 
N90-27733/6/GAR 
Debrix/ice/TPS Assessment and Pho ic Analysis of 
Shuttle Mission STS-32R. tte: 
N90-27733/6/GAR 105,450 PC A11/MF A02 
N90-27734/4/GAR 
oer the Integrated Space Shuttle Flowfield 
Using oe rids. 
NOO27794/4/GAR 105,568 PC A08/MF A01 
N90-27735/1/GAR 
Transient Response Analysis of the Space Shuttle Vehicle 
N90-27735/1/GAR 105,569 PC A06/MF A01 
N90-27736/9/GAR 
cetategy. Aanecomont of Alt tive C ications 
Systems for the ce Exploration Initiative. 
N90-27736/9/GA\ 103,366 PC A03/MF A01 
N90-27737/7/GAR 


Affordable a Design and Launch Alternatives. 
ogees 4 
N90-27737/7/GAR 105,651 PC A03/MF A01 


N90-27738/5/GAR 
an Antenna soe ama for 
Geostationary oy Saleen 
N90-27738/5/G 105,570 AOS) ME A01 
N90-27739/3/GAR 


eee oe © Compachansiyn (aaa, pate Manage 


N90.27780/3/GAR 105,451 PC A06/MF A01 
N90-27741/9/GAR 

Space Vehicle oe " 

N90-27741/9/GA\ 105,612 PC A21/MF A03 
N90-27742/7/GAR 

Flight Control Issues of the Next Generation Space Trans- 

ae Launch Vehicles. 

90-27742/7/GAR 
(Order as N90-27741/9/GAR, PC A2v/ME PA03) 


N90-27743/5/GAR 
Ascent and Descent Trajectory Optimization of Ariane 5/ 


OR-64 VOL. 91, No. 2 


N90-27743/5/GAR 
(Order as N90-27741/9/GAR, PC A2uMe} 03) 


N90-27744/3/GAR 
ooo Launch Vehicle Configurations and Performance 
NS0-27744/3/GAR 
(Order as N90-27741/9/GAR, PC A2uMey "A03) 

N90-27745/0/GAR 

Possible Profiles to Achieve the Geostationary 

Orbit Wi tout Ay Dit Phase 

N90-27745/0/GAR 

(Order as N90-27741/9/GAR, PC A2uMe *A03) 
ocar tokens 
ory Optimization and Control. 

NoO27746 Onder’ 105,6 
(Order as N90-27741/9/GAR, PC A21/MF 03) 
ciuatiaemmanans 

Hermes Seperow ne Sent Trajectories Consequences on 

the Ariane 5 
N90-27747/6/GAR 

(Order as N90-27741/9/GAR, PC AQWUME 03) 


N90-27748/4/GAR 
Space Shuttle Descent Flight Verification by Simulation: A 
oane in Implementing Flight Control System Robust- 
NOO- 27748/4/GAR 105,452 
(Order as N90-27741/9/GAR, PC A21/MF A03) 





N80-27740/2/GAR 
aux Traj i Spatiales (Introduction to 

cove: Trajectories), 
N90-27749/2/GAR 105,617 


(Order as N90-27741/9/GAR, PC A21/MF A03) 
N90-27750/0/GAR 


Calcul d’Orbites (Orbit Computation). 
N90-27750/0/GAR 105,618 
(Order as N90-27741/9/GAR, PC A21/MF A03) 


N90-27751/8/GAR 


Optimisation de la Mise a Poste d’UN Couple de Satellites 
sur des Orbites Geosynchrones, Excentriques et Inclinees 
(Optimization of the ce sh of a Pair of Satellites in In- 
clined Eccentric is Orbits). 
N90-27751/8/GAR 

(Order as N90-27741/9/GAR, PC A2uMe) 003) 


N90-27752/6/GAR 
porn aie Orbit Transfer Optimization for an Aeroassist- 
N90-27752/6/GAR 105,619 
(Order as N90-27741/9/GAR, PC A21/MF A03) 
N90-27753/4/GAR 
Hermes Rendezvous with the Space Station. 
N90-27753/4/GAR_ 
( 


105, 
(Order as N90-27741/9/GAR, PC A21/MF 403) 
N90-27754/2/GAR 
Spacecraft Attitude Dynamics: Evolution and Current Chal- 
N90-27754/2/GAR 105,45: 
(Order as N90-27741/9/GAR, PC A21/MF 03) 
N90-27755/9/GAR 
Model of the pene Spinning Motion of the San Marco 
5TH Spacecraft. 
N90-27755/9/GAR 
(Order as N90-27741/9/GAR, PC AQwME s 003) 
N90-27756/7/GAR 
Instrument Pointing System: Precision Attitude Control in 
N90-27756/7/GAR 
(Order as N90-27741/9/GAR, PC A2wMe "A03) 
N90-27757/5/GAR 
Flexible Structure Control and Rigid Body Dynamics. 
N90-27757/5/GAR "105,65. 
(Order as N90-27741/9/GAR, PC A21/MF 03) 
eeurenaen 





and Dy Experiments in TSS-1. 
NoO-27786/3/GAA 
(Order as N90-27741/9/GAR, PC AQUME PA03) 
Er ecto ore 
National AERO-Space Plane: Flight Mechanics. 


NOO27759/1 /GAR 
(Order as N90-27741/9/GAR, PC A2vMe 03) 
N90-27760/9/GAR 
Optimal Trajectories for Saenger-Type Vehicles. 
N90-27760/9/GAR 105,620 
(Order as N90-27741/9/GAR, PC A21/MF A03) 
N90-27761/7/GAR 
Ascent and Descent Optimizations of an Air-Breathing 
Launch Vehi 
N90-27761/7/GAR 
(Order as N90-27741/9/GAR, PC a2uMe) *A03) 
N90-27762/5/GAR 
— Optimization of Air Breathing Launch Vehicle Trajec- 
N00-27762/5/GAR 105,60: 
(Order as N90-27741/9/GAR, PC A21/MF "A03) 
yr ence 


Assembling a Space Station in Orbit. 


Chal 
N90-27 60/9/GAR 105,573 


(Order as N90-27741/9/GAR, PC A21/MF A03) 
N90-27764/1/GAR 
In-Space C ion and Dy 
tures. 
N90-27764/1/GAR 105,57: 
(Order as N90-27741/9/GAR, PC A21/MF "n03) 
N90-27765/8/GAR 
New Method for a Tethered System Aided Space Station 
Assembly. 
N90-27765/8/GAR 
(Order as N90-27741/9/GAR, PC A2uMe 103) 
N90-27766/6/GAR 
nt of heme Flexible Space Structures. 


Deployme: 
N8.27700/5/GA 105,576 
(Order as N90-27741/9/GAR, PC A21/MF A03) 





of Large Space Struc- 


ante 
reine. 96 Sitieet Munsee ; Design and Evaluation of 
ai pny Nea for iheten troliers. 
Reo'arrerl 
(Order as N90-27741/9/GAR, PC A2Me) 003) 
eT... 
Sa 9 Ape. Rand Ahenines Lian Meenas Spare 
N90-27768/2/GAR 105,458 
(Order as N90-27741/9/GAR, PC A21/MF A03) 
N90-27769/0/GAR 
= Space-Based Robot Modelling and Real-Time Sim- 
N90-27769/0/GAR 
(Order as N90-27741/9/GAR, PC A21/ME aos) 
N90-27770/8/GAR 
— Mechanics —— for Tethers in Space: Coop- 
erative Italian-US Pr 
N90-27770/8/GAR 105,459 
(Order as N90-27741/9/GAR, PC A21/MF A03) 
pach alt 


a wey ry ice Systerns: The Challenge. 
NBO- 2 78, AR 105,604 
(Order as N90-27741/9/GAR, PC A21/MF A03) 


nN cr 
Spacecraft ere Sos Control Pew od Data, Volume 5. Sec- 
Section S: Existing Satellites. 


tion R: Cryogenic Cooling. 
co 105,654 PC A99/MF A04 
N90-27773/2/GAR 
Spacecraft Thermal Control ont Data. Volume 6: Index. 
N90-27773/2/GAR 05,655 PC AOS/MF A01 
N90-27774/0/GAR 


Observation Model and Parameter Partials for the JPL Geo- 
detic (GPS) Modeling Software hd jpn: 
N90-27774/0/GAR 105, A03/MF A01 
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N90-27989/ 2/GAR 103,3 
(Order as N90-27927/4/GAR, PC A23/MF 03) 


N90-27934/0/GAR 03,314 

(Order as N90-27927/4/GAR, PC A23/ME ‘A03) 
N90-27935/7/GAR 

Photo-Sensitized ig inition of t 


Nera 


103,31. 
(Order as N90-27927/4/GAR, PC A23/MF 103) 





drogen/Oxygen Mi: for 


sit scliisat 
H Antenna tion Prediction Code (HARP). 
N90-27946/4/GAR 103,492 PC A0S/MF A01 
N90-27947/2/GAR 
Anwendiungen Eines Akustischen 


Oberflaechenwellen-Con- 
volvers zur Signalverarbeitung in der Messtechnik und der 
Nachrichtentechnik (Utilizations of an Acoustic Surface 

lave-Convolver for Processing in the 


and Information T ). 

N90-27947/2/GAR 103,473 PC A06/MF A01 

N90-27965/4/GAR 
Spent-Beam Refocusing Analysis and Multistage De- 
pressed Coles be Bre a 
Pea GAR 103,498 PC A03/MF A01 

N90-27966/2/GAR 
pry we dicbee yaery d Lines with Alternative Implementation 
N90-27966/2/GAR 103,511 PC A02/MF A01 

N90-27967/0/GAR 


Ueber Transversale, Longitudinale und Dreidimensionale 
oe gt g a 
sional Eddy Currents in a cyhivbical Guides with Eliptic Di 


ameters). 

N90-27967/0/GAR 103,541 PC A07/MF A01 
N90-27968/8/GAR y 

Felherkorrigierende Z! Blockcodes Zur Zuveriassig- 

keitserhoehung von Visi Lo J. Wed Correct- 

ing Block Codes for Reliability | letworks). 

N90-27968/8/GAR 103,52. ay AO! ME A01 
go teat 


Die Anwendung Einer ag ey \dentifikations- 
methode Zur Bestimmung Elektrischer Parameter von In- 
duktionsmotoren (identification Method for Estimation of 
El Pi of Induction Motors). 
N90-27969/6/GAR 103,497 PC A07/MF A01 

N90-27970/4/GAR 


Finite Difference Treatment of Stokes-Type Flows: Prelimi- 


No.2 
N90-27970/4/GAR 105,036 PC A03/MF A01 
N90-27973/8/GAR 
Nonequilibrium Radiation and Chemistry Models for Aero- 
capture Vehicle Flowfields. 
N90-27973/8/GAR 105,621 PC AOS/MF A01 
N90-27981/1/GAR 
te. dy and Challenges in Modeling Turbulent Aerody- 


Noo-27ee! /1/GAR 102,319 PC A03/MF A01 
N90-27982/9/GAR 

Implicit Solution of Three-Dimensional Internal Turbulent 

N90-27982/9/GAR 102,320 PC A03/MF A01 
N90-27983/7/GAR 

Improved K-E; Model for Near-Wall Turbulence and 

Comparison i Numerical 4 

N90-27983/7/GAR 102,321 PC A03/MF A01 
N90-27984/5/GAR 

Numerical Navas Ceabjocted the Thermal Stratification in 

a Tanks to Wall Heat Fiux. 

N90-27984/5/GAR 103,284 PC A03/MF A01 
N90-27985/2/GAR 


Dysnestest Sebdion tes Ce Veto Dodeies. Smet 2 


a Low-Ri Number Decaying Navier-Stok: 
N90-27986/2/GAR 102,322 PC 02 / ME A01 
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NTIS ORDER/REPORT NUMBER INDEX 


N90-27986/0/GAR 
Flowfield Computation of Entry Vehicles. 
N90-27986/0/GAR 105,622 PC A03/MF A01 
N90-27987/8/GAR 


Diskretisi Dreid \ G j . 
chungen (Ossrtzation of the Three Dmensionl Boundary 


N90-27987/8/GAR 102,323 PC A05/MF A01 
N90-27988/6/GAR 

poeg emg Loesung der Oseenschen indore be Scho 

des Quer Lace ea troemten Drehenden Z) 

(Analytical Resolution of the Oseens 

of Inclined Ti Cylinder with Gii ). 

N90-27988/6/GA 102,324 PC A07/MF A01 
N90-27989/4/GAR 

Computational Fluid Volume 1. 

N90-27989/4/GAR 102,325 PC A13/MF A02 
N90-27990/2/GAR 


Hyperbolic Conservation Laws and Numerical Methods. 
N90-27990/2/GAR 102,326 
(Order as N90-27989/4/GAR, PC A13/MF A02) 
N90-27991/0/GAR 
treamline Diffusion Finite Element Method for Compressi- 
ble and | Fluid Flow. 
N90-27991/0/GAR 
(Order as N90-27989/4/GAR, PC A1s/ME I rf 
N90-27992/8/GAR 


Numerical Methods for Shallow Water Flow. 
N90-27992/8/GAR 
(Order as N90-27989/4/GAR, PC Ats/ME soz) 

N90-27993/6/GAR 

Computational Fluid ics, Volume 

N90-27993/6/GAR 102, m8 PC A13/MF A02 
prreietes wt 

Unstructured Grids and Solvers. 

NOO-27004/4/GAR 


(Order as N90-27993/6/GAR, PC A1s/MEA oz) 
N90-27995/1/GAR 
Towards a Genuinely Multi-Dimensional Upwind Scheme. 
N90-27995/1/GAR 12,330 
(Order as N90-27993/6/GAR, PC A13/MF A02) 
N90-27996/9/GAR 
Computation of Compressible, Vortical Flows. 
N90-27996/9/GAR 102,33 
(Order as N90-27993/6/GAR, PC A13/MF ‘Ao2) 
N90-27997/7/GAR 
Tailoring Explicit Time-Marching Schemes to Improve Con- 
po Characteristics. 
N90-27997/7/GAR 105,038 
(Order as N90-27993/6/GAR, PC A13/MF A02) 
N90-27998/5/GAR 
Difference Methods for Hyperbolic Problems with Emphasis 
on Space-Centered Approximations. 
N90-27998/5/GAR 102,33. 
(Order as N90-27993/6/GAR, PC A13/MF Koz) 
N90-27999/3/GAR 
Efficient Solution of the Steady Euler Equations with a Cen- 
tered | Method. 
N90-27999/3/GAR 
(Order as N90-27993/6/GAR, PC Ata/ME *i02) 
N90-28000/9/GAR 
Fluctuation Pe asee. for Multidimensional Convection Prob- 
lems: An Alternative to Finite Volume and Finite Element 


N90-28000/9/GAR 102,334 
(Order as N90-27993/6/GAR, PC A13/MF A02) 
N90-28001/7/GAR 


Computational Fluid Dynamics for industrial Flows. 
N90-28001/7/GAR 105,039 PC sos waar A03 


N90-28002/5/GAR 
Analysis of Flow Models: From Navier-Stokes to Potential 
Flow Equations. 
N90.28002/5/GAR 
(Order as N90-28001/7/GAR, PC A1o/MF A 103) 
N90-28003/3/GAR 
Discretization Methods for the incompressible Navier- 
Stokes Equations. 
N90-28003/3/GAR 
(Order as N90-28001/7/GAR, PC Pty 103) 
N90-28004/1/GAR 


Introduction to Turbulence Models. 
N90-28004/1/GAR 102,33. 
(Order as N90-28001/7/GAR, PC A19/MF “03) 


N90-26005/8/GAR 
Polyflow Theoretical 
N90-28005/8/GAR 

(Order as N90-28001/7/GAR, PC A1o/MFA ‘K03) 

N90-28006/6/GAR 
Phoenics Flow-Simulation System. 

N90-28006/6/GAR 102,339 
(Order as N90-28001/7/GAR, PC A19/MF A03) 
N90-28007/4/GAR 


Finite Element Method for Turbulent Incompressible Flow. 
N90-28007/4/GAR 


102,340 
(Order as N90-28001/7/GAR, PC A19/MF A03) 


N90-28008/2/GAR 
FLUENT and FLUENT/BFC CFD Computer Programs. 


N90-28008/2/GAR 102,34 
(Order as N90-28001/7/GAR, PC A19/MF 403) 
N90-28009/0/GAR 
of Near-Wall Turbulence. 
N90-28009/0/' 102,342 PC A03/MF A01 
N90-28010/8/GAR 
Stosswellenentstehung bei Transsonischer Wirbel-Profil- 
ean Graeme Nemes 
Nb0-28010/8/GAR 102,343 PC A04/MF A01 
N90-28011/6/GAR 
Convection bany y= dans les Cavites en Ro- 
tation. Volume 1: 6 eee i , ‘ee 
Thermal Convection in Rotating ey lolume 1). 
N90-28011/6/GAR 102,344 PC A07/MF A01 
N90-28012/4/GAR 
Nena res : i Tennterm Gas Pia en Ro- 
Convection in otating Cavities, Vi 
N90-28012/4/GAR 102,345 Pe At Ae) MF A01 
N90-28013/2/GAR 
Etude Experimentale de la Couche Limite Instationnaire sur 
Plaque Plane ante. Optimisation Validation 
d’UN Code de Caicul E / 


ne Potential Flow/Boundary Layer in the 
Neighborhood ofa a Plane Plate and an Oscillati ) 
N90-28013/2/GAR 102,346 PC A06/MF A01 
N90-28014/0/GAR 
Experimental ae the Taylor-Goertier instability. 
N90-28014/0/GA\ 105,040 PC A04/MF A01 
N90-28015/7/GAR 





ipressible Flows by | Methods). 
N90-28015/7/GAR 102,347 PC A03/MF A01 
N90-28016/5/GAR 

Constitutive Laws for Discrete Velocity Models of Gas 


( , 
N90-28016/5/GAR 102,348 PC A04/MF A01 
N90-28017/3/GAR 


Vers un Schema Bidimensionnel de Type Godunov Aniso- 
trope. Sur le Calcul des Vitesses des Noeuds dans les 





sional a 
N90-28017/3/GAR 


105,041 PC A04/MF A01 


N90-28018/1/GAR 
Vers un Schema Bidimensionnel de Type Godunov Aniso- 
A: egggemaaiaee see 
dunov Type). 
N90-28018/1/GAR 
(Order as N90-28017/3/GAR, PC Anam i ion 
N90-28019/9/GAR 


Calcul des Vitesses des Noeuds dans les Codes Multidi- 
mension ee 
Nodes in the Lagrangian Codes). 
No0.28018/8/GAR 102,350 
(Order as N90-28017/3/GAR, PC A04/MF A01) 


N90-28020/7/GAR 


Resolution Par Elements Finis des Equations d’Euler Par 

Une Methode de Decomposition des Flux: Etude 

de |’Auto-Adaptativite du Maillage et du Domaine de Calcul: 

Rapport Final 1/334700-Deri-Gan oe om of Euler AL 
E Method and the Kinetic Decom- 


—y the Flows: of the Self-Adaptation of the 
position o bony KA 
Grid and of the Calculation 
N90-28020/7/GAR "02,95 7 PC A04/MF A01 


pre Naa 


Ss: 
N90-28021/5/GAR 
N90-28022/3/GAR 


7 d’Ecoulements Tridimensionnels Avec Surface 
Libre, Rapport de bore wb yo (Calculation of Surface 

Free Three Dimensional Flows’ 

N90-28022/3/GAR * 108, 042 PC A03/MF A01 


N90-28023/1/GAR 
‘tude Experimentale de la Turbulence en Rota- 
tion et Deformation, Rapport Reh ~ os inale (Experi- 
mental Study of Homogeneous T under Rotation 

and Deformation , 

N90-28023/1/GAR 102,353 PC A04/MF A01 

N90-28024/9/GAR 
Etude Numerique de la Turbulence en Presence de Parois, 
Rapport de Synthese Finale (Numerical Study of Turbu- 

in the Presence of Walls). 

102,354 PC A08/MF A01 


102,352 PC A0S/MF A01 


lence in 
N90-28024/9/GAR 
N90-28025/6/GAR 
Etude Experimentale de la Turbulence Homogene en Rota- 
tion. Confrontation Avec un Modele Edqnm, Rapport de 
Synthese Finale (Experimental Study of the Effects of Rota- 


N90-28 100/7/GAR 
tion on the Homogeneous Turbulence. Comparison with the 
——_ Model}. 

28025/6/GAR 102,355 PC A06/MF A01 
N90-28028/0/GAR 

Evaluation of Sm. Shock, Temperature, and 

/0/' 103,343 PC A0S/MF A01 
N90-28031/4/GAR 


Progress in High Temperature Speckle-Shift Strain Meas- 
urement 


N90-28031/4/GAR 104,013 PC A02/MF A01 
N90-28033/0/GAR 

Fiber-Optic Digital B 

N90-28033/0/ 105,074 PC MF AO1 
N90-28035/5/GAR 

ben Nn pees of Continuous-Valued Sensors. 

N90-; /5/GAR 104,060 °C A03/MF A01 
N90-28036/3/GAR 

N90-28036/3/GAR 105,000 PC A03/MF A01 
N90-28037/1/GAR 


105,363 

(Order as N90-28036/3/GAR, PC A03/MF A01) 
N90-28038/9/GAR 

entent of Double Sided Silicon Strip Detectors with High 

Electronics. 

NOO 2068/07 GAR 105,364 

(Order as N90-28036/3/GAR, PC A03/MF A01) 
N90-28039/7/GAR 

New in Double Sided Silicon Strip Detectors. 

N90-28039/7/GAR 105,365 

(Order as N90-28036/3/GAR, PC A03/MF A01) 
N90-28046/2/GAR 


Potential of Solar: Alexandrite Lasers. 
N90-28046/2/GAR 105,075 PC A03/MF A01 
N90-28047/0/GAR 


Linear Laser Diode Arrays for Improvement in Optical Disk 

eae 

N90-; '7/0/GAR 105,001 PC A05/MF A01 
N90-28050/4/GAR 

Titanium-Doped Sapphire Lasers with High Energy Pump- 


N80-28050/4/GAR 105,076 PC A03/MF A01 
N90-28051/2/GAR 
— Set 360H005 (STS-28) Seals, Volume 4. 
28051/2/GAR 103,344 PC AO7/MF A01 
N90-28060/3/GAR 


Dynamics of Multistage Gear Transmission with Effects of 


N90-28060/3/GAR 104,096 PC A03/MF A01 
N90-28062/9/GAR 

Reaction-Compensation Technology for Microgravity Labo- 

ratory Robots. 

N90-28062/9/GAR 105,461 PC A01/MF A01 
N90-28063/7/GAR 

Liquid Lubrication in 

N90-28063/7/GAR 105,462 PC A03/MF A01 
N90-28065/2/GAR 

Computer-Aided Design of High-Contact-Ratio Gears for 

N90-28065/2/GAR 104,041 PC A03/MF A01 
N90-28066/0/GAR 


Modification of the Shaberth Bearing Code to Incorporate 
RP-1 and a Discussion of the Traction Model. 


N90-28066/0/GAR 104,100 PC A03/MF A01 
N90-28095/9/GAR 
Nylon and Tefion Scribe Effect on NBR to Chemiok 233 
and NBR to NBR Bond interfaces. 
N90-28095/9/GAR 104,051 PC A03/MF A01 
N90-28096/7/GAR 
Ve der Detailerkennbarkeit in Roentgendurch- 
oe 
ment of Detail in Radiographic Irradia- 


Restoration). 
Noo 2e0ee/7/GAR — 104,015 PC A07/MF A01 
N90-28097/5/GAR 
sonoget Characterization of Fiber Reinforced Compos- 


ites by P waves. 
N90-28097/5/GAR 104,149 PC A0Q5/MF A01 
N90-28098/3/GAR 
Prony eg te Modeling Analysis of the Space Shuttle 
Main E: Based Upon the Weibuli Process. 
N90- /3/GAR 103,345 PC A04/MF A01 
N90-28099/1/GAR 


Ceramics Analysis and Reliability Evaluation of Structures 
(CARES). Users and 
Nio0-28000/1 /GAR 104,119 PC A11/MF A02 


N90-28100/7/GAR 
Response of Thick eetnaic Plates 
pe pone tte Including Higher Order ransverse 


—— Effects. 
N90-28100/7/GAR 105,221 PC A03/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


N90-28103/1/GAR 
Robust Eigensystem Assignment for Second-Order Estima- 
N90-28108/1/GAR 105,222 PC A03/MF A01 
N90-28105/6/GAR 
Thermal Structures: Four Decades of Progress. 
N90-28105/6/GAR 102,471 PC ‘(A03/MF A01 
N90-28110/6/GAR 


Creep and Creep Rupture of Strongly Reinforced Metallic 


N90-28110/6/GAR 104,046 PC A03/MF A01 
N90-28111/4/GAR 

Collision Forces for Compliant Projectiles. 

N90-28111/4/GAR 104,990 PC A03/MF A01 
N90-28112/2/GAR 


Reliability Analysis of a Structural Ceramic Combustion 
Chamber. 


N90-28112/2/GAR 103,316 PC A03/MF A01 
N90-28113/0/GAR 

Micromechanical Model of Crack Growth in Fiber Rein- 

forced 

N90-28113/0/GAR 104,120 PC A03/MF A01 
N90-28114/8/GAR 


Damage Tolerance of Woven Graphite-Epoxy Buffer Strip 
Panels. 


N90-28114/8/GAR 104,047 PC A03/MF A01 
N90-281 oe pr 
of Single-Cycle Versus Multiple-Cycle Proof 


Neo nee GAR 103,346 PC A05/MF A01 
N90-28116/3/GAR 

a Tres Faible Hauteur. Conditionnement et Lar- 

en Tandem de Deux Fardeaux Conditionnes sur Deux 

Formes lees a l’Aide d’Une Liaison 

. Rapport d’Essais Techniques E-700 (Very Low 

Drop Test. Conditioning and Tandem Dropping of 

Two Loads Conditioned in Two PC6 Platforms led 


by ~— Structures). 

N90-28116/3/GAR 104,979 PC A03/MF A01 
N90-28117/1/GAR 

Largage a Tres Faible Hauteur. Conditionnement et Lar- 
en Tandem de Deux Fardeaux Conditionnes sur Deux 
php pm PC6 Assemblees a |’Aide d’Une Plate-Forme 
et de Deux Liaison — a gp Coe me Re 
niguesf E-700 (Very Low Height Dr: t. Conditioning and 
‘andem Dropping of Two Loads naitioned in Two PCS 
Pratiorne Assembled by One PD9 Platform and Rigid Struc- 


tures). 
N90-28117/1/GAR 104,980 PC A03/MF A01 


N90-28118/9/GAR 


Largage a Tres Faible Hauteur. Conditionnement et Lar- 
en Tandem de Deux Fardeaux Conditionnes sur Deux 
tes-Formes PC6 Assemblees a |'Aide d’Une Liaison 


Rigide. Rapport d’Essais Techniques E-700 (Very 
we Drop Test. Conditioning and Tandem Dropping of 
wo Loads ——— in Two PC6 Platforms Assembled 

oy Fig Sitar 18/9/GAR 104,981 PC A03/MF A01 
N90-28121/3/GAR 

R Parametrique de Modeles Vibratoires de Struc- 

tures, Final (Parametrical Retiming of Vibrational 

Models of Structures) 

N90-28121/3/GAR 105,223 PC A03/MF A01 
N90-28123/9/GAR 

Nasa Geodynamics Program: Bibliography. 

N90-28123/9/GAR 104,493 PC A08/MF A01 
N90-28125/4/GAR 


peas sea de Imagem Spot Multispectral E Aerofoto Pan- 
i ie Do USO Solo Urbano (Integration of 


Moltepectel S Pe and Panchromatic Aerial Pho- 
Study in Urban Land Use). 

N90-281 Psyiy 104,737 PC A03/MF A01 
N90-28130/4/GAR 

raphical Descriptions of Natural Land Profiles and 

the Application of Fractal and sub-Fractal Models to Them. 

N90-28130/4/GAR 104,458 PC A04/MF A01 
N90-28138/7/GAR 


Emitter-und apm yl in Solarzelien- 


von Temperatur und In- 
jektion (Emitter and Base “Recombination Parameters in 


Solar Celis: Measurement Process and Dependence on 


Temperature and Injection). 
N90-28138/7/GAR 103,800 PC A06/MF A01 
N90-28157/7/GAR 
Subjective-Probability-Based Scenarios ed Uncertain input 
arameters: Strat Ozone Depletio 
N90-28157/7/GAR 103,839 "PC A03/MF A01 
N90-28159/3/GAR 


ee ges Environment for Space Shuttle (STS-33) 


N00-28150/3/GAR 105,691 PC A03/MF A01 
N90-28161/9/GAR 
Atmosphere Program. Handbook dane MAP, eee 


29. P 
art 1: 
Solar Forcing of the Middle Atmosphere. Part 2: 


N90-28161/9/GAR 102,830 PC A13/MF A02 
N90-28162/7/GAR 


Solar UV Variabili 
N90-28162/7/GAR 


OR-68 








102,794 


VOL. 91, No. 2 


(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28163/5/GAR 
Observed Solar Near Uv Variability: A Contributi 
ations of the Solar stant. 
N90-28163/5/GAR 
(Order as N90-28161/9/GAR, PC A1s/ME-d ‘oz 


N90-28164/3/GAR 





to Vari- 


Effects of Corpuscular Radiation on Weather and —-. 
N90-28164/3/GAR 
(Order 


1,840 
as N90-28161/9/GAR, PC A1a/ME A02) 
N90-28165/0/GAR 


Tropospheric Ri Epos Pattern to Solar Activity Forcii 
N90-28165/0/GA 10. 897 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 


N90-28166/8/GAR 
Review of ed 11-Year Solar Cycle, the QBO, and the At- 
mosphere Relationship. 
Noo20166/8/GAR 
(Order as N90-28161/9/GAR, PC Ats/MEd No) 
N90-28167/6/GAR 
Seasonal Variation of the 11 Year Solar Cycle Effect on the 
Middle Atmosphere: Role of the Quasi Biennial ——.. 
N90-28167/6/GAR 
Order as N90-28161/9/GAR, PC A13/MF-A 402) 
N90-28168/4/GAR 
Influence of Solar Activity on Middle Atmosphere Associat- 
ed with Phases of Equatorial Quasi-Biennial Oscillation. 
N90- cower ty’ 102,833 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 
N90-28169/2/GAR 
Solar Activity Influence on Climatic Variations of Strato- 
sphere and Mesosphere in Mid-Latitudes. 
N90-28169/2/GAR 
(Order as N90-28161/9/GAR, PC A1a/ME *A02) 
N90-28170/0/GAR 
Planetary Waves Dynamics and interannual Course of Me- 
teorological Parameters of the High bear Stratosphere 
and Mesosphere of the Northern and Southern Hemi- 
spheres During the 20TH and 21ST Solar Cycles and Dif- 
ferent Phases of QBO. 
N90-28170/0/GAR 102,8. 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 
N90-28171/8/GAR 
QBO and Weak External Forcing by Solar Activity: A Three 
Dimensional Model Study. 
N90-28171/8/GAR 
(Order as N90-28161/9/GAR, PC Ata/MEA 402) 
N90-28172/6/GAR 
Solar Activity, the QBO, and Tropospheric Responses. 
N90-28172/6/GAR 102, 898 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28173/4/GAR 
ee for Solar Related Changes in Tropospheric Weath- 


N90-281 73/4/GAR 102,899 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 
N90-28174/2/GAR 
Mesospheric Responses to Short-Term Solar Ultraviolet 
Variability. (Abstract Only). 
N90-28174/2/GAR 
(Order as N90-28161/9/GAR, PC A1s/ME re 
N90-28175/9/GAR 
Response of the ~——ag Atmosphere to Solar Uv and Dy- 
namical Perturbatior 
N90-28175/9/GAR 102,83. 
(Order as N90-28161/9/GAR, PC A13/MF 402) 
N90-28176/7/GAR 
a Effects of Solar Ultraviolet Variations on the 


Solar Rotation Time Scale. 
N90- 2B 176/7/GAR 
(Order as N90-28161/9/GAR, PC A1s/MEd A02) 


N90-28177/5/GAR 
Gases of the Middle Atmosphere and Short-Term Solar Ra- 
diation Variations. 
N90-28177/5/GAR 
(Order as N90-28161/9/GAR, PC A1s/Med of 
N90-28178/3/GAR 
Atmospheric Planetary Waves Induced by Solar Rotation. 
N90-28178/3/GAR 102,840 
Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28179/1/GAR 
Resonant Ro: Waves and Solar Activity. 
N90-28179/1/GAR 
(Order as N90-28161/9/GAR, PC Ats/Mi-d “A02) 
N90-28180/9/GAR 
poe myo Between the Phases of 27-Day Total Ozone 
and Solar Activity Indices in Different Latitudinal Zones. 
N90-28180/9/GAR 102,9: 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 
N90-28181/7/GAR 
Total Ozone Time Variations During the Spring Reversals in 
sphere Du the 20TH and 21ST ay 
N90-28181 101/7/GAl /GAR 
(Order as N90-28161/9/GAR, PC A1s/MIEG Ao) 
N90-28182/5/GAR 
Vertical Ozone Distribution During Maximum and Minimum 
Solar Activity. 


N90-28182/5/GAR 102,960 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28183/3/GAR 
Variation of D-Region Nitric-Oxide Density with Solar Activi- 
ty and Season at the Dip Equator. 
N90-28183/3/GAR 
(Order as N90-28161/9/GAR, PC A1s/ME A Ao) 
N90-28184/1/GAR 
ence on Staisspherc Ozone. 
a 
N90-28184/1/GAR 
(Order as N90-28161/9/GAR, PC A13/MFA hoz) 
N90-28185/8/GAR 
Physical Mechanisms of Solar Activity Effects in the Middle 
Atmosphere. (Abstract Only). 
N90-28185/8/GAR 
(Order as N90-28161/9/GAR, PC Ats/MEd ‘Ao2) 
N90-28 186/6/GAR 
Numerical Simulation of the Middle A\ Chemical 
Composition and Temperature under Changing Solar Condi- 
tions. (Abstract Only). 


N90-28186/6/GAR 
Order as N90-28161/9/GAR, PC Aa/MF-A ‘A02) 
N90-28187/4/GAR 
Influence of Solar Activity on Latitudinal Distribution of At- 
Ozone and Lay ey in 2-D Radiative-Photo- 
chemical Model. (Abstract 
N90-28187/4/GAR 


(Order as N90-28161/9/GAR, PC A1g/ME A ‘Ao2) 
N90-28188/2/GAR 
b me Wind and High Energy Particle Effects in the Middle 


N90-28188/2/GAR 
(Order as N90-28161/9/GAR, PC AIa/MEA ‘A02) 
N90-28189/0/GAR 
Effects of Solar Particle Events on the Middie Atmosphere. 
N90-28189/0/GAR 2, 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28190/8/GAR 
oa — of Corpuscular Radiation in the Middle 
NOO oot 90/8/GAR 
(Order as N90-28161/9/GAR, PC Atg/ME A 402) 
N90-28191/6/GAR 
Change of Mesospheric Ozone Content under Electron Pre- 
cipitation Infl 
N90-28191/6/GAR 102,966 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28192/4/GAR 
Activity Influence on Cosmic Ray Penetration in the 
Middle At 
N90-; 28192/4/GAR 
(Order as N90-28161/9/GAR, PC Ats/ME A ‘A02) 
N90-28193/2/GAR 


Intensive Mhd-Structures Penetration in the Middle Atmos- 
phere Initiated in the lonospheric Cusp under Quiet Geo- 
a Conditions. 
N90-28193/2/GAR 

(Order as N90-28161/9/GAR, PC AI/ME 02) 


N90-28194/0/GAR 


(80-100 4 — Response to 
Solar and Gi a Activity: Ov 
N90-28194/0/GA 102,846 
(Order as N90-28161/9/GAR, PC A13/MF A02) 


N90-28195/7/GAR 
Effects - Solar Activity in the Middle Atmosphere Dynami- 
cal Regime over Eastern Siberia, USSR. 
N90-2) 195/7/GAR 
(Order as N90-28161/9/GAR, PC AtS/ME-A M02) 
N90-28196/5/GAR 
Solar Activity Influences on hmeonet. eed and on 
Some Structures in the Middle Atmospher: 
N90-28196/5/GAR 102,96. 
as N90-28161/9/GAR, PC A13/MF 02) 
N90-28197/3/GAR 
Relationship Between Solar Activities and Thunderstorm 
Activities in the Beijing Area and the Northeast Region of 
N90-28197/3/GAR 102,900 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28198/1/GAR 
General Overview of the Solar Activity Effects on the Lower 


lonosphere. 
N90-28198/1/GAR 102,848 
(Order as N90-28161/9/GAR, PC A13/MF A02) 


N90-28199/9/GAR 
ome Density Profiles in the po ign of LF Absorp- 
Forbush-Decrease 
NOO-281 /9/GAR 


102,84: 
(Order as N90-28161/9/GAR, PC A13/MF 02) 
N90-28200/5/GAR 
Influence of IMF on the Lower lonosphere Plasma in High 
and Middle Latitudes. 


NB0-28200/ 5/GAR 102,850 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
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N90-28201/3/GAR 
Solar Cosmic Effects in the Lower lonosphere. 
N90-28201/3/ 


102,85 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 
pt year! 
Solar or Lower lonospheric Fluc- 
tuations 215 and Davey i in Middle Latitudes. 
N90-28202/1/GA 102,852 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28203/9/GAR 
27-Day Versus a Variations in the Solar 1x~ 
alpha Radiation and the Radio Wave Absorption in 
Lower lonosphere over Europe. 
N90-28203/9/GAR 
(Order as N90-28161/9/GAR, PC A1s/ME x02) 
N90-28204/7/GAR 
Occurrence in Relation to Solar Activity. 
N60 2820477/GAR > B54 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 


ide dididietaan 
Post-Flare Effects in the Lower lonosphere of Middle Lati- 


N90-28205/4/GAR 
(Order as N90-28161/9/GAR, PC A13/MF A 402 
N90-28206/2/GAR 
Natural VLF Emission as Di i 
of the Fluxes of Solar X ray Bursts. 
N90-28206/2/GAR 
(Order as N90-28161/9/GAR, PC Ats/ME hon) 
eee 
Effects of the Extreme Solar Activity of Febru- 
ano yaar 
(Order as N90-28161/9/GAR, PC A13/ME PA02) 
N90-28208/8/GAR 
Relation Between the SS 
oe Me ey of the Ri ge Seneneten, and the 
NOO-26000/8/GAR 
(Order as N90-28161/9/GAR, PC A1s/ME K02) 
N90-28209/6/GAR 


Influence of Bey =o een Field of Magnetospheric Con- 

vection on the 

N00. 28308/6/GAR 102,858 
(Order as N90-28161/9/GAR, PC A13/MF ‘A02) 


N90-28210/4/GAR 
Comparison of Satellite Derived Dynamical Quantities in the 
Stratosphere of the Southern Hemisphere. 
N90-28210/4/GAR 102,873 
(Order as N90-28161/9/GAR, PC A13/MF A02) 
N90-28214/6/GAR 


and Estimation Means 


Lidar Cloud Studies for FIRE and Eclips. 
N90-28214/6/GAR 102,968 PC A03/MF A01 
N90-28224/5/GAR 


FIRE Science Results 1989. 
N90-28224/5/GAR 
N90-28225/2/GAR 
Comparative Climatology of Four Marine Stratocumulus Re- 


Riso-28225/ 2/GAR 
(Order as 


102,969 PC A19/MF A03 


N90-28224/5/GAR, PC A19/ ME 03) 
N90-28226/0/GAR 


le Variability in Marine Stratocumulus Clouds De- 
fined from Simultaneous Aircraft and Satellite Measure- 


ments. 
N90-28226/0/GAR 102,875 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28227/8/GAR 
Scale Invariance in Stratocumulus Cloud Fields. . 


N90.28257/6/GAR 102,970 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


N90-28228/6/GAR 


In ee of Stratocumulus Liquid Water. 
N90-28228/6/GAR 102,971 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


N90-28229/4/GAR 
Int of GOES-Derived Cloud Parameters and 
Surface tions over San Nicolas Island. 
N90-28229/4/GAR 
(Order as N90-28224/5/GAR, PC At9/MF-A ‘A03) 
N90-28230/2/GAR 
Stratocumulus Cloud Height Variations Determined from 
Surface and Satellite Observations. 
N90-28230/2/GAR 
(Order as N90-28224/5/GAR, PC Atom | 403) 
N90-28231/0/GAR 
Cloud Top Entrainment Instability and Cloud Top Distribu- 
N90-28231/0/GAR 


(Order as N90-28224/5/GAR, PC A19/ Med ‘A03) 
N90-28232/8/GAR 
July 16, 1987 Revisited: Lessons for Modelers. 


N90-28232/8/GAR 
(Order as N90-28224/5/GAR, PC A19/ME A 403) 
N90-28233/6/GAR 
| pe eg Climatology of Marine Stratocumulus Cloud 


action, Albedo, and Integrated Liquid Water. 


N90-28233/6/GAR 
(Order as N90-28224/5/GAR, PC A1o/ME I ‘A03) 
N90-28234/4/GAR 
Mesoscale Variability of Free Tropospheric Humidity Near 
San Nicolas Island During FIRE. 
N90-28234/4/GAR 102,859 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28235/1/GAR 
Above-inversion Moisture Structure Observed —" ~., 
eetenee: 1/GAR 


(Order as N90-28224/5/GAR, PC Ato/MEA Aes) 
N90-28236/9/GAR 
ware 
N90-28236/9/GAR 102.9 
(Order as N90-28224/5/GAR, PC A19/MF AOS) 
N90-28237/7/GAR 
TE ea cae nee 
N90-28237/7/GAR 
(Order as N90-28224/5/GAR, PC Ato/ME A 403) 
N90-28238/5/GAR 
Spectral Absorption of Marine Stratocumulus Clouds De- 
rived from in Situ Cloud Radiation Measurements. 
N90-28238/5/GAR 102,980 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28239/3/GAR 
Cloud Optical Parameters as Derived from the Multispectral 
Cloud Radiometer. 
N90-28239/3/GAR 102,98 
(Order as N90-28224/5/GAR, PC A19/MF ‘Ao8) 
N90-28240/1/GAR 
Derived Cloud and Radiation Fields over the 
Marine Stratocumulus IF 
N90-28240/1/GAR 102,982 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28241/9/GAR 
Analysis of ER-2 Radiometer and Lidar Observations 
the 1987 Marine Stratus Experiment. (Abstract Only). 





N90-28241/9/GAR 102,983 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28242/7/GAR 
Radiation Budget of I Mi d by 
Tethered Balloon seatememanene variabity of Flux Meas- 
urements. 
N90-28242/7/GAR 


(Order as N90-28224/5/GAR, PC A1o/ME 403) 
N90-28243/5/GAR 
Structural Anal of Stratocumulus Convection. 
N90-28243/5/GAR 102,985 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28244/3/GAR 
a and Thermodynamic Structures of Marine Strato- 
N00 26244/3/GAR 
(Order as N90-28224/5/GAR, PC A19/ Me ren 
N90-28245/0/GAR 
Stratocumulus Thermodynamic Analysis: July 5 Case Study. 
N90-28245/0/GAR (02,987 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28246/8/GAR 
Turbulence Spectra of the FIRE Stratocumulus-Topped 
Boundary Layers. 
N90-28246/8/GAR 102,988 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28247/6/GAR 
yon nen er aor all 
July 1987 Electra Mission. 


N90-28247/6/GAR 
(Order as N90-28224/5/GAR, PC A1o/ME A ‘A03) 


N90-28248/4/GAR 
Diurnal Variation in the Turbulent Structure of the Cloudy 
Marine Layer During FIRE 1987. 
N90-28248/4/GAR 102,990 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28249/2/GAR 
Supersaturation, Droplet Spectra, and Turbulent Mixing in 


N90-28249/2/GAR 102,99 
(Order as N90-28224/5/GAR, PC A19/MF ‘A03) 


N90-28250/0/GAR 
Influence of Continental Sources of Aerosols on the Marine 
During FIRE IFO-1. 
N90-28250/0/GAR 


(Order as N90-28224/5/GAR, PC A19/ Med a) 
N90-28251/8/GAR 
Observations of Anthropogenic Cloud Condensation Nuclei. 
N90-28251/8/GAR 102,993 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28252/6/GAR 
Direct and Remote ing Observations of the Effects of 
on Clouds. Sract One 
28252/6/ 102,994 
(Order as N90-28224/5/GAR, PC A19/MF ‘A03) 
N90-28253/4/GAR 
Optical Properties of Marine Stratocumulus Clouds Modified 
by Ship Track Effluents. 


N90-28272/4/GAR 


N90-28253/4/GAR 102,995 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28254/2/GAR 
Unified View of Convective Transports Stratocumulus 
Clouds, Shallow Cumulus Clouds, and peepee 
N90-28254/2/GAR 102,996 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28255/9/GAR 
Stratus: An Interactive Steady State Mixed Layer Model for 
N90-28255/9/GAR — 102,99. 
(Order as N90-28224/5/GAR, PC A19/MF ‘A03) 
N90-28256/7/GAR 
Case Study of Cumulus Formation Beneath a Stratocumu- 
lus Sheet: Its Structure and Effect on Boundary Layer 
N90-28256/7/GAR 102,998 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
ger tary 
erification of the Naval Oceanic Vertical Aerosol Model 


N00 2805778 5/GAR 


(Order as N90-28224/5/GAR, PC A1o/ME A ‘A03) 


103,000 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28259/1/GAR 
Cloudiness Transition in a Marine Boundary Layer. 
N90-28259/1/GAR 103,001 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
pre pote 
of Marine Stratocumulus Clearing Events During 
FIRE (Abstract Only). 
N00-28260/8/GAR 103,002 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28261/7/GAR 
FIRE Aircraft Observations of Horizontal and Vertical Trans- 
port in Marine Stratocumulus. 
N90-28261/7/GAR 103,003 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28262/5/GAR 
Vertical-Velocity Skewness in the Marine Stratus-Topped 
Boundary Layer. 
N90-28262/5/GAR 103,004 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28263/3/GAR 
am | Experiments on 
Oceanic Stratocumulus. Part 1: | 


N90-28263/3/GAR 103,005 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


wien 1/GAR 


and Entrainment of 


Experiments on Stability and Entrainment of 
oe tratocumulus. Part 2: Entrainment Experiment. 
N90-28264/1/GAR 103,006 

(Order as N90-28224/5/GAR, PC A19/MF A03) 

N90-28265/8/GAR 
High Resolution Infrared Measurements. 
N90-28265/8/GAR 
(Order as N90-28224/5/GAR, PC A19/MF ard 
N90-28266/6/GAR 
ee ee rae eee 
ind Case, Fasinex February 16, 1986. 
N90-28206/6/GAR 102,87 

(Order as N90-28224/5/GAR, PC A19/MF 403) 

N90-28267/4/GAR 
Competeenet OCP and FONE Cana Re rae 

N90-28267/4/GAR 
(Order as N90-28224/5/GAR, PC A19/MF ‘A03) 


N90-28268/2/GAR 


N90-28268/2/GAR 103,009 
Order as N90-28224/5/GAR, PC A19/MF A03) 


N90-28269/0/GAR 
Eto Lidar Studies of Cirrostratus fovea oo Be 
bn Role for Supercooled Liquid W: Cloud 
N90-28269/0/GAR 103,0 
(Order as N90-28224/5/GAR, PC A19/MF 10S) 


N90-28270/8/GAR 
Impact of Cirrus on the Surface Radiative Environment at 
the FIRE ETLA Palisades, NY Site. 
N90-28270/8/GAR 103,0 
(Order as N90-28224/5/GAR, PC A19/MF 1,03) 
be em me 
ffects of Clouds on CO2 Forcing. 


N9O-28271/6/GAR 103,01. 
(Order as N90-28224/5/GAR, PC A19/MF ry 
N90-28272/4/GAR 
Seasonal and interannual Changes in Cirrus. 
N90-28272/4/GAR 103,0 
(Order as N90-28224/5/GAR, PC A19/MF ‘s03) 
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N90-28273/2/GAR 

Radiative Forc- 

and he my of the oe 
8273/2/0AR 103,014 

(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28274/0/GAR 

See ON aD nee ee 

N00 262740 0/GAR 


103,0 
(Order as N90-28224/5/GAR, PC A19/MF 03) 
N90-28275/7/GAR 
Spatial Scales of Cirrus Cloud Properties. 
N90-28275/7/GAR 
(Order as N90-28224/5/GAR, PC A19/ME Ao) 
N90-28276/5/GAR 
ion of Ci Cloud P ies Using Coincid 
Sai eee Sele Datng Co POE RO 
N90-28276/5/GAR 
(Order as N90-28224/5/GAR, PC A19/MF PAC) 
N90-28277/3/GAR 
— of Cirrus from Multispectral AVHRR Imagery 
ta. 
N90-28277/3/GAR 103,0 
(Order as N90-28224/5/GAR, PC A19/MF 03) 
N90-28278/1/GAR 


een meneen Cee SUmTnCRe: Sanee SOND ot 
Volume | and High Spectral Resolution Lidar Data 


— FIRE Phase 1, Part 1. 
28278/1/' 103,0 
(Order as N90-28224/5/GAR, PC A19/MF 03) 


N90-28279/9/GAR 
Moisture and Heat 
Measurements During FIRE. 

N90-28279/9/GAR 103,020 

(Order as N90-28224/5/GAR, PC A19/MF A03) 


of a Cirrus Cloud from Aircraft 


N90-28280/7/GAR 
Renee Meee TNE Geen Cane Sindy: Meteorology 
N90-28280/7/GAR 103,02 
(Order as N90-28224/5/GAR, PC A19/MF 1,03) 
N90-28281/5/GAR 
one Cloud Fields During the FIRE Cirrus IFO 
N90-28281/5/GAR 
(Order as N90-28224/5/GAR, PC Atos Nos) 
N90-28282/3/GAR 
ae of Surface-Derived and ISCCP Cloud Optical 
28282/3/GAR 
(Order as N90-28224/5/GAR, PC A1o/MF is ‘03 
N90-28283/1/GAR 
October 27-28, 1986, FIRE Cirrus Case Study: Cloud Mi- 
crostructure. 
N90-28283/1/GAR 
(Order as N90-28224/5/GAR, PC AIOE; 03) 


103,025 
(Order as N90-28224/5/GAR, PC A19/MF hos) 
N90-28285/6/GAR 


27-28 October 1986 FIRE IFO Cirrus Case _—¥ Compari- 

son of Satellite and Aircraft Derived Particle Siz: 

N90-28285/6/GAR 103,026 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


N90-28286/4/GAR 
Cirrus Radiative Characteristics and the Radiative Impact of 
Small Particles. 
N90-28286/4/GAR 
(Order as N90-28224/5/GAR, PC Ato/ME I N03) 
N90-28287/2/GAR 
Regional Conditions During the 25 October 1986 FIRE 
Cirrus/Altocumulus Case Study. 
N90-28287/2/GAR 103,028 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28288/0/GAR 
Clouds and Climate Feedback: ee 
Should We Go Tell the King. 
N90-28288/0/GAR 
(Order as N90-28224/5/GAR, PC A19/ME Kos) 
N90-28289/8/GAR 


Low-Frequency Cioud-Radiation Interactions. 
N90-28289/8/GAR 103,030 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


N90-28290/6/GAR 


Preliminary Simulations of 
the FIRE Cirrus IFO. 
N90-$8290/6/GAR 
(Order as N90-28224/5/GAR, PC Ato/ME A083) 
N90-28291/4/GAR 
pe oe Sy Governing Cirrus Cloud 
NO0-28291 /4/ ; 103,032 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28292/2/GAR 


the Large-Scale Environment 


Scheme for Cirrus Cloud ice Water Content 
in General Circulation 
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N90-28292/2/GAR 103,033 
(Order as N90-28224/5/GAR, PC A19/MF A03) 
N90-28293/0/GAR 
Radiative ety Factors in Cirrus and Stratocumulus 
Clouds: Application to Two-Stream Models. 
N90-28293/0/GAR 
(Order as N90-28224/5/GAR, PC A1O/ME A N03) 
N90-28294/8/GAR 
tive Study of Infrared Radiance Measurements by 
an ER-2 Based Radiometer and the LANDSAT 5 Thematic 
= 
N90-28294/8/GAR 
(Order as N90-28224/5/GAR, PC ANo/ME s Kos) 
N90-28295/5/GAR 
Radiative Properties of Cirrus Sots Inferred from Broad- 
N90-28295/5/GAR 103,036 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


Se 
Remote Sounding Through Semi-Transparent Cirrus a 
N9O-28296/3/G R 

(Order as N90-28224/5/GAR, PC A19/MF 1,03) 
ya 1/GAR 
R Spectral Characteristics of Cirrus Clouds. 
NO. 20207/1 /GAR 
(Order as N90-28224/5/GAR, PC A1o/ME P03) 

N90-28298/9/GAR 
Airborne Lidar/Radiometric Measurements of Cirrus Cloud 
Parameters and Their Application to Lowtran Radiance 
Evaluations. 
N90-28298/9/GAR 103,03: 

(Order as N90-28224/5/GAR, PC A19/MF 13) 

N90-28299/7/GAR 

Colorado/Missouri 1989 Cirrus Mini IFO. 


N90-28299/7/GAR 103,04 
(Order as N90-28224/5/GAR, PC A19/MF 1,03) 
N90-28300/3/GAR 
Conclusions Based on Analysis of 
and High Spectral Resolution Lidar Data 
During FIRE Phase 1, Part 2. 
AR 103,041 
Order as N90-28224/5/GAR, PC A19/MF A03) 
ya 


System for Recording Physical Properties of Clouds. 
N90- B8301/1/GAR 


103,042 
(Order as N90-28224/5/GAR, PC A19/MF A03) 


N90-28302/9/GAR 
Cirrus Parameterization from the FIRE ER-2 weer 
N90-28302/9/GAR 043 
(Order as N90-28224/5/GAR, PC At9/ME ‘A03) 

N90-28303/7/GAR 
pow Lidar Observations of Cirrus Clouds at Kwaja- 


leit 
N90-28303/ 7/GAR 
(Order as N90-28224/5/GAR, PC A19/ME I ‘A02) 


N90-28304/5/GAR 
Use of i Airborne Lidar for Mapping Cirrus Clouds in Fire, 
N90-28904/5/GAR 
(Order as N90-28224/5/GAR, PC ANo/ME A ‘s03) 
N90-28305/2/GAR 
Use of IR Lidar and K(Sub a)-Band Radar for Observing 
Cirrus Clouds. 
N90-28305/2/GAR 103,041 
(Order as N90-28224/5/GAR, PC A19/MF Nos) 
N90-28306/0/GAR 
intercomparison of Standard Resolution and High Resolu- 
tion TOVS Soundings with Radiosonde, , and Surface 
Temperature/Humidity Data. 
N90-28306/0/GAR 
(Order as N90-28224/5/GAR, PC A1o/MEJ ‘s03) 
N90-28307/8/GAR 


Climate of the Kennedy Space Center and Vicinity. 

NOO-28907/8/GAR 103,048 PC A04/MF A01 
N90-28309/4/GAR 

I lity Bursts Associated with Extratropical Cyclone Sys- 

tems (ECSS) and a Forecast Index of 3 to 12 Hour Heavy 

N90-28309/4/GAR 102,901 PC A05/MF A01 
N90-28310/2/GAR 


Size, Duration, and Rate of Growth of ~ ow Lightning 
vents ing on Shuttle Video 
N90-28310/2/GAR 102,902 A11/MF A02 
N90-28320/1/GAR 


ee enn ane Sa aan. 
prada ee et Altimetriques Satellitaires dans un 


Grevryremaun (Sty le Grea, Taos by he 
if uo and Altimetric Satellite Data in a 


N90-28320/1 aan 104,932 PC A09/MF A02 
N90-28321/9/GAR 
Impacts de Donnees Altimetriques Satellitaires sur des Sim- 


eee ene SoS ee ee Oceanique: 
bili d’Orbite, Rapport de Synthese 
Final (Impact of of —— Altimetric Data on the Numerical 
boomy le General Oceanic Currents: Sensitivity to 


Orbit P. ers). 
N90-28321/9/GAR 





104,933 PC A03/MF A01 


N90-28324/3/GAR 


Mesure de |’'E.C.G. De Pilotes d’Avion de Combat en Mis- 
sion de Vol Reel: Etude de la Variabilite du Rythme Cardia- 
que et Correlation Avec la de Travail (Electrocardio- 
| wed of iy 4 — Pilots Measured During Real Flight 

pnd ——— 4 of the Cardiac Rhythm in 


We 

Comraaton wih Wor 104,395 PC A06/MF A01 
N90-28327/6/GAR 

Aerospace Medicine Bio A Contin Bibliography 

with Indexes (Supplement a ae 

N90-28327/6/GA 105,692 PC A04 
N90-28329/2/GAR 

Effects of Amini on Errors of Perceived Direction in Per- 

No0-28820/2/GA 

N90-28329/2/GAR 103,093 PC A03/MF A01 
N90-28332/6/GAR 

osc a and Safety Considerations of Night Vision 

Noo 28392/0/¢ 6/GAR 102,511 PC A03/MF A01 
N90-28333/4/GAR 


Generation Rates and Chemical Compositions of Waste 
Streams in a y+ Crewed Space Habitat. 
N90-28333/4/GAR 105,693 PC A03/MF A01 
N90-28334/2/GAR 
isan aa oe ag und poometn A des Pilotenunterstuet- 
jee ne op vanes — (Scope ai gan of the Pilot 
lem 3 


N90-28334/2/GAR 102,512 PC A04/MF A01 
N90-28335/9/GAR 

Aspects Toxi iques fos in Incendies a Bord des Aeron- 

efs. Role de la et de la Ventilation de la 


Cabine, Compte Rendu d’ Etude (Toxicological Aspects of 
Fire bow Aircrafts: Role of the Pressurization and Ven- 








tilation in the Coc! 

N90-; 28335/9/GAH 102,472 PC A07/MF A01 
N90-28339/1/GAR 

Tutorial on Reed-Solomon Error C ion Coding. 

N90-28339/1/GAR 103,428 PC A07/MF A01 
N90-28347/4/GAR 

Basic Mechanisms for Computer Security. 

N90-28347/4/GAR 103,474 PC A03/MF A01 
N90-28348/2/GAR 

Cc it Image Pi ing E ive (CIPE). Volume 1: 

Design Overview. 

N90-28348/2/GAR 103,453 PC A04/MF A01 
N90-28349/0/GAR 

Concurrent Image yenenane Executive (CIPE). Volume 2: 

Programmer's Guide. 

N90-28349/0/GAR 103,454 PC A04/MF A01 
N90-28350/8/GAR 

Concurrent Image Processing Executive (CIPE). Volume 3: 

User’s Guide. 

N90-28350/8/GAR 103,455 PC A05S/MF A01 
N90-28352/4/GAR 

Analysis and Design of Algorithm-Based Fault-Tolerant Sys- 

tems. 

N90-28352/4/GAR 103,429 PC A07/MF A01 
NS0-28353/2/GAR 

OSIM: A Distributed Simulator. 

N90-28353/2/GAR 103,391 PC A03/MF A01 
N90-28357/3/GAR 

Efficient Algorithms for a Class of yet Problems. 

N90-28357/3/GAR 103, A03/MF A01 


N90-28362/3/GAR 


Encoding Joceeieee 6 for Complex Information Structures in 
Connectionist System 


N90-28362/3/GAR 103,475 PC A04/MF A01 
N90-28364/9/GAR 
Aloorith und Abschaetz: Zur A 





earer, eee eee Unter Steligroes- 
senbeschraenkung ms ai valuat lor Regula- 
tion of Linear, ees Difference Systems under 
Position Value Limitation). 
N90-28364/9/GAR 
ee 


- R 


103,431 PC A09/MF A01 





fahrt: Status und 
Ausblich ‘Applications of X Windows in Astronautics: Status 
and Prospects). 
N90-28365/6/GAR 105,463 PC A03/MF A01 
N90-28366/4/GAR 
pderoes Transport owe System Software Upgrade: 


Flig) GA ht Controls Software 
NOD. 283667 ? 102,513 PC A99/MF A04 


iipeterereae 


Frequency Analysis Via the Method of Moment Functionals. 
N90-28367/2/GAR 103,446 PC A03/MF A01 


N90-28373/0/GAR 
Experimental Fault Characterization of a Neural Network. 


N90-28373/0/GAR 103,476 PC A06/MF A01 
N90-28386/2/GAR 

Linear Iterative Solvers for oer Ode Methods. 

N90-28386/2/GAR (04,250 PC A03/MF A01 
N90-28387/0/GAR 

Finite-Volume Application of High Pan ENO Schemes to 

Multi-Dimensional Bou -Value Problems. 

N90-28387/0/GAR 105,043 PC A03/MF A01 


ite 
01 


ot- 
lot 


01 


n- 


of 


01 


01 


01 


01 


01 


01 


01 


01 
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D1 


D1 
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NTIS ORDER/REPORT NUMBER INDEX 


N90-28390/4/GAR 
Matrixgeneratoren Zur Erzeugung Gleichverteilter Pseudo- 
zufalisvektoren (Matrix ee Production of Equally 
N90-28390/4/GAR 103,432 PC A05/MF A01 
N90-28391/2/GAR 
Singularly Perturbed . 
N90-28391/2/GAR 104,251 PC AOSUME A01 


105,044 PC A03/MF A01 


Solar Power System for an Early Mars Expedition. 

N90-28393/8/GAR 105,493 PC A03/MF A01 
N90-28396/1/GAR 

Structure-Borne Noise Estimates for the PTA Aircraft. 

N90-28396/1/GAR 102,473 PC A04/MF A01 


N90-28398/7/GAR 


Sete fe a bey ms Bm 


verkehr (Process for Analysis, Evaiuation, and Development 
of Aerial Servicing Noise Reduction Measures in Civil Air- 


N90-28398/7/GAR 102,474 PC A08/MF A01 


N90-28399/5/GAR 
Confinement dans le Grand Tunnel a 
mique: Identification ee eee r 
am a Aide d’Une RL sy Directive, oe 
Identification of the Acoustic ange Pycrsaname Tun 


). 
N90-28399/5/GAR 104,945 PC A04/MF A01 


pe erin 
N90-28408/5/GAR  ” Sageia BC ASN 
N90-28403/5/ 103,214 PC A03/MF A01 
N90-28406/8/GAR 
Digitale des Darmstadter Supraleiten- 
den 130 Mev (Digital Beam Position Regu- 
lation of the tor at 7 
N90-28406/8/: 105,366 PC A05/MF A01 
N90-28424/1/GAR 
Elektrische Ei cron (ect ee 
Fiighly Oriented A en hrmren ( per 
28424/1/GAI Oa z1s 3 eC ‘A08/MF A01 
N90-28425/8/GAR 


Lumineszenz Aus Elektroformierten Metall-isolator-Metall 
ot a ga from Electroformed Metal-isola- 


tor. 
N90-28425/8/GAR 103,505 PC A07/MF A01 
6900-28427/4/GAR 
L an Grenzflaechen von Halb- 
leitern MIT Sehenerd. oa Maikalimetallon (Photoelectron 
it Limit Surfaces of Semiconductors with 





Rare Earth ny Alkall Metals). 

N90-28427/4/GAR 105,206 PC A06/MF A01 
N90-28429/0/GAR 

Structure of Random Spacetime. 

N90-28429/0/GAR 105,367 PC A02/MF A01 


N90-28432/4/GAR 
Quasielastiche Elektronenstreuung in der Quantenhadro- 
dynamic (Quasistatic Electron Diffusion in Quantum Hadro- 
28432/4/GAR 105,368 PC A06/MF A01 

N90-28433/2/GAR 
Smeme Load-Sharing Using Predicted Process Resource 


Noo 28493/2/GAR 103,433 PC A03/MF A01 
N90-28434/0/GAR 
Space Program Safety: Funding for NASA’s Safety Organi- 
zations Should Be Centralized. 
N90-28434/0/GAR 105,606 PC A03/MF AOt 


N90-28436/5/GAR 
———- pa der Se von a ws und 


jaumfarhtprogrammen (Structured 
ae 20496/5/GAR 


of a and ity of 8 anger Tech amstdas tr tone 
N90-28438/1/GAR 


105,464 PC A03/MF A01 
Purchase of Computer Equipment: Justification and Cost 
N00.28438/1/GAR 103,392 PC A02/MF A01 
N90-28439/9/GAR 
Space — ae ag Needed in Selecting Future 
28439/9/GAR "105,465 PC A03/MF A01 
N90-28440/7/GAR 
Commer Seeman Quatee. Volume 7, No. 2: Na- 
lay = yoo Scientific and 
N90-28441/5/GAR 


Programe. aoe SPC ‘A07/MF A01 
{ 


introduction to National Aeronautics and a 
tion’s Scientific and Technical Information 
ns Toes 


Technical | 
N90-28440/7/GAR 


105,695 
(Order as N90-28440/7/GAR, PC A07/MF A01) 


N90-28442/3/GAR 
of Information in a Research and Develop- 
ment Agency. 


N90-28442/3/GAR 105,696 
(Order as N90-28440/7/GAR, PC A07/MF A01) 


N90-28443/1/GAR 
New wie and Earth Science Information Systems at 
N90-28443/1/GAR 105,69. 
(Order as N90-28440/7/GAR, PC A07/MF Mot) 
N90-28444/9/GAR 


Scientific and Technical information Management. 
N90-28444/9/GAR 102,261 
(Order as N90-28440/7/GAR, PC A07/MF A01) 
N90-28445/6/GAR 
Nasa Scientific and Technical Information for the — 
N90-28445/6/GAR 262 
(Order as N90-28440/7/GAR, PC Aor/Me A01) 


N90-28446/4/GAR 
tee, Vane ; Managing the Transfer of NASA 

Technology to Other Industries. 
N90-28446/4/GAR 102,263 
(Order as N90-28440/7/GAR, PC A07/MF A01) 


N90-28447/2/GAR 


NASA's Educational Programs. 
N90-28447/2/GAR 105,698 
(Order as N90-28440/7/GAR, PC A07/MF A01) 


N90-28448/0/GAR 


102,264 
(Order as N90-28440/7/GAR, PC A07/MF A01) 
N90-28449/8/GAR 
Communications and Media Services. 
N90-28449/8/GAR 


(03,371 
(Order as N90-28440/7/GAR, PC Ao7/MF ‘A01) 
N90-28450/6/GAR 
Enhancing US Competitiveness rermaton:esves and Opportunies. 
and Technical Information: Issues and 
N90-28450/6/GAR 
(Order as N90-28440/7/GAR, PC AOT/ME I ron 


py ewsreys 
Appendix a: NASA Information Services. 
N90-28451/4/GAR 
(Order as N90-28440/7/GAR, PC AOT/ME oD 


N90-28461/3/GAR 
Preference “oer Chisini-de Finetti Means and Baye- 


sian Inference in R eens a. 

N90-28461/3/GAR 104,029 A03/MF A01 
N90-28462/1/GAR 

Distributed pao Concepts for Command and Control 

Information 

N90-28462/1/GAR | 104,446 PC A0S/MF A01 
N90-28463/9/GAR 

Evaluation of Data Bases. 

N90-28463/9/GAR 105,731 PC A03/MF A01 
N90-28464/7/GAR 

jee ie or peng von bang” und 

strane ( of the Whole E ; ny of De- 

ras ‘conomy 
fense Spending and Space in the US: A Literature Analy- 


sis). 

N90-28464/7/GAR 
N90-28467/0/GAR 

Line Identification Studies Using Traditional Techniques and 
102,797 PC A03/MF A01 


103,138 PC A03/MF A01 


of the Sensitivity of an Imaging Telescope (GRITS) 


for High Ei ’ 
N90-28468/8 102,798 PC A04/MF A01 
N90-28469/6/GAR 


) Associated C 4 Absorption in Low Redshift Quasars. 

Noo deee/GAR 102,799 PC AO2/ME A0o1 
N90-28470/4/GAR 

Spatial Interferometry in Optical 

N90-28470/4/GAR 
N90-28471/2/GAR 

Shock Process and Light Element Production in Superno- 

vae Envelopes. 

N90-28471/2/GAR 102,800 PC A04/MF A01 


N90-28472/0/GAR 
J ag curiaaaaatiaanantbeete or NIT OR 


N90-28472/0/GAR 102,801 PC A03/MF A01 
N90-28473/8/GAR 
Biased Clustering in a Universe with Hot Dark Matter and 


Cosmic 
N90-28473/8/GAR 102,802 PC A03/MF A01 


Astronomy. 
102,549 PC A11/MF A02 


N90-28474/6/GAR 
Quasar Pairs and Quasar’s Peculiar Velocity. 
N90-28474/6/GAR 102,803 PC A03/MF A01 
N90-28475/3/GAR 


—— of Redshift Distribution in a T-3 Universe. 
N90-28475/3/GAR 102,804 PC A03/MF A01 
N90-28476/1/GAR 


eee 


N90-28476/1/GAR 102,805 PC A03/MF A01 
N-3140-EPA/JMO/RC 


Subjective-Probability-Based Scenarios for Uncertain Input 
Parameters: Stratospheric Ozone Depletion. 


NAS 1.15:102369 


N90-28157/7/GAR 
NAL-TM-SE-8902 
Computer Aided Handling Qualities Evaluation in Frequency 
N90-26523/2/GAR 102,371 PC A03/MF A01 
NAS 1.15:4171 
Characterization of the Effects of Pneumatic 


T on Unsteady Pressure 
/9/GAR 102,510 PC A03/MF A01 


NAS 1.15:4195 
Evaluation of Composite Components on the Bell 206L and 


S-76 Helicopters. 
NOO27967/2/GAR 102,468 PC A03/MF A01 


103,839 PC A03/MF A01 


NAS 1.15:4197 
Video Camera System for Locating Bullet Holes in Targets 
at a Ballistics Tunnel. 
N90-26296/5/GAR 104,994 PC A03/MF A01 
NAS 1.15:4199 


Response of Long Thick or Plates 

Loaded in Compression Including Higher Order Transverse 

N90-28100/7/GAR 105,221 PC A03/MF A01 
NAS 1.15:4203 


Collision Forces for Projectiles. 
N90-28111/4/GAR 104,990 PC A03/MF A01 
NAS 1.15:4209 

: Cavity Flow Fields at Subsonic and 

N90-27650/2/GAR 102,308 PC A05/MF A01 
NAS 1.15:4210 

- of Planetary Geology and Geophysics Program, 

N90-27606/4/GAR 102,546 PC A99/MF A04 
NAS 1.15:4211 

Directory of Research Projects: Planetary Geology and 


NSO 26748/6/QaR ; 105,431 PC A08/MF A01 


NAS 1.15:4220 
sete 3 Hy ill 108 489 “PC A08/MF AC 
NAS 1.15:69715 
Launching a Dream: A Teachers Guide to a Simulated 
Shuttle Mission. 
N90-26693/3/GAR 105,429 PC A06/MF A01 


NAS 1.15:100399 
Atmospheric Environment for Space Shuttle (STS-33) 


N90-28159/3/GAR 105,691 PC A03/MF A01 


NAS 1.15:100405 
——_ Particle Radiation Environment for AXAF. 
N90-26741/0/GAR 102,814 PC A03/MF A01 
NAS 1.15:100755 


Engineering Test Results for the Moog Single Line Discon- 
nect. 
N90-27776/5/GAR 105,460 PC A03/MF A01 


NAS 1.15:100764 
I of Intraseasonal Variability in General Cir- 
culation and 
N90-27228/7/GAR 102,870 PC A06/MF A01 
NAS 1.15:101344 


Analysis of a Mars-Stationary Orbiting Microwave Power 
5 
N90-261 mareiean 103,567 PC A03/MF A01 


NAS 1.15:101644 
ne 6 SS ee, et 


Nbo.28167/8/GAR 104,092 PC A03/MF A01 
NAS 1.15:101718 
In-Flight Interaction of the X-29A Canard and Flight Control 


N90-25973/0/GAR 102,387 PC A03/MF A01 
NAS 1.15:101719 
Automated Calibration fee eee for Flight Research In- 
struméntation: Requirements a Proposed Design Ap- 
26564/6/GAR 102,486 PC A03/MF A01 
NAS 1.15:101886 


of Individual Rotor Blade Control System for Gust 


N90-25972/2/GAR 102,386 PC A04/MF A01 
NAS 1.15:102162 

Tutorial on Reed-Solomon Error Correction oo 

N90-28339/1/GAR 103,428 PC /MF AO1 
NAS 1.15:102185 


Calibration of the Visible and Near-Infrared Channels of the 
LANDSAT-5 Thematic Mapper Using High-Altitude Aircraft 


N90-27138/8/GAR 104,732 PC A03/MF A01 
NAS 1.15:102254 
US Experiments Flown on the Soviet Biosatellite Cosmos 


1887. 
N90-26452/4/GAR 105,680 PC A22/MF A03 
NAS 1.15:102369 
Design of Ceramic Components with the NASA/Cares 
N90-26359/1/GAR 104,118 PC A03/MF A01 
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NAS 1.15:102402 
Euler and Navier-Stokes Time Accurate 
of Fan Rotor FI L 
N90-25948/2 102,288 PC A03/MF A01 
NAS 1.15:102486 


—— of Currents Predicted by we LEO Model 





Models for an Insulated Cable Cariaing 2S le Pinhole. 

N90-26054/8/GAR 105,527 PC A03/MF A01 
NAS 1.15:102488 

Structural Dynamics Branch Research and Accomplish- 

ments. 

N90-26373/2/GAR 105,639 PC A04/MF A01 
NAS 1.15:102589 

Method for the Reduction of Aerody Drag of Road 

N90-27656/9/GAR 105,746 PC A03/MF A01 


NAS 1.15:102592 
Strain Energy Release Rate Analysis of Delamination in a 


Tapered Laminate Subjected to Tension Load. 
N90-26076/1/GAR 104,136 PC A04/MF A01 
NAS 1.15:102597 


Downwelled mak, Surface Irradiance Data from Five 

Sites for the Fire/SRB Wisconsin Experiment from October 

12 November 2, 1986. 

N90-27225/3/GAR 102,892 PC A09/MF A01 
NAS 1.15:102622 

eae eAthena Behavior of a 





-Ratio Rectangular Wing. 
NOO2 /5/GAR 102,447 PC A03/MF A01 
NAS 1. es 
‘valuation of a Conformal Vi Vector Dis- 
— at High Angles-of- — in rae er Aircraft. 
25981/3/GA 2,481 PC A03/MF A01 
NAS 1.15:102654 
Mechanics Division Ri hh and Technology 
Plans for FY 1990 and ishments for FY 1989. 
N90-26361/7/GAR 102,299 PC A0S/MF A01 


NAS 1.15:102685 
Knowledge-Based System for Flight Information Manage- 


ment. 

N90-26511/7/GAR 102,485 PC A0S/MF A01 
NAS 1.15:102694 

Influence of Microstructure on the Tensile Behavior of an 

Metal Matrix Composite. 

N90-26082/9/GAR 104,138 PC A0S/MF A01 
NAS 1.15:102695 

Intergration of System Identification and Robust Controller 

Designs for Structures in Space. 

N90-26362/5/GAR 105,534 PC A03/MF A01 


NAS 1.15:102696 
—" Eigensystem Assignment for Second-Order Estima- 


00-281 03/1/GAR 105,222 PC A03/MF A01 

NAS 1.15:102697 
ing Effects in the Static and Dynamic Response of 

eapeleteee Be lumns. 

N90-26363/3/GAR 105,217 PC A13/MF A02 
NAS 1.15:102700 

Orbiter Utilization as an ACRV. 

N90-26032/4/GAR 105,516 PC A06/MF A01 
NAS 1.15:102701 

Potential of Solar-Simulator- a Alexandrite Lasers. 

N90-28046/2/GAR 105,075 PC A03/MF A01 


NAS 1.15:102702 
Damage Tolerance of Woven Graphite-Epoxy Buffer Strip 


anels. 

N90-28114/8/GAR 104,047 PC A03/MF A01 
NAS 1.15:102704 

Development and Testing of Methodology for Evaluating 

Syetems Performance of Multi-input/Multi-Output Digital Control 

N90-27699/9/GAR 102,446 PC A03/MF A01 
WAS 1.15:102713 

Active Control of ~~ ee, Effects for a Conceptu- 

al Hypersonic Aircr: 

NOOTT2S/S/GAR 102,467 PC A03/MF A01 
NAS 1.15:102787 

Debrix/ice/TPS and Photographic Analysis of 

Shuttle Mission STS-32R -— 

N90-27733/6/GAR 105,450 PC A11/MF A02 
NAS 1.15:102790 

Debris/ice/TPS Assessment and Photographic Analysis for 

Shuttle Mission STS-31R. 

N90-26040/7/GAR 105,519 PC A08/MF A01 


NAS 1.15:102792 
Effects of Training on Errors of Perceived Direction in Per- 
28329/2/QAR 103,093 PC A03/MF A01 

NAS 1.15:102799 


Generation Rates and Chemical of Waste 

Streams in a T: Crewed Space Habitat. 

N90-28333/4/' 105,693 PC A03/MF A01 
NAS 1.15:102811 


paaee ons Challenges in Modeling Turbulent Aerody- 
N90-27981/1/GAR 102,319 PC A03/MF A01 


OR-72 VOL. 91, No. 2 


NAS 1.15:102815 
of Two Central Difference Schemes for Solving 


Navier-Stokes Equa’ 

N90-27654/4/GAR 102,310 PC A04/MF A01 
NAS 1.15:102822 

Natural aoe within a Spherical Shell. 

N90-26274/2/GAR 105,351 PC A03/MF A01 
NAS 1.15:102827 

Research at NASA’s NFAC Wind Tunnels. 

N90-25933/4/GAR 102,276 PC A02/MF A01 
NAS 1.15:102834 


Brief Review of Some Mechanisms Causing Boundary 

Layer Transition at High ‘ 

N90-25945/8/GAR 102,286 PC A03/MF A01 
NAS 1.15:102846 

a eng Static Pressure Errors in Flight-Test Meas- 


N9027702/1/GAR 102,318 PC A03/MF A01 
NAS 1.15:103099 

= Solution of Three-Dimensional Internal Turbulent 

N90-27982/9/GAR 102,320 PC A03/MF A01 
NAS 1.15:103104 

ora nay come with a Three-Dimensional Rotary 


Combustion M 
F 26275/9/GAR 103,262 PC A03/MF A01 


NAS 1.15:103105 





Performance of a Sup d Direct-inj Stratified- 

Charge Rotary Combustion Engine. 

N90-25982/1/GAR 103,318 PC A03/MF A01 
NAS 1.15:103109 

Dynamics of Multistage Gear Transmission with Effects of 

Gearbox Vibrations. 


N90-28060/3/GAR 
NAS 1.15:103124 
Two-Dimensional Model of a Space Station Freedom Ther- 


mal Ei a. Canister. 
N90-26279/1/GA 105,532 PC A03/MF A01 
NAS 1. 15:103135 


Filtering of Plume Emission Spectra. 
26070/4/GAR 103,331 PC A03/MF A01 
eo emtnevt 15: ome 


Aer of Advanced Propellers. 

NOO-26695/4/GAR 102,418 PC A03/MF A01 
NAS 1.15:103147 

Design of an Optically Controlled Ka-Band GaAs Mmic 

Phased-Array Antenna. 

N90-26250/2/GAR 103,491 PC A02/MF A01 
NAS 1.15:103155 

Initial Ramee yom on the Nonvented Fill of a 0.14M3 (5 


Ft. 3) Dewar with Nitrogen and Hy: » 
N90-26278/3/GAR 105289 PC A03/MF A01 
NAS 1.15:103159 


Calculation of 3D Turbulent Jets in Crossflow with a Multi- 
rid Method and a Second-Moment Closure Model. 


104,096 PC A03/MF A01 


90-26282/5/GAR 102,295 PC A03/MF A01 
NAS 1.15:103168 
Nuclear Power Systems for Lunar and Mars Exploration. 
N90-26873/1/GAR 104,778 PC A03/MF A01 


NAS 1.15:103173 


Critical Evaluation of Jet-a Spray Combustion Using Pro- 


pane Chemical Kinetics in Gas Turbine Combustion Simu- 
lated by KIVA-2. 
N90-26170/2/GAR 103,303 PC A03/MF A01 


NAS 1.15:103174 
Ady d Onboard Propulsi 
N90-27786/4/GAR 

NAS 1.15:103182 


Areas of ~~ 4 Lines with Alternative Implementation 
of Conductors and Superconductors. 


N90-27966/2/GAR 103,511 PC A02/MF A01 
NAS 1.15:103186 
Pye > Solution for the Velocity-Derivative Skewness of 
ow-Reynolds-Number Decaying Navier-Stokes Flow. 
N90-27086/2/GAR 102,322 PC A02/MF A01 
NAS 1.15:103187 
— Space Test Centers, Lewis Research Center Fa- 


N90-26030/8/GAR 105,585 PC A02/MF A01 
NAS 1.15:103188 

Preliminary Designs for 25 Kwe Advanced Stirling Conver- 

sion Systems for Dish Electric Applications. 

N90-26729/5/GAR 105,643 PC A03/MF A01 
NAS 1.15:103189 

New Findings and Instrumentation from the NASA Lewis 

acilities 





Benefits and Status. 
103,342 PC A03/MF A01 


Microgravity F: . 

N90-26163/7/GAR 105,427 PC A02/MF A01 
NAS 1.15:103194 

Numerical | tion of the Thermal Stratification in 


Sogn Tanks jected to Wall Heat Flux. 
N90-27984/5/GAR 103,284 PC A03/MF A01 


NAS 1.15:103198 
H-Infinity Based Integrated Fi Propulsion Control Design 
for a STOVL Aircraft in Transition Flight. 
N90-26011/8/GAR 102,402 PC A03/MF A01 
NAS 1.15:103202 
Mars In situ Propellants: Carbon Monoxide and Oxygen Ig- 
nition Experiments. 


N90-26065/4/GAR 
NAS 1.15:103203 
Effects of the Martian Environment on Power 


Chemical 

Ss ear Materials: A Theoretical 

Noo. 26074) /GAR 105,477 PC /MF A01 
NAS 1.15:103205 


103,349 PC A03/MF A01 


Aeolian Removal of Dust from Radiator Surfaces on Mars. 

N90-26068/8/GAR 105,476 PC ‘A03/MF A01 
NAS 1.15:103207 

Lessons of V: : naissance. 

N90-26789/9/GAR 105,432 PC A03/MF A01 
NAS 1.15:103208 


Optical Characterization of Clouds of Fine Liquid-Nitrogen 


Particles. 
N90-26299/9/GAR 104,012 PC A02/MF A01 
NAS 1.15:103209 


— Finite Difference Laplacian Operators on Isolated 
structured —_—- Meshes by Linear Combinations. 
N90-26276/7/GA 102.292 PC A02/MF A01 


NAS eo 
een ys emer aR tive Fuel Cell 
System the Aspen Process ‘sine 
N90-26396/3/GAR 103, 740 oC A02/MF A01 


NAS 1.15:103212 
i Gas po ae Characteristics and Flow Visualization of 


STOVL Concept. 
No0-26009/ 2/GAR 103,301 PC A03/MF A01 


NAS 1.15:103213 
Estimation of Minority Carrier Diffusion Lengths in InP/ 
s. 


GaAs Solar Cell 
N90-26069/6/GAR 103,799 PC A02/MF A01 
NAS 1.15: ues 


Low-Grai luid Physics: A Program Overview. 
NOO-26273/4/GAR 105,678 PC A03/MF A01 


NAS 1.15:103217 
Prediction of the Ullage Gas Thermal Stratification in a 
Nasp Vehicle Propellant Tank Experimental Simulation 


Using Flow-3D. 
N90-26160/3/GAR 103,282 PC A03/MF A01 
NAS 1.15:103219 


Solar Power System for an Early Mars Expedition. 
N90-28393/8/GAR 105,493 PC A03/MF A01 


NAS 1.15:103220 
Background, Current Status, and Prognosis of the Ongoing 
re Hydrogen Technology Donnell Program for the 
N90-26055/5/GAR 
NAS 1.15:103221 
panes K- oy Model for Near-Wall Turbulence and 


ect Numerical Simulation 
NO'27983/7/GAR 102.321 PC A03/MF A01 
NAS 1.15:103222 


Modeling of Near-Wall Turbulence. 

N90-28009/0/GAR 102,342 PC A03/MF A01 
NAS 1.15:103223 

Ellipsometric Study 9 YBa2Cu30(7-x) Laser Ablated and 


co-Evaporated Films. : 
N90-26682/6/GAR _ 105,135 PC A02/MF A01 


NAS 1.15:103225 
ication of Symbolic Computations to the Constitutive 


ee Materials. 
N90-; 103,241 PC A03/MF A01 


103,348 PC A03/MF A01 


of 
/1/GAR 
NAS 1.15:103228 


Advanced Propulsion for LEO and GEO Platforms. 
N90-27785/6/GAR 103,281 PC A03/MF A01 


NAS 1.15:103229 
Parallel/Distributed Direct Method for Solving Linear Sys- 


N90-26614/9/GAR 103,415 PC A03/MF A01 
NAS 1.15:103231 

. natin Aes oo Rinsipetive Waves with Applications 

NO 26618/6/GAF 5/6/GAR 105,026 PC A03/MF A01 
NAS 1.15:103233 

og Addition Polyimides for 371 C Composite Ap- 

Rio0-27074/8/GAR 104,144 PC A03/MF A01 
NAS 1.15:103237 

NASA Aerospace Flight Battery — Pr 

N90-26397/1/GAR 05,640 A02/ MF A01 
NAS 1.15:103240 


Efficient | tion of Minimal Polynomial and Re- 


implementa 
duced Rank — in Methods. 
N90-26616/4/GA 104,247 PC A03/MF A01 
NAS 1.15:103241 


Preliminary Plume 
N90-26071/2/GAR 
NAS 1.15:103242 
Requirements for 
Cathodes: Prelimi 
N90-27783/1/GAR 
NAS 1.15:103243 
ane of Alternative Communications 


Systems See Orne Exploration Initiative. 
N90-27736/9/GAI 103,366 PC A03/MF A01 


istics of an Arcjet 


Thruster. 
103,332 A03/MF A01 


Life Operation of Inert Gas Hollow 
"103,280 PC A03/MF A01 
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NAS 1.15:103246 


Dielectric Function of InGaAs in the Visible. 
N90-26683/4/GAR 105,136 PC A02/MF A01 
NAS 1.15:103249 
uler Analysis with LDV Data for an Advanced 


-Rotation Propfan at Cruise. 


N90-25946/6/GAR 102,287 PC A03/MF A01 
NAS 1.15:103250 

Aerodynamics of a Oscillating Cascade. 

N90-27657/7/GAR get Per: PC A12/MF A02 


NAS 1.15:103252 


NOo-28638/0/ 


NAS 1.15:103254 


Fringe Digital Interf . 
105,074. PC Ab2/MF A01 


tion of a Mapham inverter Using 
; 105,690 PC A02/MF A01 


Testing Techni 
N90-27784/9/GAR 
NAS 1.15:103255 
Sn epee Speen Aaa 
N90-28037/4/GAR 104,013 PC A02/MF A01 
NAS 1.15:103259 





Geometric Effects in Applied-Field MPD Thrusters. 

N90-27782/3/GAR 103,279 PC A03/MF A01 
NAS 1.15:103261 

Improved Ti ion in Composites. 

N90-27875/5/GAR 104,145 PC A03/MF A01 
NAS 1.15:103264 


Reliability Analysis of a Structural Ceramic Combustion 
Chamber. 





N90-28112/2/GAR 103,316 PC A03/MF A01 
NAS 1.15:103271 

Reaction-Compensation Technology for Microgravity Labo- 

ratory Robots. 

N90-28062/9/GAR 105,461 PC A01/MF A01 
NAS 1.15:103275 

Computer-Aided Design of High-Contact-Ratio Gears for 

Minimum Dynamic Load and Stress. 

N90-28065/2/GAR 104,041 PC A03/MF A01 


NAS 1.15:103465 
Annual and interannual Variations of Earth-Emitted Radi- 


ation Based on a 10-Year Data Set. 

N90-26432/6/GAR 103,050 PC A03/MF A01 
NAS 1.15:103466 

Closed-Form Solution of Decomposable Stochastic Models. 

N90-26619/8/GAR 103,388 PC A03/MF A01 
NAS 1.15:103467 

Condensation ye 

N90-26129/8/GA 103,230 PC A03/MF A01 


NAS 1.15:103468 
27-28 October 1986 FIRE IFO Cirrus Case Study: Compari- 
pay ym hy ransfer Theory with Observations by Sat- 
N90-26446/6/GAR 102,949 PC A04/MF A01 
NAS 1.15:103469 
27-28 October 1986 FIRE es | Cirrus Case Study: Cirrus 
tionships Deriv 


<r agape Relat ed from Satellite and Lidar 
N90-26447/4/GAR 102,950 PC A05S/MF A01 
NAS 1.15:103470 
Measurements of Tropospheric Nitric Acid over the West- 
ern United States and Northeastern Pacific Ocean. 
N90-26399/7/GAR 103,834 PC A03/MF A01 
NAS 1. 18:103471 
and ADH Responses to Central Blood 


lume Shifts in eardnc-Danarveied Humans. 
Noo 26485/4/GAR 04,294 PC A03/MF A01 
NAS 1.15:103472 


Carbon-Carbon Composites: Emerging Materials for Hyper- 


NBO 28080/9/GAR 102,407 PC A03/MF A01 
ye 1.15:103473 
Toughness of Polyimide Fil 
N9O-261 30/6/GAR 
"a 1.15:103475 


104,12 126 PC A03/MF A01 


Transmission Through a Polarization Preserving 
Skigle Mode’ Optical Fiber at Two Ar(s,) Laser Wave: 
26651/1/GAR 105,071 PC A03/MF A01 
NAS 1.15:103476 
Measurements of CH4, ay ae eee 
ae Atmosphere by the ATMOS Experiment on Space- 
N90-26400/3/GAR 102,926 PC A04/MF A01 
NAS 1.15:103477 
Global Consequences of Increasing Tropospheric Ozone 


Concentrations. 

N90-26401/1/GAR 102,812 PC A03/MF A01 
NAS 1.15:103478 

New Observations of Stratospheric N: 

N90-26402/9/GAR 102, rig PC A03/MF A01 
NAS 1.15:103479 

New Technique in the Global Reliability of Cyclic Communi- 

cations Network. 

N90-26214/8/GAR 103,358 PC A03/MF A01 
NAS 1.15:103480 


Supersonic Reacting Internal Flow Fields. 


N90-26094/4/GAR 103,302 PC A0S/MF A01 
NAS 1.15:103481 

Earth Radiation Budget wey (ERBE) Vv: 

NOO-26490/4/GAR 103,051 PC SADA ME A01 
NAS 1.15:103482 

Closed Form Solution to Hze ———- 

N90-26640/4/GAR 105,353 PC A03/MF A01 
NAS 1.15:103484 

a of a Thermally imidized Soluble Polyimide 

im. 

N90-26131/4/GAR 103,231 PC A03/MF A01 

NAS 1.15:103486 


be of the Joint FAA/NASA Aircraft/Ground Runway 
NOO-25057 3/GAR 103,238 PC A03/MF A01 


NAS 1.15:103487 
— of Pretreatment Conditions on a Pt/SnO2 Catalyst 
for the Oxidation of CO in CO2 Lasers. 
N90-26309/6/GAR 105,069 PC A03/MF A01 
NAS 1.15:103493 
gang Magnetic Fields at Sites of gamma Ray 
es. 
N90-26785/7/GAR 102,760 PC A03/MF A01 
NAS 1.15:103496 


Proximate Composition of Seed and Biomass from Soy- 
bean Plants Grown at Different Carbon Monoxide (CO2) 
Concentrations. 


N90-26480/5/GAR 104,270 PC A03/MF A01 
NAS re Bees 

Climate of Kennedy Space Center and Vicinity. 

N90-28907/8/0AR 103,048 PC A04/MF A01 
NAS 1.15:103505 


Transient Response Analysis of the Space Shuttle Vehicle 
N90-27735/1/GAR 105,569 PC A06/MF A01 


NAS 1.15:103506 

Hubble Space Telescope Six-Battery Test 

N90-27731/0/GAR 105,650 i ‘A05/MF A01 
NAS 1.15:103509 

Transtrain: A Program to Compute Strain Transformations 

in Composite Materials. 

N90-27877/1/GAR 104,147 PC A03/MF A01 
NAS 1.15:103511 


Reliability Growth Modeling Analysis of the Space Shuttle 
pon the Weibull 
N90- /3/GAR 103,345 PC A04/MF A01 
NAS 1.21:7011(339) 





Aerospace Medicine and Biology: A Continuing Bibliography 

with Indexes — 339). 

N90-28327/6/G: 105,692 PC A04 
NAS 1.21:7037(254) 

Aeronautical Engi ing: A Continuing Bibliography with In- 

dexes (Supplement 

N90-27647/8/GAR 102,528 PC AOS 


NAS 1.21:7037(255) 
Aeronautical Engineering: A Continuing Bibliography with In- 
dexes (Supplement 255). 
N90-27648/6/GAR 102,529 PC A0’ 
NAS 1.21:7039(37)-SEC-2 
= Patent ibliography: A ee Bibliog- 


Abstracts Bi 
. Section 2: Indexes (Supplement 37). 
N90-26700/6/GAR 104,031 PC A22 


NAS 1.21:7046(22) 


pee otto Space Systems: A Bibliography with 
Indexes (: it 22). 

N90-26056/3/GAR 105,528 PC A12 
NAS 1.21:7079 

Information Resources Management, 1984-1989: A Bibliog- 


with Indexes. 

N90-27548/8/GAR 104,027 PC A10 
NAS 1.26:4281 

Cockpit Ocular Recording seer (CORS). 

N90-27244/4/GAR 05,714 PC A06/MF A01 
NAS 1.26:4290 


Absolute Wind Infrared Toterody in the Lower Thermosphere 


of 
NOO27608/6/GAR 102,793 PC A18/MF A03 
NAS 1.26:4294 
Supersonic Wind Tunnel Nozzles: A a Annotated 
to Aid in the Development of ‘Quiet Wind 





Tunnel 

N90-26019/1/GAR 102,520 PC A0S/MF A01 
NAS 1.26:4302 

Se hee 

N90-25940/9/GAR 102,282 PC A04/MF A01 
NAS 1.26:4308 


Development of a Linearized Unsteady Aerodynamic Analy- 
sis for Cascade Gust Response Predictions. 


N90-27655/1/GAR 102,311 PC A04/MF A01 
NAS 1.26:4310 
ign and Implementation of Robust Decentralized Con- 
aa 
N90-26046/4/GAR 105,520 PC A05/MF A01 
NAS 1.26:4313 


Size, Duration, and Rate of Growth of Nocturnal 
Events Appearing on on Space Shuttle Video Tapes. 


NAS 1.26:182557 


N90-28310/2/GAR 
NAS 1.26:4314 
Effects of Forebody Geometry on Subsonic Boundary-Layer 


N90-25939/1/GAR 102,281 PC A03/MF A01 


102,902 PC A11/MF A02 


NAS 1.26:4315 
Structure-Borne Noise Estimates for the PTA Aircraft. 
N90-28396/1/GAR 102,473 PC A04/MF A01 
NAS 1.26:4318 


Compatees of Single-Cycle Versus Multiple-Cycle Proof 
Noo-28t1s7e/GaR 103,346 PC AQ5/MF AO1 

NAS 1.26:4321 
Micromechanical Model of Crack Growth in Fiber Rein- 


forced 

N90-28113/0/GAR 104,120 PC A03/MF A01 
NAS 1.26:4322 

Linear Laser Diode Arrays for Improvement in Optical Disk 

aa for Space Stations. 

N90- '7/0/GAR 105,001 PC A0Q5/MF A01 
NAS 1.26:177558 

NoDzreOOrrGan ee 105,47 PC A04/MF A01 
NAS 1.26:177563 

Advanced Recovery Systems Wind yt ey 

N90-27653/6/GAR 108507 pe Age MF AO1 
NAS 1.26:180263 

Pay of Polysilsesquioxane Composites. 

'72/2/GAR 104,143 PC A03/MF A01 

NAS 1.26:180701 

Capacity for Patterns and Sequences in Kanerva’s SDM as 

Compared to Other i 

N90-26522/4/GAR 103,382 PC A03/MF A01 
NAS 1.26:180953 

Measuring Modeling -Surface Reflected and Emit- 

ted Radiation Fluxes at the Fife Site. 

N90-26378/1/GAR 102,925 PC A08/MF A01 
NAS 1.26:181917 


Application of Laminar Flow Control to Supersonic Trans- 


/1/GAR 102,285 PC A09/MF A01 
NO 28086 4/GA ae 


NAS 1.26:181936 
102,513 3519 PC ASD eran MF A04 
NAS 1.26:182033 


poy eee er a ye mg 
Power Flow Analysis of Two Coupled Plates with Arbitrary 


N90-26632/1/GAR 105,005 PC A0Q3/MF A01 
NAS 1.26:182043 

Space Station Definitions, Design, and — Task 

5: Multiple ARM Telerobot Coordination and : Ma- 


N90-26577/8/GAR 
NAS 1.26:182057 

Research Conducted . the Institute for Computer Applica- 

tions in Science and antenna eae in Applied Mathematics, 

NOD 2OSIO/BGAR 103,468 PC A04/MF A01 
NAS 1.26:182058 

Software Requirements: Guidance and Control Software 


Development 
N90-26527/3/ 105,490 PC A06/MF A01 
NAS 1.26:182061 


105,536 PC A06/MF A01 


Central-Difference and Schemes. 
N90-26595/0/GAR 102,300 PC A03/MF A01 


NAS 1.26:182065 
Structures for 
N90-26061/3/GAR 

NAS 1.26:182068 
SS ereree af SSR n ee Peay wee 


a 
105,529 PC A04/MF A01 


N90-26270/0/GAR 105,022 PC A03/MF A01 
NAS 1.26:182073 

Efficient Algorithms for a Class of an ing Problems. 

N90-28357/3/GAR 103,430 A03/MF A01 
NAS 1.26:182074 

Linear Iterative Solvers for Implicit Ode Methods. 

N90-28386/2/GAR 104,250 PC A03/MF A01 
NAS 1.26:182080 

Shock-Layer Bounds for a Singularly Perturbed Equation. 

N90-28391/2/GAR 104,251 PC A03/MF A01 
NAS 1.26:182081 


Parallelization of Implicit Finite Difference Schemes in Com- 


Rigo.28902/0/GAR 105,044 PC A03/MF A01 


NAS 1.26:182247 

Elevated Temperature Crack Growth. 

N90-26355/9/GAR 103,305 PC A13/MF A02 
NAS 1.26:182294 

Reusable Rocket Engine Turbopump Health Monitoring 

System, Part 3. 

N90-26320/3/GAR 103,333 PC A03/MF A01 
NAS 1.26:182557 


Proof of Principle Model for a Lunar Dumptruck. 
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N90-26323/7/GAR 105,481 PC A03/MF A01 


NAS 1.26:182756 

Lunar Drill - 

NOO-26002/9/GA 105,480 PC A20/MF A03 
NAS 1.26:182841 

Structure of Random Discrete Spacetime. 

N90-28429/0/GAR 105,367 PC A02/MF A01 
NAS 1.26:182843 


Baryogenesis in Extended Inflation. 2: Baryogenesis Via Pri- 

mordiat Black Holes. 

N90-26735/2/GAR 105,357 PC A03/MF A01 
NAS 1.26:182854 

Shock Process and Light Element Production in Superno- 


vae 
N90-28471/2/GAR 102,800 PC A04/MF A01 
NAS 1.26:183072 


Noo-26321/1/GAR 


NAS 1.26:183272 
Two Dimensional Study of Rotor/Airfoil interaction in 


N90-27694/0/GAR 102,445 PC A03/MF A01 


105,479 PC A04/MF A01 


NAS 1.26:183803 

Effect of | Gasses on Variable Polarity Plasma Arc 

Welded 221 

N90-26935/8/GAR 104,214 PC A06/MF A01 
NAS 1.26:183904 

Set 360H005 (STS-28) Seals, Volume 
28051/2/GAR 103,344 PC AO7/MF A01 

NAS 1.26:183907 

Payload Training Methodology q 

NO 268407 1/GAR SY Ok 507 PC A16/MF A02 
NAS 1.26:183944 


RSRM-9 (360L009): Ballistics Mass Properties. 
N90-26064/7/GAR 103,328 PC A03/MF A01 
NAS 1.26:183952 
Hybrid Propulsion Technology 
N90-26870/7/GAR 
NAS 1.26:183957 
Flight Set 360L001 (STS-26) ar Post 
N90-26325/2/ S/GAR ' Oot Pe A0S/MF A01 
NAS 1.26:183958 
que Final Performance Evaluation Report: Seals, Volume 


N90-26824/5/GAR 105,533 PC A10/MF A02 
NAS 1.26:183979 
Flight Motor Set 360L007 qraeem. 
N90-26067/0/GAR 
NAS 1.26:183986 


396 PC A15/MF A02 


(03,330 PC A0B/MF A01 


Carbon Deposition Model for Oxygen-Hydrocarbon Com- 

bustion. Task 6: Data Analysis and Formulation of an Em- 

Ni90-26095/1/GAR 103,261 PC A05/MF A01 
NAS 1.26:183992 

Hydrogen Induced Fracture Characteristics of Single Crystal 

Nickel-Based 

N90-26108/2/GAR 104,163 PC A0S/MF A01 
NAS 1.26:183993 

Measurement of Terms and Parameters in Turbulent 

N90-26271/8/GAR 105,023 PC A07/MF A01 
NAS 1.26:183995 

Flight Motor Set 360L001 (STS-26R). Volume 1: System 

Revision A. 


Overview, " 

N90-27778/1/GAR 103,338 PC A15/MF A02 
NAS 1.26:184001 

Fearne Petes Galeton Repem igen Volume 


No0-27779/9/GAR 103,339 PC A03/MF A01 


NAS 1.26:184002 
iter Adapter-to-igniter Chamber Deflection Test. 
Noo'277e0/7/Gari 103,340 PC A05/MF A01 
NAS 1.26:184003 


M-52 Spray Booth Qualification Test. 
N90-27727/8/GAR 104,127 PC A14/MF A02 
NAS 1.26:184004 


Nylon and Teflon Scribe Effect on NBR to Chemiok 233 
Interfaces. 


and NBR to NBR Bond i q 
N90-28095/9/GAR 104,051 PC A03/MF A01 


NAS 1.26:184005 
Evaluation of EA-934NA with 2.5 Percent Cab-O-Sil. 
N90-27909/2/GAR 104,105 PC A03/MF A01 
NAS 1.26:184006 


Evaluation of EDR-3 Vibration, Shock, Temperature, and 

— Sr | Unit. 

N90-28028/0/GA\ 103,343 PC A05/MF A01 
NAS 1.26:184007 

Flight Motor Set 360L006 (STS-34). Volume 1: System 

N90-277681/5/GAR 103,341 PC A07/MF A01 
NAS 1.26:184804 

Study of the Effect of Synoptic Scale Processes in Gem 

N90-27175/0/GAR 102,884 PC A03/MF A01 
NAS 1.26:184915 

Interstellar D1 Line at High Resolution. 
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N90-26737/8/GAR 
NAS 1.26:184918 
of a Workshop on Differences Between Ant- 
N90-26740/2/GAR 102,543 PC A06/MF A01 
NAS 1.26:184927 


102,759 PC A03/MF A01 


Soil Experiment. 
N90-26165/2/GAR 
NAS 1.26:184943 
a on and Control of Fluctuating Pressure 
peng a of a Supersonic Free Shear Layer 
N90-27652/8/' 102,309 PC A03/MF A01 
NAS 1.26:185065 


105,478 PC A08/MF A01 


Meca Wi on Dust on Mars 3. 
N90-27604/0/GAR 102,545 PC A04/MF A01 
NAS 1.26:185151 


Beam Rider for an Articulated Robot Manipulator (ARM) 


of Long Flexible é 
N90-26581/0/GAR 104,083 PC A09/MF A01 
NAS 1.26:185200 


Computer Simulation of Gear Tooth Manufacturing Process- 


es. 
N90-26171/0/GAR 104,093 PC A04/MF A01 
NAS 1.26:185241 


oe on ft mere eae ie ee emma 


). Volume 1: Model 

NoG.26639/8/GAR 102,417 PC A06/MF A01 
NAS 1.26:185252 

eae ie the Numerical Prediction of Boundary 

Layer oe the K.Y. Chien Turbulence Model. 

N90-26269/2/GAR 102,291 PC A09/MF A01 
NAS 1.26:185256 

Resistance Strain Gage with Repeatable and Cancellable 

Apparent Strain for Use to 800 C. 

N90-26063/9/GAR 104,011 PC A02/MF A01 
NAS 1.26:185265 


nates. 

N90-26372/4/GAR 
NAS 1.26:185267 

Extension of a Noninteractive Reliability Model for Ceramic 


Matrix 

N90-26142/1/GAR 104,140 PC A02/MF A01 
NAS 1.26:185280 

bey gi mey pee of a Grooved Water Heat Pipe 


with Vi 
104,103 PC A02/MF A01 
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Noo-25038/3/GAR 102,280 PC A04/MF A01 

NAS 1.60:3039 
Spent-Beam Refocusing Analysis and Multistage De- 

pressed Collector aly, FS, a 75-W, 59- to 64-GHz Cou- 
Pea STOR AGAR 103,498 PC A03/MF A01 
NAS 1.60:3042 


Examination of Impact Damage in Giass-Phenolic and Alu- 


minum ——— Core Composite Panels. 
N90-27876/3/GAR 


104,146 PC A03/MF A01 
NAS 1.61:1232 


Review of Reaction and Trans- 
Properties for an 11-Species Air for Chemical 
and Calculations to 30000 K. 


N90-27064/6/GAR 105,027 PC A05/MF A01 
NAS 1.61:1238 

Mars ing Site Cat 

N90-27607/2/GAR 105,491 PC A10/MF A02 
NAS 1.61:1240 

Liquid Lubrication in Space. 

N90-28063/7/GAR 105,462 PC A03/MF A01 
NAS 1.61:1245 

Spatial Interferometry in Optical Astronomy. 

N90-28470/4/GAR 102,549 PC A11/MF A02 
apr ny sin 

Carbon in Galaxy: Studies from Earth and Space. 

NoO-27562/6/GAR 102,761 PC A15/MF A02 
NASA-CP-3072 

Earth Sciences ~~ pnguameamaes for the Information Sciences 

Experiment Si 

N90-27140/4/GAR. 102,882 PC A10/MF A02 
NASA-CP-3073 


= Conference on Artificial Intelligence for Space Applica- 


NOO-27275/8/GAR 105,543 PC A25/MF A04 
NASA-CP-3079 

FIRE Science Results 198: 

N90-28224/5/GAR 102,969 PC A19/MF A03 
NASA-CP-10043 


pong yt | semen in Materials Science and Applica- 
tions re Superconductors. 
NOO-27790/2/GAR 105,137 PC A07/MF A02 
NASA-CP- 10046 

Proceedings of the LDEF Materials Data Analysis Work- 





N90-26075/3/GAR 105,638 PC A13/MF A02 
NASA-CR-4281 

Cockpit Ocular Recording System (CORS). 

N90-27244/4/GAR 105,714 PC A06/MF A01 
NASA-CR-4290 

Absolute Wind in the Lower Thermosphere 

of Venus Using Infrared H dyne Sp py 

N90-27605/6. R 102,793 PC A18/MF A03 
NASA-CR-4294 


Wind Tunnel Nozzles: A Selected, Annotated 


Supersonic . ’ 

ore to Aid in the Development of Quiet Wind 

Tunnel 4 

N90-26019/1/G, 102,520 PC A05/MF A01 
NASA-CR-4302 


Unsteady Lifting Surface Method for Single Rotation Propel- 


N90-25940/9/GAR 102,282 PC A04/MF A01 
NASA-CR-4308 
of a Linearized Unsteady Aerodynamic Analy- 
sis for Gust Ri Predictions. 
N90-27655/1/GAR 102,311 PC A04/MF A01 
NASA-CR-4310 
Design and implementation of Robust Decentralized Con- 
trol Laws for the ACES Structure at Marshall Space Flight 
N90-26046/4/GAR 105,520 PC AQ5S/MF A01 
NASA-CR-4313 


Size, Duration, and Rate of —_ of Nocturnal Lightning 


Events vents Appearing on aye 
N90-28310/2/GAR 102,902 A11/MF A02 


NASA-CR-4314 
Effects of Forebody Geometry on Subsonic Boundary-Layer 


Noo 29630/1/GAR 102,281 PC A03/MF A01 
NASA-CR-4315 

Structure-Borne Noise Estimates for the PTA Aircraft. 

N90-28396/1/GAR 102,473 PC A04/MF A01 
— 

Single-Cycle Versus Multiple-Cycle Proof 

Neo: Tesi ng Sates 103,346 PC A05/MF A01 
NASA-CR-4321 

passe womens Model of Crack Growth in Fiber Rein- 

No0-28115/0/GAR 104,120 PC A03/MF A01 
NASA-CR-4322 


Fad Laver Feats — for Improvement in Optical Disk 
Space ns. 
N90-28047/0/GAR 105,001 PC A05S/MF A01 


NASA-CR-177558 

Real-Time A e Aircraft Scheduling. 

N90-27669/2/GAR 105,717 PC A04/MF A01 
NASA-CR-177563 

Advanced Recovery Systems ~~ Tunnel Ly i Repent 

N90-27653/6/GAR ” 05,567 MF A01 
NASA-CR-180263 

Development of Polysilsesquioxane Composites. 

N90-27872/2/GAR 104, 143 PC A03/MF A01 
NASA-CR-180701 

Capacity for Patterns in awe SDM as 

Other Associative Memory 
N90-26522/4/GAR 103,382 PC ‘A03/MF A01 
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NASA-CR-180953 
Measuring and Near-Surface Reflected and Emit- 
ted Radiation Fife Site. 
N90-26378/1/GAR 102,925 PC A08/MF A01 
NASA-CR-181917 
Application of Laminar Flow Control to Supersonic Trans- 
/1/GAR 102,285 PC A09/MF A01 
NASA-CR-181936 


Advanced Transport 


Fight Manegert Fig Cont 


System Software 
Upgrade: 
102,513 PC ry A04 

NASA-CR-182033 


Power Flow Analysis of Two Coupled Plates with Arbitrary 
Characteristics. 
N90-26632/1/GAR 105,005 PC A03/MF A01 


NASA-CR-182043 
Space Station Definitions, Design, and Task 
5: Multiple ARM Telerobot Coordination and ; Ma- 


N90-26577/8/GAR 
NASA-CR-182057 


Research Conducted at the Institute for Computer Applica- 
tions in Science and E: in Applied Mathematics, 


105,536 PC A06/MF A01 





N90-26510/9/ 103,468 PC A04/MF A01 
NASA-CR-182058 

Soft Requi Guidance and Control Software 

' 

Noo 20007 /S/CAR 105,490 PC A06/MF A01 
NASA-CR- 182061 

Central-Difference and Upwind Schemes. 

N90-26595/0/GAR 102,300 PC A03/MF A01 
NASA-CR-182065 

Structures for Remotely Deployable Precision Antennas. 

N90-26061/3/GAR 106,529 PC A04/MF A01 
NASA-CR-182068 


Saee o TeoRqates antennas cae 
Noe 26270/0/GAR 105,022 PC A03/MF A01 


ar apace 
fficient Algorithms for a Class of P: Problems. 
NOO-2835770/GAR 103,430 A03/MF A01 


NASA-CR-182074 


Linear Iterative Solvers for Implicit Ode Methods. 
N90-28386/2/GAR 104,250 PC A03/MF A01 
NASA-CR-182080 


Shock-Layer Bounds for a Singularly Perturbed —,. 
N90-28391/2/GAR 104,251 PC /MF A01 
NASA-CR-182081 
i: of implicit Finite Difference Schemes in Com- 
stational Fluid k 
28392/0/ 105,044 PC A03/MF A01 
NASA-CR-182247 


Elevated T rowth. 
N90-26355/9/GAR 103,305 PC A13/MF A02 
NASA-CR-182294 

Reusable a Engine Turbopump Health Monitoring 


System, Part 3. 

N90-26320/3/GAR 103,333 PC A03/MF A01 
NASA-CR-182557 

Proof of Model for a Lunar Dumptruck. 

N90-26323/7/GAR 105,481 PC AQ3/MF A01 
NASA-CR-182756 

Lunar Deep Drill pape. 

N90-26322/9/ 105,480 PC A20/MF A03 
NASA-CR- 182841 

Structure of Random Discrete 


Spacetime. 
N90-28429/0/GAR 105,367 PC A02/MF A01 
NASA-CR-182843 

——— in — Inflation. 2: Baryogenesis Via Pri- 


NOD sS7SSre/GAR 105,357 PC A03/MF A01 
NASA-CR-182854 
=— Process and Light Element Production in Superno- 


Envelopes. 
N90-28471/2/GAR 102,800 PC A04/MF A01 
NASA-CR-183072 
N90-26321/1/GAR 105,479 PC A04/MF A01 
NASA-CR-183272 


Two Dimensional Study of Rotor/Airfoil Interaction in 


Hover. 

N90-27694/0/GAR 102,445 PC A03/MF A01 
NASA-CR- 183803 

Sieg Sapeiy Ganson. on Vestette Putas Siamme oe 


N90-26935/8/GAR 104,214 PC A06/MF A01 


NASA-CR-183904 
Set 360H005 (STS-28) Seals, Volume 
28051/2/GAR 103,944 eC A07/MF A01 
NASA-CR-183907 
N904 ye849/ 1/ GAR - S00 507 PC A16/MF A02 
NASA-CR-183944 


RSRM-9 (360L.009): Ballistics Mass Properties. 


N90-26064/7/GAR 
NASA-CR- 183952 


103,328 PC A03/MF A01 
a ge a Technology eS 

Noo.268 /7/GAR 103,336 PC A15/MF A02 

NASA-CR-183957 


ses Set rp r4d (STS-26) wn 


uae 
QM-8 Final Performance Evaluation Report: Seals, Volume 


4. 
N90-26324/5/GAR 105,533 PC A10/MF A02 


994 Oe aoa/Me A01 


NASA-CR- 183979 
oy Motor Set 360L007 (STS-33R). 
26067/0/GAR 103,330 PC A08/MF A01 
NASA-CR- 183986 


Carbon Deposition Model for Oxygen-Hydrocarbon Com- 
bustion. Task 6: Data Analysis and Formulation of an Em- 
26095/1/GAR 103,261 PC A0S/MF A01 

NASA-CR-183992 
Induced Fracture Characteristics of Single Crystal 


N90-26108/2/ 104,163 PC A0S/MF A01 
NASA-CR-183993 
Measurement of Terms and Parameters in Turbulent 


N90-26271/8/GAR 105,023 PC A07/MF A01 
NASA-CR- 183995 

Flight Motor Set 390001 (STS-26R). Volume 1: System 

N90-27778/1/GAR 103,338 PC A15/MF A02 
NASA-CR-184001 

+ ge Final Performance Evaluation Report igniter, Volume 


N90-27779/9/GAR 103,339 PC A03/MF A01 


NASA-CR-184002 
Deflection T 

Noo27780r7/Gare 103,340 PC AO5/MF AO1 
NASA-CR-184003 

M-52 - Booth Test. 

N90-2 /8/GAR 104,127 PC A14/MF A02 
NASA-CR- 184004 

Nylon and Teflon Scribe Effect on NBR to Chemiok 233 

and NBR to NBR Bond | 

N90-28095/9/GAR 104,051 PC A03/MF A01 
NASA-CR-184005 


Evaluation of EA-934NA with 2.5 Percent Cab-O-Sil. 
N90-27909/2/GAR 104,105 PC A03/MF A01 


NASA-CR- 184006 
——. of - tS ea Shock, Temperature, and 


N90- /0/ 103,343 PC A0S/MF A01 
NASA-CR-184007 

Flight Motor Set 360L006 (STS-34). Volume 1: System 

Overview. 


N90-27781 /5/GAR 103,341 PC A07/MF A01 
NASA-CR- 184804 
Study of the Effect of Synoptic Scale Processes in Gem 


N90-271 F5/0/GAR 102,884 PC A03/MF A01 
NASA-CR-184915 

Interstellar D1 Line at High Resolution. 

N90-26737/8/GAR 102,759 PC A03/MF A01 
NASA-CR-184918 

of a Workshop on Differences Between Ant- 

arctic and Antarctic Meteorites. 

N90-26740/2/GAR 102,543 PC A06/MF A01 
NASA-CR-184927 


Soil Experiment. 
N90-26165/2/GAR 105,478 PC A08/MF A01 


NASA-CR-184943 

Raat one and Control 7 Pressure Loads in the 

yh ali Supersonic Free Shear Low. 

Noo 2766276) Super 509 PC A03/MF A01 
NASA-CR-185065 

Meca W on Dust on Mars 3. 

N90-27604/9/ 102,545 PC A04/MF A01 
NASA-CR-185151 


Beam Rider for an Articulated Robot Manipulator (ARM) 


Accurate Positioning of 

N90-26581/0/GAR 104,083 PC A09/MF A01 
NASA-CR-185200 

Computer Simulation of Gear Tooth Manufacturing Process- 


es. 
N90-26171/0/GAR 104,093 PC A04/MF A01 


NASA-CR-185241 
High Speed ome Aeroacoustic Study (Counterrota- 
tion). Volume 1: Model Development. 
N90-26633/9/GAR 102,417 PC A06/MF A01 
NASA-CR- 185252 


pyres, mn Roney the Numerical Prediction of Boundary 
Layer Transition Using the K.Y. Chien Turbulence Model. 
102,291 PC A09/MF A01 


she 
Resistance Strain Gage with Repeatable and Cancellable 
Apparent Strain for Use to 800 C. 


NASA-CR- 186424 


N90-26063/9/GAR 
NASA-CR- 185265 

Reliability Analysis of Continuous Fiber Composite Lami- 

N90-26372/4/GAR 104,142 PC A0Q3/MF A01 
NASA-CR- 185267 

Extension of a Noninteractive Reliability Model for Ceramic 


Matrix 
N90-26142/1/GAR 104,140 PC A02/MF A01 
NASA-CR-185280 


104,011 PC A02/MF A01 


Transient Characteristics of a Grooved Water Heat Pipe 
with Variable Heat Load. 
N90-26272/6/GAR 104,103 PC AQ2/MF A01 


NASA-CR-185286 
Creep and Creep Rupture of Strongly Reinforced Metallic 
N90-28110/6/GAR 104,046 PC A03/MF A01 
NASA-CR-185287 
meats Characterization of Fiber Reinforced Compos- 


P waves. 
NOO+ 7/5/GAR 104,149 PC A0S/MF A01 
NASA-CR-185311 


NOO-20640/S/GAR 


NASA-CR- 185630 


NO 280397 /GAR 


NASA-CR-185878 


Neon 09 980 PC A07/MF A01 


an Asymmetric Launch Vehicle. 
105,610 PC A06/MF A01 


Real-Time Robot ARM Collision Detection System. 

N90-26582/8/GAR 104,084 PC A03/MF A01 
NASA-CR-185920 

Advanced tn Concepts. 

N90-26872/3/GAR 103,278 PC A06/MF A01 
NASA-CR-185934 

Robotic Simulation of Vision Algorithms 

N90-27395/4/ 105,448 PC AO5/MF A01 
NASA-CR-185935 

Communications and Tracking Expert Systems 

N90-27004/2/GAR 103,364 PC ose aot 


NASA-CR- 185952 
Soese Snae 2 Advanced Space Transportation System. 
NB0-26853/0/GAR * 105,538 PC AQ3/MF A01 
NASA-CR- 185953 
Space Shuttle 2 Advanced Space Transportation System, 


Volume 2. 
N90-26854/1/GAR 105,539 PC A0S/MF A01 
NASA-CR- 186005 


Middle Soy ale eign ey am 
29. Part 1: Extended Internationa: 


Solar wath of the Middle Part 2: 
N90-28161/9/G/ 102,830 PC A13/MF A02 


NASA-CR- 186050 


NASA/USRA University Advanced ign Program. 
N90-26855/8/GAR 105548 PC A03/MF A01 
NASA-CR- 186066 


IRDS Prototyping with Applications to the Representation of 

EA/RA Models. 

N90-27273/3/GAR 103,417 PC A04/MF A01 
NASA-CR-186098 

Mevtv Workshop on Early Tectonic and Volcanic Evolution 


of 

N90-27176/8/GAR 102,544 PC A06/MF A01 
NASA-CR- 186137 

Computer Soy Evaluation for Structural Dynamics 


Noozesiaeen ey "105,218 PC AQ2/MF A01 
NASA-CR- 186143 


Mevtv Lame Ay Tectonic Features on Mars. 

N90-27609/8/' 102,547 PC A06/MF A01 
NASA-OR- 186222 

Sky Shark: An RPV Designed to Investigate the Pressure 

Distribution on a 

N90-26824/4/GAR 102,436 PC A0S/MF A01 
NASA-CR- 186233 


Lunar Lander Conceptual Design. 
N90-26856/6/GAR 


NASA-CR- 186243 

Protein Growth in Low Gravity. 

N9O-; /6/GAR 104,263 PC AQ3/MF A01 
NASA-CR- 186356 

Modeling of Carbon Monoxide Oxidation Kinetics over 


105,541 PC A07/MF A01 


Laser Catalysts. 
N90-27885/4/GAR 103,212 PC A03/MF A01 
NASA-CR- 186365 
—_ Cirrus Optical Properties with Data from NASA 
ER2 ee interferometer (HIS). 
N90-27227/9/GAR 102,908 PC A03/MF A01 
NASA-CR- 186384 


Lidar Cloud Studies for FIRE and Eclips. 
N90-28214/6/GAR 102,968 PC A03/MF A01 


NASA-CR- 186424 
Galileo: Earth Avoidance Study Report (Revised). 
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N90-27730/2/GAR 
NASA-CR-186459 
Modeling of Composite Beams and Plates for Static and 


105,449 PC A09/MF A02 


N90-26354/2/GAR 105,216 PC A03/MF A01 
NASA-CR-186480 

aie Seence Treatment of Stokes-Type Flows: Prelimi- 

N90-27970/4/GAR 105,036 PC A03/MF A01 
NASA-CR-186509 


Megawatt Solar Power Systems for Lunar Surface Oper- 


N90-26391/4/GAR 105,487 PC A11/MF A02 
NASA-CR-186520 

System, Volume 1: Conceptual Design, > 

System. Volume 1: 

N90-26052/2/GAR 625 PC A11/MF A02 
NASA-CR-186573 

Hyperthermal Atomic Generator. 

N90-27889/6/GAR 103,213 PC A06/MF A01 
NASA-CR-186575 

Hy oe a of a Workshop on Antarctic Meteorite Strand- 

Nao 26750/4/GAR 104,740 PC A06/MF A01 
NASA-CR- 186581 

oe Calculation Procedures for Mixed Compression 

N90-25934/2/GAR 102,277 PC A02/MF A01 
NASA-CR-186606 


Comuseet, on “7; > — Simulations of Cosmic 


N90- :734)5/GAR 102,758 PC A02/MF A01 
NASA-CR-186627 


Tools for Distributed Application —— 

N90-26535/6/GAR 103, PC A03/MF A01 
NASA-CR-186629 

Creating a VAPEPS Database: A VAPEPS Tutorial. 

N90-26705/5/GAR 105,642 PC A06/MF A01 
NASA-CR-186630 

Nemeereee of Aerodynamic Models for Maneuvering Air- 

crai 

N90-25943/3/GAR 102,284 PC A04/MF A01 
NASA-CR- 186631 

i a We 

Pro ap ay : ee on Lunar Volcanic Glasses: 

N90-26437/5/GAR 104,490 PC AO5/MF A01 
NASA-CR- 186634 

Solid-State Lasers for Coherent Communication and 


Remote 
N90-26306/2/GAR 105,067 PC A04/MF A01 
NASA-CR- 186636 


Submillimeter and Millimeter Observations of Solar System 


N90-26731/1/GAR 102,757 PC A03/MF A01 
NASA-CR- 186641 

Feasibility Study of a Synthesis Procedure for Array Feeds 
to Improve Radiation Performance of Large Distorted Re- 
flector Antennas. 


N90-26213/0/GAR 103,489 PC A12/MF A02 
NASA-CR- 186642 


Real-Time Reactive Systems Reliable. 
No0-2834473/GAR 104,059 PC A02/MF A01 
NASA-CR-186645 


ISIS and META 

N90-26524/0/GAR 
NASA-CR- 186648 

Modeling, Simulation, and Analysis of Optical Remote 


Sensing Systems. 
N90-26376/5/GAR 105,679 PC A10/MF A02 
NASA-CR-186649 


103,383 PC A03/MF A01 


Hiris Performance 
N90-26375/7/GAR 
NASA-CR-186654 
Texstar: The All-Texas Educational Satellite System. 
N90-26045/6/GAR 103,054 PC A0S/MF A01 
NASA-CR- 186655 
Implementation of Sensor and Control Designs for Biore- 


105,070 PC A03/MF A01 


— Systems. 
90-26479/7/GAR 104,269 PC A06/MF A01 
NASA-CR- 186656 
Design of Sensors for Control of Closed Loop Life Support 
N90-26490/4/GAR 103,112 PC A02/MF A01 
NASA-CR- 186664 
Screem-J4D: A Proposal in Response to a Low Reynolds 
Number Station Keeping 
N90-25968/0/GAR 102,382 PC A08/MF A01 


N90-27739/3/GAR 
NASA-CR-186676 

Feasibility Study for a Microwave-Powered Ozone Sniffer 

Aircraft, Volume 2. 

N90-25967/2/GAR 102,381 PC A10/MF A02 
NASA-CR-186677-V-1 


Preliminary moro Designs for the Assured Crew 
Return Vehicle ( V), Volume 1. 


OR-78 VOL. 91, No. 2 


105,451 PC AQ6/MF A01 


N90-26039/9/GAR 

ap mvc 
Soil Stabilization Mat for Lunar ar Landing Site. 

N90-26128/0/GAR 105,530 PC ‘A04/MF A01 
NASA-CR-186691 

Autonomous Processor for Orbital Debris. 

N90-26044/9/GAR 105,632 eb A06/MF A01 
NASA-CR-186705 


Tesrastmacsberts Vehicle R 
N90-25970/6/GAR 


105,518 PC A25/MF A04 


ch. 
102,384 PC A05/MF A01 


NASA-CR-186706 
Expert System Based Software Sizing Tool, Phase 2. 
N90-26525/7/GAR 103,400 PC A15/MF A02 
NASA-CR-186712 
Theoretical Studies of Solar Pumped La: 
N90-26308/8/GAR 105,068 5 PC A09/MF A02 


NASA-CR- 186714 
Effect of Boron on Intergranular Hot Cracking in Ni-Cr-Fi 


loys Containing Niobium. 

N90-26115/7/GAR 104,164 PC A06/MF A01 
NASA-CR-186716 

MTP: An Atomic Multicast bi Protocol. 

N90-26254/4/GAR 03,363 PC A03/MF A01 
NASA-CR-186717 

rr en ersion (QAM G0 Global Reference Atmospheric Model, 1990 

NO0-2649570/GAR 102,866 PC A06/MF A01 


NASA-CR-186719 
Graphics Applications Utilizing Parallel Processi 
N90-26534/9/GAR 103,402 
NASA-CR-186720 
Figure of Merit Studies of Beam Power Concepts for Ad- 
ce 


Spa 
N90-26234/6/GAR 103,568 PC A04/MF A01 
NASA-CR-186727 
Investigation of the Saturn Dust Environment from the Anal- 


PC A0S/MF A01 





dey yey Charged Particle Measui 
Ki90-26784/ /GAR 102,548 PC A03/MF A01 
NASA-CR-186728 
Nonequilibrium Radiation and Ch y Models for Aero- 
capture Vehicle Flowfields 
N90-27973/8/GAR 105,621 PC AOS/MF A01 
NASA-CR-186730 


om Interaction with Automated Airborne Decision Making 
lems. 

N90-26492/0/GAR 103,107 PC A04/MF A01 
NASA-CR-186731 

a and Melt Solid Interface Control During Crys- 


No0-20084/4/GAR 105,131 PC A03/MF A01 
NASA-CR-186732 

Asymptotic Modal Analysis and Statistical E a. 

N90-26634/7/GAR 105,006 PC h03/ A01 


NASA-CR-186733 


Hower 4 A Self-Processing Network Model for an Ex- 
inded Blocks World Planning Environment. 
N90-26526/5/GAR 103,384 PC A03/MF A01 
NASA-CR-186751 


— for Space Station Freedom Laboratory Payload In- 

Ne0 26047/2/GAR 105,521 PC A03/MF A01 
NASA-CR-186755 

Parallel Processors and Nonlinear Structural Dynamics Al- 


ae and Software 
90-26536/4/GAR 105,219 PC A08/MF A01 
NASA-CR-186764 

See itructu al reste A Analysis of the Main Injector LOX Inlet 


and Its 
N90-26358/3/GAR 
NASA-CR-186770 
Liner and Translational Effects in Collisions of Elec- 


Excited Diatomic H' 
NOO-26003/6/GAR 103, 189 PC AO3/MF A01 
NASA-CR-186781 


Adaptive Fault-Tolerant Routing in Hypercube Multicom- 


103,335 PC A03/MF A01 


fers. 

N90-26513/3/GAR 103,381 PC A03/MF A01 
NASA-CR-186788 

Qualitative and Quantitative Reasoning About Thermody- 

namics. 

N90-26689/1/GAR 105,354 PC A03/MF A01 
NASA-CR-186790 

Literature Coneenan Se and Display Saar Ap- 

plicable to the Connecting Vehicle (OMV). 

R00 26048/0/GAR™ 105,522 PC A08/MF A01 
NASA-CR-186791 

I igation of Automated Task Learning, Decomposition 

and Scheduling. 

N90-26488/8/GAR 103,103 PC AO5/MF A01 
NASA-CR-186792 


Analysis and Improved for Airborne 

Pulse Doppler Rada Signal Processing nthe Detection of 

Noo 26048/2/GAA VGAR 102,905 PC A07/MF A01 
NASA-CR-186797 


Enroute ity Planning: The Design of Cooperative Plan- 
ning Systems. 


N90-25964/9/GAR 
gree 
Dynamic Method Yielding Flexible Manipulator 


105,706 PC A08/MF A01 


State Ti 
N90-26329/4/GAR 105,483 PC A02/MF A01 
NASA-CR-186809 
Control Strat x Cooperating Disparate Manipulators. 
N90-; 203266 105,482 PC A03/MF A01 


cabaen. 


Mee 0458 (PC ADAM A01 


of Redundant Manipulators Using an 
Adaptive Error-Based Control Scheme. 
N90-26578/6/GAR 103,442 PC A03/MF A01 
NASA-CR- 186814 
Estimation of Convective Rain Volumes Utilizing the Are- 


Time-int 
102,951 PC A01/MF A01 


Practical Applications 
N90-26377/3/GAR 
NASA-CR-186812 


ral Techni 

N90-26449/0/GAR 
NASA-CR-186815 

Spatial Cross-Correlation of Antarctic Sea Ice and Seabed 


T aphy. 
N90-26451/6/GAR 104,931 PC A03/MF A01 


 aiiaedaes 
ae — Reusable Craft. 
26051 MaYGA ert 524 “10824 PC A08/MF A01 
NASA-CR-186817-V-1 
Lunar Articulated Remote Transportation S' : 
N90-26332/8/GAR 105,485 A08/MF A01 
NASA-CR-186818 
Greenhouse for a Martian Colony: Structural, Solar 
Collection and Systems. 
N90-26501/8/GAR 105,489 PC A0S/MF A01 
NASA-CR-186819 
Aerobraking ce Transfer Vehicle. 
N90-26053/0/GAR 105,526 PC A06/MF A01 


NASA-CR-186820-V-2 
Global Sentry: ewe High Altitude Reconnaissance 


Aircraft 
N90-25971/ IGAR 102,385 PC A06/MF A01 
NASA-CR- 186821 
aft and Earth Observation: Electrical Field 


(ELF) Measurement 
N90-26436/7/GAR 105,428 PC A09/MF A01 
NASA-CR-186822 


Se ae & Canin ee 
ransport. 

N90-26042/3/GAR 105,631 PC A06/MF A01 
NASA-CR-186823 

poe ane Cargo Return Vehicle. Volume 1: Conceptual 


N90-26050/6/GAR 105,523 PC A12/MF A02 
NASA-CR-186829 

Nasa/Usra beryl Advanced Design at the 

of Illinois for the 1989-1990 Year. 

N90-26049/8/GAR 105,633 PC A03/MF A01 
NASA-CR-186830 ‘ 

Fluid Phase a jan for Flight on a 

Space Shuttle Get Away ll ( 

N90-26161/1/GAR 105, 6 PC A04/MF A01 
NASA-CR- 186831 

Genesis Lunar Outpost Criteria and Design. 

N90-26499/5/GAR 105,488 PC A06/MF A01 


NASA-CR-186832 
Design of an Autonomous Lunar Construction Utility Vehi- 


cle. 

N90-26330/2/GAR 105,484 PC A08/MF A01 
NASA-CR-186833-V-2 

Design of a Lunar Transportation System, Volume 2. 

N90-26333/6/GAR 105,486 PC A09/MF A01 
NASA-CR-186834 

Automation of Closed Environments in Space for Human 


Comfort and ry 

N90-26500/0/GA\ 105,535 PC A06/MF A01 
NASA-CR-186835 

Integrated Support 

N90-26162/9/GAR 105,677 PC A09/MF A01 
NASA-CR-186836 

PROJECT EXODUS. 

N90-26026/6/GAR 105,425 PC A09/MF A02 
NASA-CR-186838 

Terrapin Tech Manned Mars Mission Proposal. 

N9O-£6027/4/GAR 105,426 PC A10/MF A02 


NASA-CR-186839 

fn tee Maryland Walking Robot: A Design Project for 

Undergraduate Students. 

N90- 1/0/GAR 104,081 PC A07/MF A01 
NASA-CR- 186845 

Atamm Multicomputer Operating System Functional Specifi- 

N90-26563/8/GAR 103,410 PC A04/MF A01 
NASA-CR-186847 

eee t Multireceiver Communications System Configuration 


on Optimal Estimation 
NOO-26216/3/GAR .959 PC A0S/MF A01 
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NASA-CR- 186848 
Concurrent | Executive (Cli Volume 3: 
- image Processing (CIPE). 
N90-28350/8/GAR 103,455 PC A05S/MF A01 
NASA-CR-186852 
Telecommunications and Data wo yop 
N90-26217/1/GAR 103,360 A10/MF A02 
NASA-CR- 186853 


Concurrent image Processing Executive (CIPE). Volume 1: 
N90- /2/GAR 103,453 PC AO4/MF A01 


NASA-CR-186854 

Concurrent peas Breeeeine Executive (CIPE). Volume 2: 

's 4 

NSO 28540/0/GAR 103,454 PC A04/MF A01 
NASA-CR-166855 

Browse File of NASA/JPL Quick-Look Radar images from 

the Loch 1989 

N90-26701/4/GAR 103,483 PC A07/MF A01 
NASA-CR- 186863 

Hybrid M-Algorithm/Sequential Decoder for Convolutional 

and Trellis Codes. 

N90-26528/1/GAR 103,401 PC A01/MF A01 


Mechanical Intelligence. 
104,082 PC A0S/MF A01 


104,035 PC A03/MF A01 


Ignition and Combustion Characteristics of Metallized Pro- 


26911/9/GAR 103,350 PC A03/MF A01 
NASA-CR-186871 
Structures and Antenna Pattern 
Control yh Surfaces, Part a/B. 
N90-26233/8/' 103,490 PC A04/MF A01 
NASA-CR- 186872 


Computer Module Used to Calculate the Horizontal Control 
Surface Size of a i 
N90-26515/8/GAR 


102,415 A06/MF A01 
NASA-CR-186873 
Interaction of Acoustic Waves Generated my Cmaies Plate. 
N90-27464/8/GAR 105,007 /MF A01 
NASA-CR-186874 


Press Abstracts of the 21ST Lunar and Planetary Science 
Conference 


N90-26738/6/GAR 102,542 PC A04/MF A01 
NASA-CR-186878 

Guidance and Control Strategies for Aerospace Vehicles. 

N90-26013/4/GAR 102,403 PC A06/MF A01 
NASA-CR-186880 

DSIM: A Distributed 

N90-28353/2/GAR 109,391 PC A03/MF A01 
NASA-CR-186881 


Theoretical aay of Gas-Surface Interactions. 
N90-28403/5/GA 103,214 PC A03/MF A01 
NASA-CR- 186882 


Theory of Biaxial Graded-Index Optical Fiber. 
N90-26652/9/GAR 105,072 PC A06/MF A01 
NASA-CR- 186883 





Theory of Circular Dielectric Waveguide with Ani pi 


N90-26235/3/GAR 105,110 PC A03/MF A01 
NASA-CR- 186884 

— and Design of Algorithm-Based Fault-Tolerant Sys- 

N90-28352/4/GAR 103,429 PC A07/MF A01 
NASA-CR-186885 ; 

Experimental Fault Characterization of a Neural Network. 

N90-28373/0/GAR 103,476 PC A06/MF A01 
NASA-CR- 186886 


Semen apie Cuptay Cyateen ter One Seegsen 


N90-27701/3/GAR 102,522 PC A04/MF A01 
NASA-CR-186887 
and Mitigation of Numerical = in inviscid 
and of Vortex-Dominated Fi 
N90-26281/7/GAR 102,294 PC A04/MF A01 
NASA-CR- 186888 


Remote of errain. 
N90-26382/3/GAR 104,457 PC A03/MF A01 
NASA-CR- 186891 

ja Load-Sharing Using Predicted Process Resource 


N90-28433/2/GAR 103,433 PC A03/MF A01 
NASA-CR-186898 

Thermal Structures: Four Decades of Progress. 

N90-28105/6/GAR 102,471 PC A03/MF A01 
NASA-CR-186900 


Wind Tunnel tae: go of the Static Stability 
pret Characteristics an Advanced Turboprop 
auisan with the Propellers Placed over the Tail. 
N90-26017/5/GAR 102,406 PC A05/MF A01 

NASA-CR-186901 


Line Identification Studies Using Traditional Techniques and 
Wavelength Coincidence Statistics (Revised). 





N90-28467/0/GAR 102,797 PC A03/MF A01 
NASA-CR- 186903 

Experimental Aerothermodynamic Ri h of Hyp 

N90-25954/0/GAR 102,289 PC A03/MF A01 
NASA-CR-186905 

Development of E fe Lidar for Aerosol Measurements. 

N90-26503/4/ 102,906 PC A02/MF A01 
NASA-CR- 186917 

Finite-Volume Application of High Order ENO Schemes to 

Multi-Dimensional Boundary-Value Problems. 

N90-28387/0/GAR 105,043 PC A03/MF A01 
NASA-CR- 186921 


for High Ene yd of an pan Telescope (GRITS) 
/8. Aewone Te PC A04/MF A01 


NASA-CR-186925 
Helicopter Antenna Radiation Prediction Code (HARP). 
N90-27946/4/GAR 103,492 PC A0S/MF A01 
NASA-CR-186927 


a ¢ the Integrated Space Shuttle Flowfield 
Noon ouarGan” 105,568 PC A08/MF A01 
NASA-CR- 186936 
bee nat poy C 4 Absorption in Low Redshift Quasars. 
N90-; /6/GAR 102,799 PC A02/MF A01 
NASA-CR-186937 
| of Plasma Density Bulge in Front of Venus 


Bow 
N90-28476/1/GAR 102,805 PC A03/MF A01 
NASA-CR-186942 
E Techniques for Complex Information Structures in 
N90-28362/3/GAR 103,475 PC A04/MF A01 
NASA-CR-186946 
Flowfielid Computation of Entry Vehicles. 
N90-27986/0/GAR 105,622 PC A03/MF A01 
NASA-CR-186950 
GRE} Design Study for Infrared Limb Experiment 
N90-26869/9/GAR 105,681 PC A08/MF A01 
po nn nga 
the Hydrodynamic Forces on 
Shroud of = Impeller. 
he Stroud of Can 104,094 PC A0S/MF A01 


NASA-CR-186959 
genet sennag hatha puneterepemapenmanad 


N90-27659/3/GAR 102,314 PC A03/MF A01 

NASA-CR-186961 
Near-Wall Modelling of Compressible Turbulent Flows. 

N90-27658/5/GAR 102,313 PC A03/MF A01 

NASA-CR-186972 
tion Model and Parameter Partials for the JPL Geo- 

detic (GPS) Modeling Software ‘GPSOMC’ (Revised). 

N90-27774/0/GAR 105,689 PC A03/MF A01 
NASA-CR- 186988 

Frequency Analysis Via the os of Moment Functionais. 

N90.28367/2/GAR 03,446 PC A03/MF A01 
NASA-CR-187028 

Tolerating Failures of Continuous-Valued Sensors. 

N90- 5/5/GAR 104,060 PC A03/MF A01 
NASA-RP-1232 

Review of Reaction Rates and and Trans- 

port Properties for an 11-Species Air for Chemical 

and Thermal m tions to 30000 K. 

N90-27064/6/GAR 105,027 eC A05/MF A01 
NASA-RP-1238 

Mars ing Site Ca’ 

N90-27607/2/GAR 105,491 PC A10/MF A02 
NASA-RP-1240 

Liquid Lubrication in 

N90-28063/7/GAR 105,462 PC A03/MF A01 
NASA-RP-1245 

Spatial eee ol Optical Astronomy. 

N90-28470/4/GA\ 102,549 PC A11/MF A02 
caaaaianainte 

Aerospace Medicine and Biology: A Continuing Bibliography 

with Indexes ( 339). 

N90-28327/6/ 105,692 PC A04 
NASA-SP-7037(254) 


Aeronautical Engineering: A Continuing Bibliography with In- 
dexes (Supplement 254). 





N90-27647/8/GAR 102,528 PC A08& 
NADAEP-TOETEER 

a" g Bibliography with In- 

NOO-27640/6/GAR 102,529 PC A0& 

NASA-SP-7039(37)-SEC-2 
NASA Patent Abstracts Bibliography: A Continuing Bibliog- 
. Section 2: Indexes (Supplement 37). 

26700/6/GAR 104,031 PC A22 

neg tne 


Cais Ciggeeeen Space Systems: A Bibliography with 
Indexes ( 22). 


NASA-TM-102369 


N90-26056/3/GAR 
NASA-SP-7079 
Information Resources 1984-1989: A 
5 Management, Bibliog- 


raphy 
N90-27548/8/GAR 104,027 PC A10 
NASA-TM-4171 
Characterization of the Effects of Pneumatic 


Ti on Unsteady Pressure 
N90- /9/GAR 102,510 PC A03/MF A01 


NASA-TM-4195 
of Composite Components on the Bell 206L and 


Evaluation 
oe S-76 Helicopters. 
N90-27787/2/GAR 102,468 PC A03/MF A01 


105,528 PC A12 


NASA-TM-4197 
peep mo — for Locating Bullet Holes in Targets 
NO0-26296/5/GAR" 104,994 PC A03/MF A01 
NASA-TM-4199 


Heer i fT Plates 
per Including Higher Order Transverse 


N90-28100/7/GAR 105,221 PC A03/MF A01 
NASA-TM-4203 

Collision Forces for Projectiles. 

N90-28111/4/GAR 104,990 PC A03/MF A01 
NASA-TM-4209 

: Cavity Flow Fields at Subsonic and 

N90-27650/2/GAR 102,308 PC AQS/MF A01 
NASA-TM-4210 


Sy Gay ORAM, 
102,546 PC A99/MF A04 


NASA-TM-4220 


105,431 PC A08/MF A01 
N90-28123/9/GAR oolae” PC A08/MF A01 
NASA-TM-89715 


Launching a Dream: A Teachers Guide to a Simulated 


N90-26693/3/GAR 105,429 PC A06/MF A01 
NASA-TM-100399 
Atmospheric Environment for Space Shuttle (STS-33) 
N90-28159/3/GAR 105,691 PC A0Q3/MF A01 
NASA-TM-100405 


Particle Radiation Environment for AXAF. 
N90-26741/0/GAR 102,814 PC A03/MF A01 


NASA-TM-100755 
Engineering Test Results for the Moog Single Line Discon- 


nect. 

N90-27776/5/GAR 105,460 PC A03/MF A01 
NASA-TM- 100764 

intercomparison of Intraseasonal Variability in General Cir- 

culation Models and Observations. 

N90-27228/7/GAR 102,870 PC A06/MF A01 


NASA-TM-101344 
Analysis of a Mars-Stationary Orbiting Microwave Power 
Transmission . 
N90-26172/8/GAR 103,567 PC A03/MF A01 
NASA-TM-101644 
Simulated Dynamic Response of a Servovalve Controlled 


Hydraulic Actuator. 

N90-26167/8/GAR 104,092 PC A03/MF A01 
NASA-TM-101718 

In-Flight Interaction of the X-29A Canard and Flight Control 

N90-25973/0/GAR 102,387 PC A03/MF A01 
NASA-TM-101719 


Automated Calibration Laboratory for Flight Research In- 
; Requirements and a Proposed Design Ap- 


Roe 20s64/6/GAR 


NASA-TM-101886 
Synthesis of Individual Rotor Blade Control System for Gust 


102,486 PC A03/MF A01 


Alleviation. 

N90-25972/2/GAR 102,386 PC A04/MF A01 
NASA-TM-102162 

Tutorial on ror Correction Mayo | 

N90-28339/1/GAR 103,428 PC /MF A01 
NASA-TM-102185 


Cateaten of Be Vuiie ond tee nee ee 
LANDSAT-5 Thematic Mapper Using High-Altitude Aircraft 
Measurements. 


N90-27138/8/GAR 104,732 PC A03/MF AO1 
NASA-TM-102254 

US Experiments Flown on the Soviet Biosatellite Cosmos 

1887. 

N90-26452/4/GAR 105,680 PC A22/MF A03 
NASA-TM-102369 


Design of Ceramic Components with the NASA/Cares 
ler . 
Noo 205801 GAR 104,118 PC A03/MF A01 
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NASA- TM-102402 
Euler and Navier-Stokes Time Accurate 


Simulations of Fan Rotor Flows. 

N90-25048/2/GAR 102,288 PC A03/MF A01 
NASA-TM-102486 

Comparison of Currents Predicted by NASCAP/LEO Model 

Simulations with Elementary ir-Type Bare Probe 

Models for an Insulated Cable Containing a Si Pinhole. 

N90-26054/8/GAR 105,527 PC A03/MF A01 
NASA-TM- 102488 


Structural Dynamics Branch Research and Accomplish- 


ments. 

N90-26373/2/GAR 105,639 PC A04/MF A01 
NASA-TM-102589 

ow for the Reduction of Aerodynamic Drag of Road 


No0-27656/0/GAR 105,746 PC A03/MF A01 
NASA-TM-102592 

Strain Energy ae Rate Analysis of Delamination in a 

Tapered ite Subjected to Tension Load. 

N90-26076/1/GAR 104,196 PC A04/MF A01 
NASA-TM-102597 

Downwelled L: ve Surface irradiance Data from Five 

Sites for the Fire/SRB Wisconsin Experiment from October 


12 Neces November 2, 1986. 
N90-27225/3/GAR 102,892 PC A09/MF A01 
~aenaenne 


Sport: A lactic Rohavi, 


ofa 





Low Aspect Rat tio Rectangular Wi 
N90-2 OO/E/GAR 108,447 PC A03/MF A01 
NASA-TM-102629 


Qualitative Evaluation of a Conformal Velocity bce Dis- 
for Use at High Angles-of-Attack in Fighter Aircraft. 





25981/3/GA\ 102,481 PC ‘A03/MF A01 
NASA-TM-102654 
Mechanics Division R ae Seeing 
Plans for FY 1990 and Accomplishments for FY 1989. 
N90-26361/7/GAR 102,299 PC A0S/MF A01 
NASA-TM-102685 


Knowledge-Based System for Flight Information Manage- 
ment. 





N90-26511/7/GAR 102,485 PC A05S/MF A01 
NASA-TM-102694 

Infl Mi ture on the Tensile Behavior of an 

Aluminum Metal Matrix Co ite. 

N90-26082/9/GAR 104,138 PC A03/MF A01 
NASA-TM-102695 


a of System Identification and Robust Controller 
Flexible Structures in Space. 
105,534 PC A03/MF A01 


N90-26362/5/GAR 
NASA-TM-102696 
Robust Eigensystem Assignment for Second-Order Estima- 
tors. 
N90-28103/1/GAR 105,222 PC A03/MF A01 
NASA-TM-102697 


Effects in the Static and Dynamic Response of 


Graphite-Epoxy Beam-Columns. 

N90-26363/3/GAR 105,217 PC A13/MF A02 
NASA-TM-102700 

Orbiter Utilization as an ACRV. 

N90-26032/4/GAR 105,516 PC A06/MF A01 
NASA-TM-102701 

Potential of ee ronees Alexandrite Lasers. 

N90-28046/2/G. 105,075 PC A03/MF A01 
NASA- a 

Fog Tolerance of Woven Graphite-Epoxy Buffer Strip 

anels. 

N90-28114/8/GAR 104,047 PC A03/MF A01 
NASA-TM-102704 

Development and Testing of Methodology for Evaluati 

ja Performance of Multi-input/Multi-Output Digital Contr 

N90-27699/9/GAR 102,446 PC A03/MF A01 
NASA-TM-102713 

Active Control of Aerothermoelastic Effects for a Conceptu- 

Hypersonic Aircraft. 

N90-27725/2/GAR 102,467 PC A03/MF A01 
NASA-TM-102787 

Debrix/ice/TPS Assessment and Photographic Anal of 

Shuttle Mission STS-32R. _ 

N90-27733/6/GAR 105,450 PC A11/MF A02 
NASA-TM-102790 

Debris/ice/TPS Assessment and Photographic Analysis for 

Shuttle Mission STS-31R Yr 

N90-26040/7/GAR 105,519 PC A08/MF A01 
NASA-TM-102792 

Effects of Training on Errors of Perceived Direction in Per- 

N90-28329/2/GAR 103,093 PC A03/MF A01 
NASA-TM-102799 

Generation Rates and Chemical Compositions of Waste 

Streams in a 7 Crewed Space Habitat. 

N90-28333/4/GAR 105,693 PC A03/MF A01 
NASA-TM-102811 

Progress and Challenges in Modeling Turbulent Aerody- 

namic Flows. 

N90-27981/1/GAR 102,319 PC A03/MF A01 
OR-80 VOL. 91, No. 2 


NASA-TM-102815 

Comparison of Two Central Difference Schemes for Solving 

the Navier-Stokes Equations. 

N90-27654/4/GAR 102,310 PC A04/MF A01 
NASA-TM-102822 

Natural Melting within a Spherical She 

N90-26274/2/GAR 105, 35. 7 PC A03/MF A01 
NASA-TM-102827 

Research at NASA’s NFAC Wind Tunnels. 

N90-25933/4/GAR 102,276 PC A02/MF A01 
NASA-TM-102834 

Brief Review of Some Mechanisms Causing Boundary 

Layer Transition at High Speeds. 

N90-25945/8/GAR 102,286 PC A03/MF A01 


NASA-TM-102846 
Sideslip-Induced Static Pressure Errors in Flight-Test Meas- 
N90-27702/1/GAR 102,318 PC A03/MF A01 
NASA-TM-103099 
— Solution of Three-Dimensional Internal Turbulent 


N90-27082/0/GAR 102,320 PC A03/MF A01 
NASA-TM-103104 

Computational Experience with a Three-Dimensional Rotary 

aan Combustion 3 

N90-26275/9/GAR 103,262 PC A03/MF A01 
NASA-TM-103105 


Pe aad of a Su racy Direct-Injection Stratified- 


Genes Tey Engine. 
N90-25982/1/GAR 103,318 PC A03/MF A01 
NASA- "TM-103109 


of oe Gear Transmission with Effects of 


Gearbox Vibrati 

N90-28060/3/GAR 104,096 PC A03/MF A01 
NASA-TM-103124 

Two-Dimensional Model of a Space Station Freedom Ther- 


mal E ry | Canister 
N90-26279/1/GA 


105,532 PC A03/MF A01 
NASA- ‘TM-103135 
Filtering of oma Emission Spectra. 
26070/4/GAR 103,331 PC A03/MF A01 
Pn geod 
Aeroacoustics of Advanced Propellers. 
N90-26635/4/GAR 102,418 PC A03/MF A01 
NASA-TM-103147 
Design of an Optically Controlled Ka-Band GaAs Mmic 
Phased-Array Antenna. 
N90-26250/2/GAR 103,491 PC A02/MF A01 
NASA-TM-103155 
fs) Seeneiee on = Nonvented Fill of a 0.14M3 (5 
N90-26278/3/GAR ml oy PC A03/MF A01 
NASA-TM-103159 


Calculation of 3D Turbulent Jets in Crossflow with a Multi- 
rid Method and a Second-Moment Closure Model. 
102,295 PC A03/MF A01 


[90-26282/5/GAR 

NASA-TM-103168 

Nuclear Power Systems for Lunar and Mars Exploration. 

N90-26873/1/GAR 104,778 PC A03/MF A01 
NASA-TM-103173 

Critical Evaluation of Jet-a 5 Meee oo Using Pro- 

= KIVA? Kinetics in Gas ine Combustion Simu 

jat 

N90-26170/2/GAR 103,303 PC A03/MF A01 
NASA-TM-103174 

Advanced Onboard Propulsion Benefits and Status. 

N90-27786/4/GAR 103,342 PC A03/MF A01 
NASA-TM-103182 


Lines with Alternative Implementation 


Analysis of Mi 
of Conductors and juctors. 
103,511 PC A02/MF A01 


N90-27966/2/GAR 
NASA-TM-103186 


Numerical Solution for the Velocity-Derivative Skewness of 
a Low-Reynolds-Number Decaying Navier-Stokes Flow. 
N90-27985/2/GAR 102,322 PC A02/MF A01 

NASA-TM-103187 


eae Space Test Centers, Lewis Research Center Fa- 
N90-26030/8/GAR 


105,585 PC A02/MF A01 

NASA-TM-103188 

Preliminary Designs for = Kwe Advanced Stirling Conver- 

sicn Systems for Dish Electric Applications. 

N90-26729/5/GAR 105,643 PC A03/MF A01 
NASA-TM-103189 

New Findings and Instrumentation from the NASA Lewis 

Microgravity Facilities. 

N90-26163/7/GAR 105,427 PC A02/MF A01 
NASA-TM-103194 

Numerical | the Thermal Stratification in 

Cry Tanks pjocted to Wall Heat Flux. 

N90-27984/5/GAR 103,284 PC A03/MF A01 
NASA-TM-103198 


~ Based Integrated Flight-Propulsion Control Design 
a STOVL Aircraftn Treration Flight. 
N90-26011/8/GAR 102,402 PC A03/MF A01 
NASA-TM-103202 
Maratea set apetanins: Carbon Monoxide and Oxygen Ig- 
nition Experiments. 


N90-26065/4/GAR 
NASA-TM-103203 
Sane Effects of the Martian Environment on Power 
lem Component Materials: A Theoretical 
105,477 PC A03/MF A01 


103,349 PC A03/MF A01 





oo 28074 0/GAR 
NASA-TM-103205 

Aeolian Removal of Dust from Radiator Surfaces on Mars. 

N90-26068/8/GAR 105,476 PC ‘A03/MF A01 
NASA-TM-103207 

Lessons of Varsovian’s Reconnaissance. 

N90-26789/9/GAR 105,432 PC A03/MF A01 
NASA-TM-103208 

— ical Characterization of Clouds of Fine Liquid-Nitrogen 

N90-26299/9/GAR 104,012 PC A02/MF A01 
NASA-TM-103209 

Galerkin Finite Diff Laplacian prayer on Isolated 

Unstructured or Meshes by Li 

N90-26276/7/GA 102,292 PC A02/MF A01 
NASA-TM-103210 

Modeli tines my lel tive Fuel Cell 

System ye the Aspen Process Simulator. 

Noo-26396/ /GAR 103,740 BC A02/MF A01 
NASA-TM-103212 

Hot Gas Fu Characteristics and Flow Visualization of 

a Vectored it STOVL Concept. 

N90-26009/2/GAR 103,301 PC A03/MF A01 
NASA-TM-103213 

Estimation of Minority Carrier Diffusion Lengths in InP/ 

GaAs Solar Cells. 

N90-26069/6/GAR 103,799 PC A02/MF A01 
NASA-TM-103215 

Low-Gravity Fluid Program Overview. 

N90-26273/4/GAR 105,678 PC A03/MF A01 
NASA-TM-103217 


Prediction of the Ullage Gas Thermal Stratification in a 
hme = Propellant Tank Experimental Simulation 


Nasp 
Using Flow-3 

NOO26160/3/GAR 103,282 PC A03/MF A01 
NASA- ayo ey 


Solar Pi System for an Early Mars Expedition. 
N90-26393/8/GAR 105,493 PC A03/MF A01 


NASA-TM-103220 
Background, Current Status, and Prognosis of the Ongoing 
Slush Hy Technology Development Program for the 


NASP. 
N90-26055/5/GAR 103,348 PC A03/MF A01 
NASA-TM-103221 
Improved K-Epsilon Model for Near-Wall Turbulence and 
ison Direct Numerical Simulation 


N90-27983/7/GAR 102,321 PC A03/MF A01 
NASA-TM-103222 

Modeling of ros Turbulence. 

N90-28009/0/GAR 102,342 PC A03/MF A01 
NASA-TM-103223 

Ellipsometric Study of YBa2Cu30(7-x) Laser Ablated and 

co-Evaporated Films. 

N90-26682/6/GAR 105,135 PC A02/MF A01 
NASA-TM-103225 


Application of Symbolic Computations to the Constitutive 


Modeling of Structural Materials. 

N90-26364/1/GAR 103,241 PC A03/MF A01 
NASA-TM-103228 

Advanced Propulsion for LEO and GEO Platform: 

N90-27785/6/GAR 103,281 PC A03/MF A01 
NASA-TM-103229 


Parallel/Distributed Direct Method for Solving Linear Sys- 





tems. 
N90-26614/9/GAR 103,415 PC A03/MF A01 
NASA-TM-103231 
Analysis of Dissipative Waves with Applications 
ir Numerical Simulation 
N90-26615/6/GAR 105,026 PC A03/MF A01 
NASA-TM-103233 
Autoclavable Addition Polyimides for 371 C Composite Ap- 
a. 
90-27874/8/GAR 104,144 PC A03/MF A01 
NASA-TM-103237 


NASA eroopene f Flight Battery Sow P : 
N90-26397/1/GAR a Pe AD: A02/MF A01 


NASA-TM-103240 
Efficient Implementation of Minimal Polynomial and Re- 


duced Rank 5 
N90-26616/4/GA 104,247 PC A03/MF A01 
NASA-TM-103241 


Preliminary Plume Characteristics of an Arcjet Thrust 
N90-26071/2/GAR 103,332 A03/ME A01 


NASA-TM-103242 
R meron ir x hene-lite Operation of Inert Gas Hollow 


NOO27769/ 17 17GAR 103,280 PC A03/MF A01 
NASA-TM-103243 
of Alternative Communications 
Systems for the ice Exploration Initiative. 
N90-27736/9/GA 103,366 PC A03/MF A01 
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NASA-TM-103246 


Dielectric Function of InGaAs in the Visible. 
N90-26683/4/GAR 105,136 PC A02/MF A01 
NASA-TM-103249 


Euler Analysis Comparison by bw LDV Data for an Advanced 

Counter-Rotation Propfan at 

N90-25946/6/GAR Cnii2267 PC A03/MF A01 
NASA-TM-103250 

omy ny ph of a Linear or Cascade. 

N90-27657/7/GAR 312 PC A12/MF A02 
NASA-TM-103252 

Fiber. ringe Digital or 

Noo 2088/07 105,074 PC MF A01 
NASA-TM-103254 


. Characterization of a Mapham Inverter Using 
N90-27784/8/GAR 105,690 PC A02/MF A01 
NASA-TM-103255 
—— in High Temperature Speckle-Shift Strain Meas- 
N90-28037/4/GAR 104,013 PC A02/MF A01 
NASA-TM-103259 


Geometric Effects in Applied-Field MPD Thrusters. 

N90-27782/3/GAR 103,279 PC A03/MF A01 
NASA-TM-103261 

Improved Transverse in Composites. 

N90-27875/5/GAR 104,145 PC A03/MF A01 
NASA-TM- 103264 


Reliability Analysis of a Structural Ceramic Combustion 
Chamber. 


N90-28112/2/GAR 103,316 PC A03/MF A01 
NASA-TM-103271 
nan aa Technology for Microgravity Labo- 


NO0.26002/0/GAR 105,461 PC A01/MF A01 


ek th 
een of High-Contact-Ratio Gears for 

Minimum m Dynamic Load and 

N90-28065/2/GAR 104,041 PC A03/MF A01 
NASA-TM-103465 

Annual and interannual Variations of Earth-Emitted Radi- 

ation Based on a 10-Year Data Set. 

N90-26432/6/GAR 103,050 PC A03/MF A01 
NASA-TM- 103466 

Closed-Form Solution of Decomposable Stochastic Models. 

N90-26619/8/GAR 103,388 PC A03/MF A01 
NASA-TM-103467 

Condensation ae 

N90-26129/8/ 103,230 PC A03/MF A01 
NASA-TM-103468 


27-28 October 1986 FIRE IFO Cirrus Case S Compari- 
son of Radiative Transfer Theory with with Observations by Sat- 
ellite and Aircraft. 

N90-26446/6/GAR 102,949 PC A04/MF A01 
— ‘TM-103469 


fag St egy te ey ce cee hn 
Parameter Relationships Derived from Satellite and Lidar 


N90-26447/4/GAR 102,950 PC A05/MF A01 
NASA-TM-103470 
Measurements of Tropospheric Nitric Acid over the West- 
ern United States and Northeastern P; 
N90-26399/7 7/GAR 103,834 PC A03/MF A01 


NASA-TM-103471 


Hemodynamic and ADH Responses to Central Blood 

Volume Shifts in Cardiac-Denervated Humans. 

N90-26485/4/GAR 104,294 PC A03/MF A01 
NASA-TM-103472 


Carbon-Carbon Composites: Emerging Materials for Hyper- 


Noo. 26080/9/GAR 102,407 PC A03/MF A01 
NASA-TM-103473 

Fracture Toughness of Polyimide Films. 

N90-26130/6/GAR 104, 126 PC A03/MF A01 
NASA-TM-103475 

Optical Transmission Through a Polarization Preserving 

Single Mode Optical Fiber at Two Ar(+ ) Laser Wave- 

N98-26851/1/GAR 105,071 PC A03/MF A01 
NASA-TM-103476 

Measurements of CH4, aS CO, H20 and O3 in the 

— Atmosphere by the ATMOS Experiment on 

N90-26400/3/GAR 
NASA-TM-103477 

Global Se 0 gamma of increasing Tropospheric Ozone 

NOO26401/1/GAR 102,812 PC A03/MF A01 
NASA-TM-103478 


New Observations of Stratospheric N; 
N90-26402/9/GAR 102, oa PC A03/MF A01 


NASA-TM-103479 
New Technique in the Global Reliability of Cyclic Communi- 
cations Network. 
N90-26214/8/GAR 103,358 PC A03/MF A01 
NASA-TM-103480 
Supersonic Reacting Internal Flow Fields. 


102,926 PC A04/MF A01 


N90-26094/4/GAR 
NASA-TM-103481 


103,302 PC A0S/MF A01 


Earth Radiation Budget Experiment (ERBE) Validation. 
N90-26433/4/GAR 103,051 PC A04/MF A01 


NASA-TM-103482 


Closed Form Solution to Hze eo 
N90-26640/4/GAR 105,353 PC A03/MF A01 
NASA-TM-103484 


— of a Thermally Imidized Soluble Polyimide 

N00-26131 /4/GAR 103,231 PC A03/MF A01 
NASA-TM-103486 

easier at Be Sit CAG Ame ernete Metety 


NOO-25987 3/GAR 103,238 PC A03/MF A01 
NASA-TM-103487 


105,069 PC A03/MF A01 


Nonpotential Magnetic Fields at Sites of gamma Ray 

N90-26785/7/GAR 102,760 PC A03/MF A01 
NASA-TM- 103496 

Proximate Composition of Seed and Biomass from 

bean Plants Grown at Different Carbon Monoxide ( 

Concentrations. 

N90-26480/5/GAR 104,270 PC A03/MF A0O1 
a 


Climate of Kennedy Space Center 
NO0-26907/8/GAR 


NASA-TM-103505 
a eee eae 


N90- 7381 1/GAR 105,569 PC A06/MF A01 
yrs sate 

Hubble pe eee 

N90-277 N/O/GAR 650 ny A05/MF A01 
NASA-TM-103509 


Transtrain: A Program to Compute Strain Transformations 
in Materials. 
N90-27877/1/GAR 104,147 PC A03/MF A01 


103,048" PC A04/MF A01 


NASA-TM-103511 
Reliability Growth Modeling Analysis of the Space Shuttle 
Main E: Based Upon the Weibull Process. 


N90- /3/GAR 
NASA-TP-2916 

Ceramics Analysis and Reliability Evaluation of Structures 

(CARES). Users and Manual. 

N90-28099/1/GAR 104,119 PC A11/MF A02 
NASA-TP-2943 


103,345 PC A04/MF A01 


Modal interaction in Plates. Theory. 
N90-27121/4/GAR 105,220 PC A03/MF A01 


NASA-TP-2951 
Evaluation of E: Absorption of New Concepts of Air- 
Intersections. 
N90-26823/6/GAR 102,435 PC A03/MF A01 
NASA-TP-2985 


Computer Code for Predicting Coolant Flow and Heat 

Transfer in Ti 

N90-27722/9/GAR 103,310 PC A03/MF A01 
NASA-TP-3007 

Buckling and Postbuckling Behavior of Square Compres- 

sion-Loaded Gage fooy Plat Circular Cutouts. 

N90-26077/9/GAR 104,137 PC A03/MF A01 
NASA-TP-3008 

Langley 14- by 22-Foot Subsonic Tunnel: Description, Flow 

Characteristics, and Guide for Users. 

N90-27649/4/GAR 102,521 PC A04/MF A01 
NASA-TP-3011 

Protection and Detection Surface (PADS) for Damage Tol- 


erance. 
N90-27788/0/GAR 102,469 PC A03/MF A01 


NASA-TP-3016 

Thermal-Distortion Analysis of an Antenna for 

oa Hi requency Microwave 

N90-27738/5/ 105,570 A03/MF A01 
NASA-TP-3017 

Modification of the Shaberth eg wee | —= to Incorporate 

RP-1 and a Discussion of 

N90-28066/0/GAR oat 100 ar A03/MF A01 
NASA-TP-3018 

Approximate Method for Calculating Three-Dimensional in- 

viscid pry Flow Fields. 

N90-27066/1/GAR 102,305 PC A03/MF A01 


NASA-TP-3019 
Effect of Interplanetary A yn Options on a Manned 
Mars Aerobrake tion. 
N90-26036/5/GAR 105,517 PC AOS/MF A01 
NASA-TP-3031 
Forbidden Tangential Orbit Transfers Between intersecting 
N90-26028/2/GAR 105,609 PC A04/MF A01 
NASA-TP-3036 


Ghost ot Fad See Ratan oo Le 
Characteristics of a Three Surface F-15 Model with Nonaxi- 


NEDO-P-8934 
N90-25938/3/GAR 102,280 PC A04/MF A01 
NASA-TP-3039 
Spent-Beam 


prensed Coot, Own fr 72 “Oe- to 64.Ghe Cou. 


Roo-steskarcane 103,498 PC A03/MF A01 
NASA-TP-3042 
it aL 


NOO-Z77O/S/GAR ame 7 146 PC A03/MF A01 


NATO/CCMS-168 
Pilot ea ee 
ins and Listing of Laboratories with 
Expertise in the of Dioxins and Related Com- 
'1-110007/GAR 103,981 PC A03/MF A03 
NATO/CCMS-178 
ee ee Exchange on Diox 
Scientific Basis for the Devel- 


eh pow de ay Factor ¢ 


PB91-109991/GAR 104,421 PC A04/MF A04 


PB91-106112/GAR 
NCAR/CT-129 


103,867 PC AQS/MF A0S 


et Sees Cee Se 
pe ge he ee hg Sulfur Com- 
and Methyidithiocarbhydrazide as a Formaldehyde 


NCEER-89-0033 
Deterministic Model for Seismic Damage Evaluation of Re- 
inforced Concrete 
PB91-108803/GAR 103,128 PC A06/MF A06 
NCEER-90-0007 
Response Spectra for Memphis Sheahan 
PB91-108811/GAR 103,129 PC A05/MF A0S 
NCEER-90-0008 
a ee Ven et ES ey 
PB91-108837/GAR 104,495 PC A06/MF A06 
NCEER-90-0009 
- to Generate Site Dependent Time Histories: 
PB91-108829/GAR 104,494 PC A04/MF A04 
NCEER-90-0011 
LINEARID for identification of Linear Structural Dy- 
PB91-110312/GAR 103,130 PC A08/MF AOS 
NCEER-90-0012 
Two-Dimensional Two-Phase Elasto-Plastic Seismic Re- 


sponse of Earth Dams. 
pine 110197/GAR 103,239 PC A13/MF A13 


103,170 PC A08/MF A0S 


no keizaisei kojo ni kansuru chosa. 
Es factors to improve economics in coal 
ainda 103,615 PC A06/MF A01 


gr? foe SG Se 
DE90517230/ 103,777 PC A14/MF A02 


Gijuteu no hyoka. (Estimation of coal usage technol- 
oye relation to CO2 for global environment). 
'90517226/GAR 103,822 PC A06/MF A01 
NEDO-P-8920 
Coalbed methane amet pe ane ony 
doko Cirend'inme yt ® 
DE90517224/GAR ioe bae (32 PC Ato! 
NEDO-P-8924 
Minsei bumon energy shohi ox chosa. (Actual status 


in household use) 
E9081 7223/GAR 103.508" PC A13/MF AG 
NEDO-P-8925 
Sekiyu daitai keiryo bunseki chosa. (Econometric 
analysis on . 
DE90517222/GAR 103,585 PC A13/MF A02 
ee 
Shokibo taiyoko hatsuden system ae tomonau den- 
pm keito eno eikyo chosa. rena. (Eons small scale PV sys- 
Deb0S17228/GAR operation Og.oo4 PC A05/MF A01 
NEDO-P-8934 


Sekiyu daitai energy donyu kiban seibi itaku chosa hokoku- 
sho. Enetopia(center dot)isiand koso. donyu 
mode! chosa. (Commissioned survey rej to construct 
base introducing alternative-energy for oil. Enetopia island 
ae eae Y 
DE90517229/ , 103,764 PC /MF A02 
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NEDO-P-8937 
TEae SNNY aptetins piato Gants uabeaeitaey 
site survey to gather information on energy policies in 


countries 
DE90517227/GAR 103,763 PC A06/MF A01 


plants). 
DESOS18676/GAR 103,556 PC A05/MF A01 
NEI-DK-379 


rand heating and surpius heat). 
DE90518677/GAR 103,557 PC A07/MF A01 
NEI-DK-380 


fra fikken i Koebenhavn. 
a ene toe oy oh : (Noise 
A03/MF A01 








5E00513878/GAR 103, 
NEI-DK-381 

Soldrevet spildevandsrensning. Demonstrationsaniaeg paa 

Folkecenteret. (Solar-driven treatment of sewage. Demon- 

stration system at ‘Folkecentret’). 

DE90518679/GAR 103,796 PC A03/MF A01 
NEI-DK-383 

of eallon and investments in an eeowte rt syst) 

iT 

DE90518681/GAR 103,831 IF AO1 

yo cae 
Pec Re — 

tae 103,973 A10/MF A02 

pote it kaeyttoe hierteen ja hiokkeen vaimistukseen. 

pannel of gas oy in refiner mechanical pulp and 

_Bessstara on 104,227 PC A05S/MF A01 

“ sutua se ge mae nel th ja uudet Me Wipeluly.. 

vystae Suomessa. a on sources of energy and 

term potential and ps Fini 

DE90518704/GAR 103,807 "A08/MF A01 
NEI-Fl-101 

Cae nye ae eee Loppuraportti. (Au- 

tgnomous energy house ; prestudy. 

DE90518705/GAR 103,118 ; A04/MF A01 

NEI-FI-118 


Pientaloalueen k 
kaeyttoekokemukset. (Operation experiences -_ a — tem- 
oe district heating system in a small-house 
905 18700/GAR 103,707 PC A03/MF A01 
NEI-Fl-120 


po tae ne per suunnitteluohje. (Guide for the 


}—— a light fuel oil boiler > 
518709/GAR 103,708 PC A07/MF A01 
NEI-Fi-121 

Exvel-turbopuhaltimen a es hoeyry- ja 


imujaerjestelmaessae 
(Exel turbo fan in paper mactine stoam and condensate 
in vacuu 


systems and m systems). 
DE90518710/GAR 103,590 PC A04/MF A01 
NEI-FI-1005 








Kuumahierreprosessing energian kulutuksen alentaminen 
jauhinten teraekehityksen avuila. (Decreasing TMP energy 
ing refiner plates, 


by developing 
DE90518706/GAR 104,226 PC A03/MF A01 





wARSOS 
of the Effectin of the Airway Science 
Program to Meet Federal Aviation Administration Work 
N90-26694/1/GAR 105,712 PC A03/MF A01 
NIAR-90-6 
i ean of an Aircraft Pilot/Passenger in 
No0-26404/6/GAR 105,709 PC A03/MF A01 
NIAR-90-7 
Human Performance in Cockpit-Related Systems. 
N90-26495/3/GAR 105,710 PC A03/MF A01 
NIAR-90-9 
Robotic-Aided System for Inspection of Aircraft. 
N90-26346/8/GAR 102,412 A03/MF A01 
NIAR-90-11 


Mechanisms for Solid Particle Erosion in Ductile and Brittle 
Materials. 


N90-25210/7/GAR 104,188 PC A06/MF A01 
NIAR-90-12 

ees Paint Removal Techniques for Aircraft Struc- 

es. 

N90-26166/0/GAR 102,408 PC A03/MF A01 
NIAR-90-13 

Surface Condition Effect on the Fatigue Behavior of Alumi- 

num Lithium ; 

N90-25209/9/GAR 104,207 PC A03/MF A01 
NIAR-90-14 

Comparison of the og meee ay Foereey ¢ of Metallic and 

Composite Plates with Centrally Cutouts. 
OR-82 VOL. 91, No. 2 


N90-26356/7/GAR 104,044 PC A0Q9/MF A01 
NIAR-90-16 
Modified Ubbelohde Viscometer with Improved Dilution 
Characteristics. 
N90-25326/1/GAR 103,229 PC A03/MF A01 
NIAR-90-17 
for Nonlinear Aerodynamic Char- 
acteristics of 
N90-25937/5/GAR 102,279 PC A10/MF A02 
NIAR-90-18 
Human Factors: The Human interface with Aircraft interiors. 
N90-26496/1/GAR 105,711 PC A03/MF A01 
NIAR-90-20 
a Construction of a Wal Robot. 
N90-; '7/8/GAR 102,410 A04/MF A01 
NIH/PUB-26-2608 
Handbook of Summaries of the National Cancer Institute/ 
National Ti Bioassay 
Technical ipdate Number 6. 
PB91-103812/GAR 104,406 PC A07/MF A07 
NIPER-422 
ideal-gas enthalpies of formation for key 
DE90000247/GAR 103,191 PC AQ4/MF AO1 
NIPER-479-VOL.2 
National Institute for Petroleum and Energy Research - 
eo 1990. Volume 2 
DE00019840/GAF 
DE90015849/GAR 104,532 PC A05S/MF A01 
NIPER-481 
National Institute and Energy Research 


for Petroleum 
eee tes Ady 188, 


DE9001 104,591 PC A03/MF A01 
sapwaamaavern 
for Innovation: Polymer 
91-107078 104,150 available NTIS 
NIST/HB-130 
Uniform Laws and 
tao on Wenge und theananed ee (raith, 10! 1990 { (1901 
PB91-107102/GAR 104,070 PC A09/MF A09 
NIST/SP-794 


bg nes me Library for Alternative Refrigerant q 
91-107128/GAR 103,169 PC A09/MF A09 
NIST/SP-795 


air Ahapenp pant ana ne Sat 


PBST. 301. 107500/GAR 104,019 PC A09/MF AOS 
NIST/TN-1278 

Prelimi S ing Procedi and Criteria for Repiace- 

ments for Halons 1211 and 1301. 

PB91-107110/GAR 103,273 PC A14/MF A14 
NIST/TN-1279 

Construction of an 

the Search for Halon 

PB91-107508/GAR 
NISTIR-90/3939 

EMR Test Facilities Evaluation of a Small Reverberating 

Chamber 





atory List of Chemicals to Initiate 
103,276 PC A10/MF A10 


Located at RADC, Griffiss AFB. Rome, New York. 

PB91-107516/GAR 03,542 PC AO5S/MF A05 
NISTIR-90/4266 

Effect of Transport and Resistivity of the Environ- 

ment on the ; 

PB91-107292/GAR 104,166 PC A03/MF A03 
NISTIR-3941 

Heat Trensfer in a Compact Tubular Heat Exchanger with 

Helium Gas at 3.5 MPa. 

PB91-107573/GAR 104,104 PC A04/MF A04 
NISTIR-3944 

Materials Studies for Magnetic Fusion Energy Applications 

at Low T tures-XIII. 


PB91-107086/GAR 104,772 PC A17/MF A17 

NISTIR-4409 
and Privacy Plans (CSPP) Ai 
A First-Year Federal Heng to the omer 

Security Act of 1987 (Final Report), 198! 

PB91-107540/GAR 1477 PC A09/MF A09 
NISTIR-4422 

peerery Aad Space Power: Metrology Development and 

Survey of Based 

PB91-107607/GAR 104,427 PC A05/MF AOS 
NISTIR-4427 


Micromagnetic Calculations of 180 Surface Domain 
Waii a Profiles with p Ae a A Measure- 


PB91-107557/GAR 105,207 PC A03/MF A03 
NISTIR-4428 


NVLAP Hi Acoustical Testing Services. 
PB91-107524/GAR 104,016 PC A04/MF A04 
NISTIR-4433 

Performance of 1/3-Scale Model 


—— Beam- 
Subjected to Cyrene neleene 
PB91-107623/GAR 
ISTIR-4435 


Loads. 
103,127 PC A06/MF A06 
FTAM —— Tests. 
PB91-107565/GAR 
NMRDI-2-78-5202/li 


New Mexico Low Temperature Geothermal Re- 
Analysis. 


104,030 PC A06/MF A06 


Southern 
source Economic 


PB91-105353/GAR 
NOAA-TM-NESDIS-30 
t 


103,696 PC A06/MF A06 


Bursts Associated with Extratropical Cyclone Sys- 
) and a Forecast Index of 3 to 12 Hour Heavy 


tems (E _ 

N90-28309/4/GAR 102,901 PC A05/MF A01 
NOAA-TM-NMFS-SEFC-264 

Ww on Definition of Shrimp Recruitment 

PB91-1 A2/GAR 102,541 PC A03/MF 
NOAA-TM-NMFS-SWFC-149 

Summary of the 1988 U.S. Tuna/Dolphin Observer Data. 

PB91-108027/GAR 104,924 PC A03/MF A03 
NOAA/TM/NOS/OMA-54 


Water Level Measurements in the Polar Regions: Status 


and Meyers 4 
PB91-113134/GAR 104,958 PC A03/MF A03 
NOAA-TM-NWS-SR- 133 


Ragin | of American Floods: Fifteen Significant 
Events in United States, 1890-1990. 
PB91- NODAOT/GAR 104, 511 PC A05/MF A05 
NPS-PAPER-44 
Code Enhancements and Validation of GASP. 
N90-26277/5/GAR 105,024 PC A03/MF A01 
NR-90-01 


Evaluation of Glare from the Center-High-Mounted Stop 


PB91-110180/GAR 105,764 PC A04/MF A04 
NSF/ENG-89059 
Proceedings of an Rowofting 
Remy 3 


> and Ri 
, Texas in Ocwber 18 

PBS 14 13639/GAR 0 08, 125 PC A07/MF A07 

NSF/ENG-90028 
og ae Flexible Assembly Systems, Work- 

shop/Research Study. Held on May 8-10, 1989. 

PB91-110247/GAR 104,043 PC A03/MF A03 
NTSB/AAB-89/ 16 

Aircraft 


ree eee - Ont See Civil and For- 
Aviation Issue Number 9 of 1988 
916916/GAR 105,732 PC A18/MF A03 
NTSB/HZM-90/02 
Hazardous Materials Accident Report, Derailment gh Acne a er 
Pie oar ace ag io _— Fire Involving Butane. 


Akron, Ohio, February 26, 
PB90-917006/GAR ° 05,777 PC A06/MF A01 
NTSB/IDBOO-89/11 
er = Initial Decisions and 


Orders and Board Opin- 

a — - — during the Month of November 

PBB0-016911/GAH 105,773 PC A24/MF A03 
NTSB/IDBOO-89/12 


Ba ps p= ed Initial Decisions and Orders and Board Opin- 
Orders Adopted and Issued during the Month of 

eniar 1989. 

PB&9-916712/GAR 105,774 PC A19/MF A03 
NTSB/IDBOO-90/01 

Transportation Initial Decisions and Orders and Board Opin- 

ee ee ee aT 

January 1 

PB90-916701/GAR 105,776 PC A23/MF A03 
NTSB/MAR/90/06 

Marine Accident ESTON in Engineroom Fire Aboard the U.S. 

> CHARLESTON in the Atlantic Ocean about 35 

the South Carolina Coast, March 7, 1989. 

PB90-016407/GAR 105,737 Standing Order 
NTSB/REC-90-06 

Teemaporetien ay Recommendations Adopted during 

peeo-16 Be06/GAR y 105,775 PC A04/MF A01 
NUREG/CP-0107/GAR 

Proceedi of the at. Ynys eeting the, Chal 

arms and Eat i 

Bethesda, Maryland on ecogiton an, 

NUREG/CP-0107/GAR 104,899 Pe. A13/MF A13 
NUREG/CP-0111/GAR 

frosnediams of the Symposium on Inservice Testing of 

— Valves. Held in Washington, DC. on August 1-3, 

NUREG/CP-0111/GAR 104,869 PC A20/MF A20 
TR on an 


the Water Reactor Safety information 
Gems Held in Rockville, Maryland on October 22- 


NUREG/CP-0113/GAR 104,870 PC A10/MF A10 
NUREG/CR-2000-V9-N8/GAR 
yon og Ah aa Report (LER) Compilation for Month of 
NUREG/CR-2000-V9-N8/GAR 104,871 
PC A05/MF A0S 
NUREG/CR-3469-V5/GAR 
Occupational Dose Reduction at Nuclear Power Plants: An- 
of Selected Ri in Radiation 
Protection and Al , January-December 1989. 
NUREG/CR-3469-V5/GAR 
PC A05/MF rd 


2? 


eo 


&®2 86 & 


01 


3 


ation 
w 22- 


= A10 


th of 
4,871 
= AOS 


NTIS ORDER/REPORT NUMBER INDEX 


NUREG/CR-4469-V10/GAR 


inpecton of Lt Water Reactors. Sem Sail Taree 
1988-March 1989. 
ROREG/CR aa6eVIO/GAR 104,872 
PC A05/MF A05 
NUREG/CR-5258-V3/GAR 
Georgia/Alabama Regional Seismographic Network. Annual 
peep 1987-June 1988. 
NUREG/CR-5258-V3/GAR 104,487 
PC A06/MF A06 
| trp 
of IE Compliance Bulletin 86-03: Potential F 
Gf Wunipte EGOS Promos Dus to Sing Fahae of Ahonen 
ated Vaive in Minimum Flow 


Line. 
NUREG/CR-5295/GAR 104,873 PC A03/MF A03 


NUREG/CR-5314/GAR 
Life Assessment Procedures for Major LWR Components: 
Cast Stainless Steel 
NUREG/CR-5314/GAR 104,874 PC A04/MF A04 
NUREG/CR-5507/GAR 
Results from the Nuclear Plant Aging Research Program: 
Activities. 


Their Use in | 
104,875 PC AOS/MF A05 


Use of Performance Assessment in > Anau Compliance 
Containment Requirements in 40 CFR Part 191. 
NUREG/CR-5521/GAR 104,841 PC A04/MF A04 
NUREG/CR-5530/GAR 


of H. B. Robinson PWR Vessel Fiuence for Cycle 
Shield 


10 Partial Assemblies. 

NUREG/CR-5530/ 104,876 PC AO5/MF A05 
NUREG/CR-5542/GAR 

Models for Estimation of Service Life of Concrete Barriers 

in Low-Level Radioactive Waste Disposal. 

NUREG/CR-5542/GAR 104,842 PC A04/MF A04 
NUREG/CR-5554/GAR 


Caton Dak Fracture Tough- 


$504, 90 907 PC A04/MF A04 


ness Ti Task 
NUREG/ SSSA/GAR 


NUREG/CR-5594/GAR 
Radiation in EPICOR-II lon Exchange Resins. 
NUREG/CR-5594/GAR 104,843 PC hos ME A03 


NUREG/CR-5597/GAR 

In-Vessel Zircaloy Oxidation/Hydrogen Generation Behavior 
Severe Accidents. 

NUREG/CR-5597/GAR 104,900 PC A04/MF A04 

NUREG/CR-5605/GAR 
LAPUR Benchmark against In-Phase and Out-of-Phase Sta- 
NUREG/CR-5605/GAR 104,877 PC A03/MF A03 

yaa. ay 
piety calle I Guide 


NUREG/CR 5616 can ww Oa. 878 78 PC A03/MF A03 


NUREG/CR-5622/GAR 
Analysis of Reactor Trips Originating in Balance of Plant 
NUREG/CR-5622/GAR 104,879 PC A10/MF A10 
NUREG-0325-REV14/GAR 
U.S. Nuclear Regulatory Commission Functional Organiza- 


tion Charts, 15, 1990. 
NUREG-0825-AEV14/GAR 


104,923 
PC A04/MF A04 
NUREG-0383-V 1-REV13/GAR 
of Certificates 
frais Packags: port of NA Approved Packages ow 
NUREG-0989-V1-REV13/GAR 104,796 
PC A20/MF A20 
NUREG-0383-V2-REV13/GAR 
Directory of Certificates of Compmnnen, tet Radioactive Ma- 
by dy et Certificates of Compliance nar? 13). 
NURE V2-REV13/GAR 04,797 
PC ASO/Mr” ‘A99 


NUREG-0383-V3-REV10/GAR 104,798 
PC A08/MF A08 
NUREG-0540-V12-N8/GAR 

} “Te cy oe ermeaataaemaaady ae 1- 

NUREG-0540-V12-N8/GAR 104,880 
PC A14/MF A14 
NUREG-0750-V31-IND2/GAR 

Indexes to Nuclear Regulatory Commission issuances, Jan- 


—— 1990. 
NUREG-0750-V31-IND2/GAR 104,881 
PC A05/MF AOS 
NUREG-0750-V32-N2/GAR 
Nuclear Ri Commission issuances, August _., 
NUREG-O7: VS2.NO/GAR 
PC AOA” rr) 


NUREG-0637-V 10-N2/GAR 
NRC TLD Direct Radiation Monitoring Network. Progress 
Report, April-June 1990. 


NUREG-0837-V10-N2/GAR 104,844 
PC A11/MF A11 
NUREG-1383/GAR 
Guidance on > eee S Quality Assurance for Char- 
S Low-Level Radioactive Waste Site. 
NUREG- 383/GAR 104,845 A03/MF A03 


NUREG-1403/GAR 
Safety Evaluation Report Related aoe! the Full-Term at 
ing ie og Ba ome ee eee a Unit 2 
NUREG-1403/GAR 104883" | A03 
NUREG-1417/GAR 
Safety Evaluation Report Related to Hydrogen Control 
Owners Assessment of Mark Ili Containments. 
NUREG-1417/GAR 104,884 PC A03/MF A03 
NUREG-1423-V1/GAR 
of Reports of the Advisory Committee on Nu- 
clear Waste, July 1988-June 1990. 
NUREG-1423-V1/GAR 104,846 PC A06/MF A06 
OCCUPATIONAL SAFETY/HEALTH SERIES-64 
Synthetic Fibers: hy oh 
fe Weetrg of pate ose 
———— = a 1989. 
'1-106575/ 104,177 PC$10.50 
OCCUPATIONAL SAFETY/HEALTH SERIES-65 


International Data on Anthropometry. 
PB91-106583/GAR 


OCCUPATIONAL SAFETY/HEALTH 

International Directory of Occupational Safety and Health 

Institutions. 

PB91-106591/GAR 104,312 PC$24.50 
OCS/MMS-89/0077 

North Slope Subsistence Study, Barrow 1988: Social and 

Economic Studies. 

PB91-105429/GAR 104,717 PC A10/MF A10 
OCS/MMS-90/0017 


103,109 PC$12.25 


of 
an Ice Platform, as Studied in Pack Ice Conditions. 
PBgT- 105486/GAR 103,592 PC A14/MF A14 


OCS/MMS-90/0074 


Final Reports of Principal I Volume ” 

Bg91-110346/GAR 103,000 PC A17/MF A17 
ODU-TR-PTR-90-2 

Theoretical Studies of Solar Pumped Lasers. 

N90-26308/8/GAR 105,068 PC A09/MF A02 
ONERA-NT- 1989-3 

Sti and Mech | Properties >of Near-beta Titani- 

um Alloys TIVIOFESALS and TIVIOCUSALS 

N90-26123/1/GAR 04,211 PC A06/MF A01 
ONERA-RF-20/7294-PH 

foe See ne Lege coe la Soufflerie Anechoi- 

que Cepra 19, Rapport Fi ac 

in the Anechoic 


Wind Tunnel — ~ Fwy 
N90-27729/4/GAR PC A04/MF A01 
ONERA-RSF-5/4368-AY-002A 





Calculs ‘coulements Tridimensionnels Avec Surface 
Libre, Bl hed ry — (Calculation of Surface 
Free Three Dimensional 


N90-28022/3/GAR " 105,042 PC A03/MF A01 
ONERA-RSF-11/1145-AY-166A 
om, Experimentale de la Turbulence Homogene en Rota- 
Confrontation Avec un Modele Edqnm, Rapport de 
Synthese Finale (Experimental Study of the Effects of Rota- 
tion on the Homogeneous Turbulence. Comparison with the 


E 
Noo-28025/67 GAR 


ONERA-RSF-12/1145-AY-170A 
Etude Experimentale de la Turbulence 
a Study of oats eg under Rotation 
and Deformation Modes). 
N90-28023/1/GAR 102,353 PC A04/MF A01 
ONERA-RSF-15/3419-AY-114A 
Etude ae de la Turbulence en Presence de Parois, 
ae ee Finale (Numerical Study of Turbu- 


in the Presence of Walls). 

N90. 28024/0/GAR 102,354 PC A08/MF A01 
ONERA-RT-9/3313-RY-080-R 

R Parametrique de Modeles Vibratoires de Struc- 

tures, Final (Parametrical Retiming of Vibrational 

Models tructures). 

N90-28121/3/GAR 105,223 PC A03/MF A01 
ONERA-RT-40/1147-AY-130A-PT-1 

Etude Experimentale du Systeme Tourbillonnaire E: 

Par un ae de Missile en Incidence. Premiere 

ie Laminaire Study on the Vort- 

ces Genofated ee eens Raves Part 

No0-27665/0/GAR 104,454 PC A04/MF A01 
ORNL/ATD-2 


Naval Underwater Systems Center torpedo data acquisition 
fe. 
Beoo01476 "can 104,996 PC A0S/MF A01 


102,355 PC A06/MF A01 


ORNL/ATD-33 
Composite heat damage. Part 1, Mechanical testing of 
IM6/3501-6 Part 2, Nondestructive evaluation 


laminates; 
studies of IM6/3501-6 laminates. 


ORNL/NSIC-200-VOL-9-NO-8 


DE90016207/GAR 
ORNL/ATD-39 
Performance test plan for variable-speed ac superconduct- 
290016208/GAR 103,496 PC A04/MF A01 
we 
trough 1808 oo Commercial progress of 


obemmerrivean 103,699 PC A04/MF AQ1 


104,134 PC AQ7/MF A01 


” Sinai international conference on phenomena in ion- 
— Foreign trip report, July 11, 1987-August 2, 
DE90016115/GAR 105,249 PC A02/MF A01 


Feeodenae 
tember Tt, 1067-Soptomoer 20, 1887 “oP SOP 
De900161 '16/GAR 103,198 PC A03/MF A01 


ORNL/FTR-3683 


study of San Lorenzo Ri 
ree Poa opt Soy Saino omnes 
15707. 550 PC A02/MF A01 
ORNL/FTR-3698 
Seorenety one information exchange. Foreign 
an a 24, 1990-July 24, 1990. ” 
Pn yo tay 105,113 PC A03/MF A01 


‘Ss te, 100 Apt 11,100 ee 


15/GAR 103,397 PC A02/MF A01 
ORNL/FTR-3704 
Mechanisms of tolerance resistance. Foreign trip 
report 3, 1900 August 14 14, 1990. 
9001 /GAR 104,403 PC A02/MF A01 


ORNL/FTR-3706 
Artificial intelligence and molecular dynamics simulations of 
P Foreign trip report, July 18, 1990-August 16, 
DE90016727/GAR 103,226 PC A02/MF A01 
pre activities in 


August 1 11, 1990. 
15974/GAR 


actinide chemistry and 
"roreign tip report, duly 28,1 


103,185 PC AQ3/MF A01 


“ eumeiaandie 

Foreign trip 
report uy 271 1900 August 13,1 1 

90015975/GAR 105,247 PC A02/MF A01 

ORNL/FTR-3712 
Complementary applications of diffraction by neutrons and 
od a Cn ne re eee 
DE90016132/GAR — 104,199 PC A03/MF A01 

ORNL/FTR-3714 


Mesaah oncbreate change. Forsign trip report, August 2, 
ee 4, 1990. 
DE9001 726/GAR 102,878 PC A01/MF A01 
ORNL/FTR-3715 


Artificial intelligence, human factors, robotics, and 

— Foreign trip report, August 2, 1990-Auguet: 22, 

DE90016866/GAR 103,461 PC A03/MF A01 
ORNL/FTR-3717 

pom ge Foreign trip report, August 6, 1990- 

0280017801 /GAR 103,875 PC A02/MF A01 
ORNL/FTR-3718 


procucs and graph. Foreign trip report, July 6, 1990-July 
DE90016878/GAR 104,904 PC A03 





Meetings on the ee om 
ics. Forei jay 11- 

_bevrreataak po sae 

'Sraangie sata. Foren Mo ope. Aug 4 180 


16871/GAR 103,227 PC A03/MF A01 
ORNL/FTR-3735 
eee Oe ee ae 


capert, August 24, 1990-September 1, 
re 





7560/GAR 104,859 Pe AG2/M AO 

ORNL/M-1007 

OBCS pte oe ey 
DE90016499/ PC A03/MF A01 
ORNL/M-1198 

Airlift deph . 
DE90016131/GAR ornenoatae POA A04/MF A01 
ORNL/M-1237 


Licensee Event Report (LER) Compilation for Month of 
August 1990. : 


January 15,1991 OR-83 








NTIS ORDER/REPORT NUMBER INDEX 


NUREG/CR-2000-V9-N8/GAR nr 
PC AOS/MF AOS 

ORNL/NSP-90/7 

KWOC index of nuclear energy standards. 

(GE90014768/GAR 103,780 PC A04/MF A01 
ORNL/TM-11012 

— methodology needs for fiber-reinforced ceramic 

DE9001 /GAR 104,101 PC A03/MF A01 
ORNL/TM-11476 

is of H. B. Robinson PWR Vessel Fluence for Cycle 

10 Partial Shield 7 

NUREG/CR-5530/ 104,876 PC AOS/MF A05 
ORNL/TM-11481 


Reaction rate distributions and etaies data in the FNS 
Hons pia Fovmy Fine ty Comparison of measured and calcu- 
DE90014778/GAR 104,750 PC A03/MF A01 


ORNL/TM-11509 
for the Shallow-Crack Fracture Tough- 
ness Ti Task within the HSS HST Progam 
NUREG/CR-5554/GAR 104,907 PC AQ4/MF A04 
ORNL/TM-11538 
Rapid analysis direct sampling 
Glow as lon Trap Mass 
ba Saree F pilot studies. Final report. 
'90016687/GAR 103,970 PC A03/MF A01 
ORNL/TM-11570 
| Medicine Program progress report for quarter 
June 30, 1990. 
DE90016681/GAR 104,280 PC A03/MF A01 
ORNL-TM-11621 


LAPUR Benchmark against In-Phase and Out-of-Phase Sta- 


Tests. 
NUKEG/CR-5605/GAR 104,877 PC A03/MF A03 
ORNL-6627 
Energy a a progress report for period ending 
5e0014768/GAR ‘ 103,749 PC A10/MF A02 





OTA-BA-455 

Genetic enon and meee | in the Workplace. 

PB91-105940/GA! 04,284 PC A12/MF A12 
OTA-BP-H-74 

Costs and Effect of Col | Cancer Si 9 in 

the Elderly. 

PB91-104877/GAR 104,311 PC A04/MF A04 
OTA-BP-H-78 

Children’s Dental Services Under hates Soe. 

PB91-106708/GAR 104,000 PC IF A07 
OTA-H-434 

Health Care in Rural A 

PB91-104927/GAR 103,987 PC A23/MF A23 
OTA-0-459 

Fi the Rx for Managing Medical Wastes. 

PB91-106203/GAR 103,925 PC A05/MF A05 
gow 

Tests for estes og cane. 

Peet 1070 1/GAR ,248 PC A0S/MF A0S 

OTT-4 


, Facilities, and Vendors for Less Than 


—_ 
Taian 
OTT-5 
— Solid Waste Landfills. Volume 2. Technical 


issues. 

PB91-105890/GAR 103,923 PC A12/MF A12 
PARAMETER/IE-186 

Closeout of IE Compliance Bulletin 86-03: Potential F: 

ot Multplo ECCS Purpe Bue to Siglo Faure of Ar-Oper 

NUREG/CH.5295/GAR 104,873 PC A03/MF A03 
PAT-APPL-6-838 491 

lectrode Assembly for Molten Metal Production from 


Molten Electrolytes. 
PATENT-4 707 239 104,217 Not available NTIS 
PAT-APPL-7-381 553 


Reference Standard Block for Use in Nondestructive Test 
Probe Calibration and Method of Manufacture Thereof. 
104,069 ot available NTIS 


— Solid Waste Incineration with Energy mg 4 


103,924 PC A06/MF A06 





PAT-APPL-7-502 035/GAR 


Rapid, Sensitive and Test for Detecting Pathogenic 
Bacterium, Vibrio vul 4 
PAT-APPL-7-502 035/GAR 104,290 
PC NO3/MF A04 
PAT-APPL-7-530 trp 
intra-Urethral Vi with Integral Spring. 
PAT-APPL-7-530 0 S85/GAR 103,101 
PC NO3/MF A04 
PATENT-4 707 239 
Electrode Assembly for Molten Metal Production from 
Molten Electrolytes. 
PATENT-4 707 239 104,217 Not available NTIS 
PATENT-4 963 826 


Reference Standard Biock for Use in Nondestructive Test 
Probe Calibration and Method of Manufacture Thereof. 


OR-84 VOL. 91, No. 2 


PATENT-4 963 826 
PBS9-916711/GAR 


Transportation Initial Decisions and Orders and Board 
io oe Orders Adopted Gutng the Month of Novernbr 


104,069 Not available NTIS 


peeeote oy VAR 105,773 PC A24/MF A03 
PB89-916712/GAR 
Transportation Initial Decisions and and Board Opin- 


Orders 
ee oe ee CaS. Py em of 


December 1989. 
PB89-916712/GAR 105,774 PC A19/MF A03 
PB89-916916/GAR 


Accident Reports - Brief Format U.S. Civil and For- 
Aviation Issue Number 9 of 1988 


Accidents. 
16916/GAR 105,732 PC A18/MF A03 
PB90-215724/GAR 
JTEC Panel on Nuclear Power in Japan. 
PB90-215724/GAR 104,885 PC E13/MF E13 
PB90-215765/GAR 
JTEC (Japanese Ti Evaluation Center) Panel 
on Advanced Gone in Japan. Final Report. 
pe00215765/GAR 103,434 PC E11/MF E11 
PB90-271966/GAR 
Memorandum: PQL for Lead and 
PB90-271966/GAR 03,945 PC A03/MF A03 


PB90-916407/GAR 





‘ON in the Atlantic Ocean about 35 
off the March 7, 1989. 
PB90-916407/GAR 105,737 Standing 
PB90-916506/GAR 
Transportation Recommendations Adopted during 
the Month of June, 1990. 
PB90-916606/GAR 105,775 PC A04/MF A01 
PB90-916701/GAR 
Transportation Initial Decisions and Orders and Board Opin- 
hone Se eee AGREED ONS Tanunda aa of 
16701/GAR 105,776 PC A23/MF A03 
PB90-917006/GAR 
Hazardous Materials Report, Derailment of a CSX 
Transportation Freight Train and Fire | 
Akron, Ohio, February 26, ; 
PB90-917006/GAR 105,777 PC A06/MF A01 
PB90-923509/GAR 
Volume 1, Number 9, October 29, 1990. 
23509/GAR 103,088 Subscription 
PB90-923510/GAR 
Volume 1, Number 10, November 5, 1990. 
923510/GAR 103,089 Subscription 
PB90-960102/GAR 
Budget Summit Agr Envi and Energy Provi- 
PB90-960102/GAR 103,977 Subscription 
PB90-960103/GAR 
Interior and Related ere Appropriations, FY-1991, HR- 
5769 - H. yn 101-71 
PB90-960 104,713 Subscription 
PB90-960104/GAR 


Department of Defense Authorization Act for Fiscal 1991, 
HR-4739. 
PB90-960104/GAR 


103,919 Subscription 
PB90-960105/GAR 
Interior and Related Appropriations, FY-1991, HR- 
5769 - S. Rpt. 101 
PB90-960105/GAR 104,714 Subscription 
PB90-960108/GAR 
Conference Report on Water Resources Development Act 
of 1990, HR-5314. 
PB90-960108/GAR 104,715 PC$20.00 
PB90-960109/GAR 


Clean Air Act Amendments of 1990, ey 


PB90-960109/GAR 03,841 PC$20.00 
PB90-960110/GAR 

Conference the Omnibus Budget Reconciliation 

Act of 1990, i 2608 5835 - H. Rpt. 101. 

PB90-960110/ 103,137 PC$20.00 


felbearea 
Clean Air Act Amendments of 1990, Conference Report on 


S-1630. 

PB90-960111/GAR 103,872 PC$20.00 
PB90-960112/GAR 

and Natural Resources Status 


103,978 PC$20.00 


Report fr the 101 
st 
960112/GAR 


sieeouaneliies 
Toxics in the Community, 1988 National and Local Per- 


1-100230/GAR 103,865 PC E07/MF E07 
PB91-100487/GAR 
Centennial Survey of American Floods: Fifteen Significant 
Events in the United States, 1890-1990. 
PB91-100487/GAR 104,511 PC A05/MF A05 
PB91-100743/GAR 


Managing Federal information Resources: Annual Report 
wan we (8th). 
PB91-100743/GAR 02,252 A03/MF A03 


PB91-100842 
Electrode Assembly for Molten Metal Production from 
PATENT-4 707 239 104,217 Not available NTIS 
PB91-100859 
Intra-Urethral Valve with Integral Spring. 
PAT-APPL-7-530 0 588/GAR 103,101 
PC NO3/MF A04 
PB91-100875 
Rapid, Sensitive and Test for Detecting Pathogenic 
PAT-APPL-7-502 035/GAR 104,290 
PC NO3/MF A04 


PB91-100883/GAR 


tract. Data Tape 
PB91-100883/GAR 


PB91-100891/GAR 


National Park System Review Board 
on National P; 


109,920 PC A09/MF A09 
Before the 
House 
Affairs, May 18, 
104,716 PC A07/MF A07 


arks ae den 
of Representatives on Interior and insular 
PB91-100891/GAR 
PB91-100917/GAR 
Indoor Air Pollution and Pulmonary Performance: Investigat- 
ae in a: Assessment. 
1-100917/' 103,866 PC A03/MF A03 
PB91-100974 
Reference Sees | Block for Use in Nondestructive Test 


Probe and Method of 
PATENT-4 963 826 104,069 Not available NTIS 
PB91-100990/GAR 


International Financing Programs and U.S. International 


Economic — 
PB91-100990/ 103,142 PC A06/MF A06 
PB91-101006/GAR 


; Materials on Practical Aspects 


of poorine. International —a and | 
PB91-101006/GAR 103,143 MOC AgS/MF A05 
PB91-101022/GAR 


Fact Sheet. 
PB91-101022/GAR 103,144 PC A01/MF A01 
PB91-101030/GAR 

Publications oo When Doing Business in Eastern 


po ge ne and 
PB91-101030/GAR 103,145 PC A03/MF A03 
PB91-101832/GAR 


Prediction of Brake Temperatures on Urban Bus Routes. 
PB91-101832/GAR 105,747 PC A03/MF A03 
PB91-102038/GAR 


of EPA’s Radon Reduction Research in Schools 


PB91-102038/GAR 103,896 PC A14/MF A14 
PB91-102137/GAR 


fr Dose and Fura Furans from Chlorine 


Peon 102137/GAR 
PB91-103812/GAR 
Handbook of Summaries of the National Cancer institute/ 
National Toxicology Program Bioassay 
Technical Ri Update Number 6. 
PB91-103812/GAR 104,406 PC A07/MF A07 


My Am gy he Assessment 
Bleaching in Pulp and 
103,921 PC A23/MF A23 


PB91-104224 
Census Catalog and Guide, 1990. 
PB91-104224 103,098 Not available NTIS 


PB91-104257/GAR 
Reactive in the Aquat Gramenment A Gap Gate of 
Reactive B 


PB91- 104257/GAR 103,946 PC A02/MF A02 
PB91-104265/GAR 
Proceedings of the U.S. oA ee ee 
T Forum-1990. Held in Orlando, Florida on 


March 20-22, 1 
PB91-104265/GAR 103,947 PC A12/MF A12 
PB91-104273/GAR 

of Gases in the Earth’s Crust. Final Report Janu- 


Analysis 
| Aber 1988. 
'1-104273/GAR 104,637 PC A23/MF A23 
PB91-104281/GAR 
Electrocatalyst Surfaces. Annual Report January-December 


1988. 

Ppo1-104281 /GAR 103,216 PC A11/MF A11 
PB91-104463/GAR 

Fines Content of Granular Base 

PB91-104463/GAR 
PB91-104497/GAR 

Cost-Effective Roadway Drainage Design Using Economic 


PB91-104497/GAR 103,248 PC A04/MF A04 
PB91-104505/GAR 


Test and Demonstration of GPS Satellite 
PB91-104505/GAR 104,745 PC 


PB91-104513/GAR 


Test and Demonstration of Three Dual-Frequency (L1/L2) 
GPS Satellite Survey Systems. 


Material. 
103,242 PC A04/MF A04 


SME ADs 


oe 


ae 88 


8 83 8 


& 


A14 


8 38 


NTIS ORDER/REPORT NUMBER INDEX 


PB91-104513/GAR 

PB91-104521/GAR 
Evaluation of Methods and Costs to Mark Vehicle Parts for 
Theft Prevention: Volume 2. 


PB91-104521/GAR 105,748 PC A03/MF A03 
PB91-104539/GAR 

Work-Related Burn Injury Incidence in 

PB91-104539/GAR 104,304 04 PC hOB /MF A06 
PB91-104547/GAR 

Health Hazard Evaluation Report HETA 89-295-2007, Peer- 

Alloy, inc., Denver, Colorado. 

104,305 PC A03/MF A03 


104,746 PC A03/MF A03 


Health Hazard Evaluation Report HETA 89-196-2023, 
Hazen Research, Inc., Golden, Colorado. 
104,306 PC A03/MF A03 


ro ee le Oe Rainstorm for the 
Colorado River Basin above Hoover Dam. 
104,512 PC A07/MF A07 


t Approach to Health Care for the Homeless/Very 

PB91-104570/GAR "109,999 PC A0S/MF AOS 
PB91-104588/GAR 

Moving America; New Directi 





New Opportunities: As- 


tation Te gy Congress ~¥ 
lo , 

PB91-1 /GAR 105,742 PC A03/MF A03 

PB91-104596/GAR 

Moving New Directions, Opportunities: As- 

sessment of the Potential for Levitation Transpor- 

in the United States. Report Supplement. 
PB91-1 GAR 105,743 PC A07/MF A07 


. ; “A or HETA 89-212-2020, 
Schlegel Tennessee, Inc., Maryville, Tennessee. 
PB91-104604/GAR 104,307 PC A03/MF A03 
PB91-104612/GAR 
Health Hazard Evaluation Report. HETA 88-279-2026, 


Industries, 

PB91-104612/GAR 104,308 PC A03/MF A03 
PB91-104620/GAR 

Health Hazard Evaluation R 

Perdue Farms, Inc., Lewiston, 

ville, North Carolina. 

PB91-104620/GAR 
PB91-104638/GAR 

Health Hazard Evaluation Report HETA 87-419-2010, 


HETA 89-307- 2009, 
Carolina; Roberson- 


104,309 PC A03/MF A03 


Dresser Industries, ; 

PB91-104638/GAR 104,310 _PC A03/MF A03 
PB91-104703/GAR 

Archeological Survey Report. Examination and Evaluation 

of Sixteen Proposed Construction Localities: Acadia Nation- 

al Park and St. Croix National 


Maine. 
PB91-104703/GAR 103,072 PC A03/MF A03 


PB91-104786/GAR 


———— and Etiology 
91-104786/GAR 


PB91-104802/GAR 


peewee ony Aspects of Neural Grafting. 
PB91-1 /GAR 104,398 PC A03/MF A03 
PB91-104836/GAR 


pet ae = og in Neuroscience: Historical and Ethical 
issues . 
104,399 PC A04/MF A04 


of Parkinson's Disease. 
104,282 PC A04/MF A04 


PB91-104836/GAR 
PB91-104844/GAR 
Neural nt a Fs Treatment of Parkinson’s Disease: 


Past, Present, 
PB91-104844/GAR 104,283 PC A03/MF A03’ 
PB91-104851/GAR 


aeanee Issues for Neural Grafts. 
1-104851/GAR 104,400 PC A04/MF A04 
PB91-104869/GAR 

Compliance with the Marine Plastic Pollution Research and 


Control 
PB91-104869/GAR 103,948 PC A05/MF A05 
P891-104877/GAR 





Costs and Effecti of Col | Cancer S g in 

the Elderly. 

PB91-104877/GAR 104,311 PC AQ4/MF A04 
PB91-104927/GAR 

Health Care in Rural America. 

PB91-104927/GAR 103,987 PC A23/MF A23 


PB91-104950/GAR 
Advanced Methods for Ship Motion and Wave Load Predic- 


PB91-104950/GAR 104,946 PC A11/MF A11 
PB91-105023/GAR 

State of Iilinois Environmental Protection Agency Final Air 

_ Control Program Plan for Federal Fiscal Year 

1991. 


PB91-105023/GAR 103,842 PC AOS/MF A05 
PB91-105056/GAR 


Effects of Fenvalerate and Azinphosmethyl on Scale in- 
sects and Their Natural Enemies in Loblolly Pine Seed Or- 


PB91-105056/GAR 
PB91-105080/GAR 
Guidelines and Methods for Conducting Property Transfer 


104,465 PC A03/MF A03 


Site Histories. 

PB91-105080/GAR 103,922 PC A08/MF A0sS 
PB91-105155/GAR 

Report to on the Study of Need for Nurse Ad- 


vanced Ti 
PB91-105155/GAI 
PB91-105163/GAR 


103,992 PC A0S/MF AOS 
World Grain Situation and Outlook, Seen 1990. 
PB91-105163/GAR 102,531 PC A03/MF A03 

PB91-105213/GAR 


Archeological Survey of Sections 8D1 and 8D, Foothills 


— Sevier County, Ti 
PB91-105213/GAR 


ennessee. 
103,073 PC A03/MF A03 
PB91-105221/GAR 


Grandview and Hermit Trails Historical Research Study, 
Canyon National Park, 
PB91-105221/GAR 103,074 PC A04/MF A04 
PBS1-105254/GAR 


Investigations of the North Gate at Anderson- 

ville National 

PB91-105254/GAR 103,075 PC A07/MF A07 
PB91-105262/GAR 

Blackburn Cemetery: An Aband Seer ae 

Natchez Trace in Maury County, Tennessee. Part 1. 

Blackburn Cemetery Excavations. Part 2. The Pestle of wo 

PB91-105262/GAR — 103,076 PC A06/MF A06 
PB91-105270/GAR 


ot Data Per- 
=, Revektonary Wi War “Period Earthworks a 


PB91- TOSSTO/GAR Mee Or? aay A05/MF A05 











eiek hens 
— ae Investigations within the Grand 
Penne Depot CNG oe Grand National Monu- 
ment, Minnesota: The ee ee 
PB91-105296/GAR 78 A03/MF A03 


PB91-105312/GAR 
Investigation of the Hazen Brigade Monument Stones River 
National Battlefield, Tennessee. 
PB91-105312/GAR 103,079 PC A03/MF A03 
PB91-105346/GAR 
Factors Related to Increasing Safety Belt Use in States 
ee, oe Senet ee es 
Biso1:105346/GAR 105,778 PC A03/MF A03 
PB91-105353/GAR 
Southern New Mexico Low Temperature Geothermal Re- 


source Economic 

PB91-105353/GAR 103,696 PC A06/MF A06 
PB91-105429/GAR 

North Slope Subsistence Study, Barrow 1988: Social and 


Economic S q 

PB91-105429/GAR 104,717 PC A10/MF A10 
PB91-105445/GAR 

Ocracoke Lighthouse Historic Structure Report: Cape Hat- 

teras National Roaiae, tort North Carolina. 

PB91-105445/GAR 103,080 PC A06/MF A06 
PB91-105452/GAR 


Archeological Overview and Assessment of Sites Within 
_ te perk a F Boundaries of the Timucuan 
PB91-105452/GAR "03,081 PC AO6/MF A06 


PB91-105460/GAR 
Acculturation in the Middle Missouri Valley as Reflected in 
from the Knife River Indian 
Historic Site. 


Vill National 
PB91-105460/GAR 103,082 PC A15/MF A15 


PB91-105478/GAR 
Workshop Proceedings: Fisheries Seal Ococwvss A Com- 
prehensive Formulat of Technical i for Off- 
shore Application in the Arctic. Held in Anchorage, Alaska, 
on ioe 5-6, 1988. 

PB91-105478/GAR 102,540 PC A07/MF A07 

PB91-105486/GAR 
Acoustic Effects of Oil Production Activities on 

Visible it 


PI inuous 
an Ice Platform, as Studied in Pack ice Conditions. 
PB91-105486/GAR 103,592 PC A14/MF A14 


pe Roh 





Distribution, and ior of Endangered 
Whales in the Alaskan Chukchi and Westen Beaufort Sea, 
PB91-105494/GAR 104,718 PC A11/MF A11 
PB91-105502/GAR 
Response of Brant and Other Geese to Aircraft Disturb- 


ances at |: 

PB91-105502/GAR 104,719 PC A10/MF A10 
PB91-105528/GAR 

Historic Structure Report: ta Section, Wes- 

leyan Chapel, Women’s Fights, Ne adn Historical Park, 

New York. P. WORI-1 

PB91-105528/GAlI 103,083 PC A0S/MF A05 
PB91-105551/GAR 

Analysis of Collections from Boardwalk Construction, 

LA coment Midden Site (FOMA-S/8848025), Fort Matan- 

tional Monument, St. Johns County, Florida. 


PB91-106336/GAR 


PB91-105551/GAR 
PB91-105635/GAR 

——— of Sulfate lon on the Coal-Wetting Performance 

PB91-105635/GAR 104,638 PC A0Q3/MF A03 
PB91-105692/GAR 

Effect of Nonionic Surfactants on Chalcopyrite Leaching 

under Chemical 

PB91-105692/GAR 104,639 PC A03/MF A03 
PB91-105700/GAR 

Improved Method for Preparing Gravimetric Standard Gas 


103,084 PC A03/MF A03 


Helium-4 in Nitrogen. 
PB91-105700/GAR 103,168 PC A03/MF A03 
PB91-105726/GAR 
Pressure Leoctins of Galena Concentrates to Recover 
Lead and Elemental Sulfur. 
PB91-105726/GAR 104,640 PC A03/MF A03 
PB91-105734/GAR 


pang = Les a of 
PB91-1 /GAR 
PB91-105759/GAR 
of Pyroxmangite Ore with Calciurn Fluoride and 
PB91-105759/GAR 104,218 PC A03/MF A03 
PB91-105767/GAR 
Methods for the Analysis of Mineral Chromites and Ferro- 


PB91-105767/GAR 104,642 PC A03/MF A03 
PB91-105833/GAR 


Metal. 
104,641 PC A03/MF A03 


Gases, 1989. 


Analyses of Natural 
PB91-105833/GAR 104,643 PC A04/MF A04 
PB91-105890/GAR 


Municipal Solid Waste Landfills. Volume 2. Technical 


PB91-105890/GAR 103,923 PC A12/MF A12 

PB91-105908/GAR 
ones Solid Waste Incineration with Energy Recovery: 
Facilities, and Vendors for Less Than 550 


ons per 
Peony /GAR 103,924 PC A06/MF A06 


PB91-105940/GAR 
mayne in the Workplace. 
04,284 PC A12/MF A12 


a 
PB91-105940/' 
Health Care Financing Review Summer 1990, Volume 11, 


PB91-105973/GAR 
Number 4. 
PB91-105973/GAR 103,993 PC A10/MF A10 
PB91-106021/GAR 
Small Signs. 


Automobile Impacts with 
PB91-106021/GAR 105,749 PC A06/MF A06 
PB91-106047/GAR 


Full-Scale Side | Testing. 
PB91-106047/' 


PB91-106054/GAR 
oe and Performance Evaluation of the Wabocrete 


FMV Joint System for Bridge Decks. 
PB91-106054/GAR 103,249 PC A03/MF A03 


PB91-106062/GAR 
Pilot Study of a Portable High Speed Weigh-in-Motion 
Pb9T-106062/GAR 105,751 PC A10/MF A10 
PB91-106070/GAR 
Pilot Study to Evaluate an | Portable Device to 
Monitor Water Tempera- 
ture and Photosynthetically Active in Upper Mis- 
i i River Backwaters. 
PB91-106070/ 104,513 PC A03/MF A03 
PB91-106112/GAR 
Pilot Study on International Information Exchange on Diox- 
ins and Related 1988. 
PB91-106112/GAR 103,867 PC A05S/MF AOS 
PB91-106120/GAR 
Assessment of Nongame Bird Habitat Using Forest Survey 


Data. - 
PB91-106120/GAR 104,466 PC A03/MF A03 
PB91-106203/GAR 


Finding the Rx for Managing Medical 
PB91-106203/GAR 


PB91-106294/GAR 


105,750 PC A0S/MF AOS 


103.928 + PC A05/MF AOS 


Computerized Library for Assessing Reactor Reli- 
fee a Part 1. Overview of NU- 


FR Data Retrieval. 
104,886 PC A03/MF A03 


PB91-106294/GAR 
{UCLARIF). User's Guide. Part 2. Guide 10 


rw 
pa eae 
Revision 2. 
104,887 PC A07/MF A07 


PB91-106302/GAR 
PB91-106310/GAR 


Nuclear Computerized Library for Assessing Reactor Reli- 
IUCLARR). User’s Guide. Part 3: NUCLARR 


System Description Revision 2. 
106310/GAR 104,888 PC A11/MF Alt 


PB91-106336/GAR 


eines Deters pane hearee Pyne ee 
(PPS) on Disabled Medicare 
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PB91-106336/GAR 
PB91-106344/GAR 


Long-Term Care in | 
PB91-106344/GAR 
PB91-106351/GAR 


103,989 PC A04/MF A04 


| Perspective. 
103,998 PC A03/MF A03 


Effect of comen ioe Use on Medicaid yr 

PB91-106351/ 103,994 A03/MF A03 
PB91-106369/GAR 

National Conference on Care Quality: Issues and Ac- 

. Held in Washington, DC. on June 1-2, 1988. 

PB91-1 /GAR 103,988 PC A09/MF A09 
PB91-106542/GAR 

Workshop on Definition of Shrimp Recruitment Pa 

PB91-106542/GAR 102,541 PC A03/MF 
PB91-106559/GAR 

T i for Estimating Flood-Peak Discharges of Rural, 

UI Streams in Ohio. 

PB91-106559/GAR 104,514 PC A05/MF A0S 
PB91-106575/GAR 


(Switzerland) on il 17-25, 1989. 
PB91-106575/GAI 104,177 PC$10.50 
PB91-106583/GAR 
on Anthropometry. 


International Data 

PB91-106583/GAR 
PB91-106591/GAR 
International Directory of Occupational Safety and Health 
institutions. 


| 

PB91-106591/GAR 104,312 PC$24.50 
PB91-106609/GAR 

Expert Systems: A Manager's Guide. 

PB91-106609/GAR 
PB91-106633/GAR 

a sone Se Cee) RENE SET- 

in Southwestern Alaska, 1 

Paot “106633/GAR 104,644 PC A0S 

PB91-106708/GAR 


Children’s Dental Services Under the Medicaid 4 
PB91-106708/GAR 104,000 PC A07/MF A07 


PB91-106815/GAR 
How Wilderness Visitors Choose Entry Points and Camp- 


PB91-106815/GAR 104,720 PC A03/MF A03 
PB91-106831/GAR 
about the Delaware Estuary: Results of a 


Public Opinion Survey 

PB91-106831/GAR 104,721 PC A03/MF A03 
PB91-106864/GAR 

R of the President to the Conqmane on Occupational 

Safety and Health 1980. 

PB91-106864/GAR 104, 313 PC A08/MF A08 
PB91-106880/GAR 

World Debt Tables, 1989-90 Edition. External Debt of De- 


Fo ge Bageey Second Supplement. 
PB91-1 /GAR 103,140 MF A06 
PB91-106898/GAR 


Impact of Medicare’s Prospective Payment 
vate Sector Initiatives: Blue Cross and Blue 
perience, 1980-1987. 
PB91-106898/GAR 
PB91-106906/GAR 
hee ay ee hal ae etapa mera a umam 


PPO Demonstra‘ port. 

PB91- 106906/GAR 103,990 PC A06/MF A06 
PB91-106914/GAR 

Child Care Used by Working Women in the AFDC Popula- 

tion: An Analysis of the SIPP Data Base. 

PB91-106914/GAR 103,095 PC A03/MF A03 


PB91-106922/GAR 
Medicaid Spenddown in Nursing Homes and the Communi- 


Pia91-106022/GAR 103,996 PC A03/MF A03 
PB91-106930/GAR 
— Caregiving and the Risk of Institution- 


ization. 
Past. 106930/GAR 103,991 PC A05/MF A05 
PB91-106948/GAR 
Systematic Comparison of Community Care Demonstra- 


tions. Special Report Series. 
PB91-106948/GAR 103,997 PC A07/MF A07 


PB91-106955/GAR 
of Different Kinds of Child Care: An Analysis of the 


SIPP Data y 

PB91-106955/GAR 103,096 PC A04/MF A04 
PB91-106963/GAR 

Federal Role in Foster Care: A Paper on Current Priority 


Issue Areas. 
PB91-106963/GAR 103,097 PC A03/MF A03 
PB91-106997/GAR 
Availability of Federally Owned Minerals 
in Western States: Oregon, 1 
PB91-106997/GAR 


PB91-107003/GAR 


Availability of Federally Owned Minerals for Exploration and 
Development in Western States: New Mexico, 1987. 


103,109 PC$12.25 


102,241 PC$19.25 


lem and Pri- 
Plan Ex- 


103,995 PC A14/MF A14 


Me Ryn ond 
104,645 PC A06 


OR-86 VOL. 91, No. 2 


PB91-107003/GAR 
PB91-107011/GAR 

Use of Ii Tests for Pre-Employment a, 

PB91-107011/GAR 102,248 PC A0S/MF A0S 


PB91-107029/GAR 


SOE 2 hee bs narel Pepleggten end: Dae 
ment in Western Alaska, 1986. 
PB91-107029/GAR 104,647 PC A07 


PB91-107037/GAR 
Health Hazard Evaluation Report HETA 89-234-2014, Sims 


Radiator Shop, Decatur, Georgia. 
PB91-107037/GAR 104,314 PC A03/MF A03 


PB91-107078 


by 4 for Innovation: ox pg = oe 
91-107078 104,150 t available NTIS 


PB91-107086/GAR 


104,646 PC A06 


Studies for Magnetic Fusion Energy Applications 
at Low Temperatures-xiil. 
PBOt- 107086/GAR 104,772 PC A17/MF A17 


PB91-107102/GAR 
eepen les mage and Wenge and W the National 
and Mcosunee (re (75th), 1900" (1981 


PB91-107102/GAR 104,070 PC A09/MF A09 
PB91-107110/GAR 
Somening Procedures and Criteria for Replace- 
ments Halons 1211 and 1301. 
PB91-107110/GAR 103,273 PC A14/MF A14 
PB91-107128/GAR 





pic Library for ive Refrigerant B 
PB91-107128/GAR 103,169 PC A09/MF A09 
PB91-107292/GAR 

Effect of Transport and Resistivity of the Environ- 

ment on on Ceaser of Steel. 

PB91-107292/GAR 104,166 PC A03/MF A03 
PB91-107300/GAR 


Metal Speciation Immobilization Reactions Affecting 

pa Be True Efficiency of. of Artificial Wetlands to Treat Acid Mine 

PB91-107300/GAR 104,286 PC A07/MF A07 
PB91-107318/GAR 

} ag of Aromatic Concentration on Methane Fermenta- 


PROT 107318/GAR 103,949 PC A08/MF A08 
PB91-107326/GAR 

Surface-Chemical Factors Affecting Transport of Biocolloids 

in Subsurface Porous i 

PB91-107326/GAR 104,515 PC A07/MF A07 
PB91-107334/GAR 

National Water Summary 1987: Hydrologic Events and 

Water Supply and Use. 

PB91-107334/GAR 104,516 PC A24 
PB91-107342/GAR 


Survey Data Used in Revising the Energy Conservation Re- 
in the Manufactured Home ee and 


fety Standards. Technical Support Document. 
PB91-107342/GAR 103,771 PC A04/MF A04 
PB91-107359 


New Approach to Fire Toxicity Data for Hazard Evaiuat 
PB91-107359 103,274 Not available NTIS 
PB91-107383 


pam oy, Berea any of Chlorine from MSW Sampling 


through fart 2. Combustion Studies. 
PB91-107383 103,275 Not available NTIS 
PB91-107425 


Internal Strain (Stress) in an SiC-Al Particle-Reinforced 

Composite: An X-ray Di ion Study. 

PB91-107425 104,151 Not available NTIS 
PB91-107433 

phere see Interactions between Carbon Monoxide and 

Carbon Dioxide 


PB91-107433 — 104,407 Not available NTIS 
PB91-107508/GAR 


of an tory List of Chemicals to Initiate 
the Search for Halon Alternatives. 
PB91-107508/GAR 103,276 PC A10/MF A10 


PB91-107516/GAR 
EMR Test Facilities Evaluation of a Small Reverberating 
Chamber Located at RADC, Griffiss AFB, Rome, New York. 
PB91-107516/GAR 103,542 PC AOS/MF A05 
PB91-107524/GAR 
NVLAP Program Handbook. Acoustical Testing Services. 
PB91-107524/GAR 104,016 PC A04/MF A04 
PB91-107540/GAR 
Computer Security and cng Plans far Review 
Project: A rf Federal Response t Computer 
Security Act of 1987 (Final Report), 1989. 
PB91-107540/GAR 103,477 PC A09/MF AOS 
PB91-107557/GAR 
Micromagnetic Calculations of 180 deg Surface Domain 
Wall ee Profiles with Comparison to Measure- 


Pagt 107557/GAR 105,207 PC A03/MF A03 
PB91-107565/GAR 


FTAM Interoperability Tests 
PB91-107565/GAR 
PB91-107573/GAR 


Heat Transfer in a Compact Tubular Heat Exchanger with 
Helium Gas at 3.5 MPa. 


104,030 PC A06/MF A06 


PB91-107573/GAR 
PB91-107599/GAR 

— of European Regional Standards-Related Organi- 

PB91-107599/GAR 104,019 PC A09/MF A09 
PB91-107607/GAR 

Me for Space Power: Metrology Development and 


Survey of Space-| Measurements. 
PB91-107607/GAR 104,427 PC A0S/MF A05 
PB91-107623/GAR 


Performance of 1/3-Scale Mode! Precast Concrete 

Column Connections Subjected to Cyclic Inelastic Loads. 

PB91-107623/GAR 103,127 PC A06/MF A06 
PB91-107631/GAR 


Renee Sone, os yy agua Annual 

Report, October 1, 1989-September 30, 

PB91-107631 YGAR 103,085. PC A04/MF A04 
PB91-107649/GAR 


Rural Mpg Assistance see 1. Final Report, 


October 1, - September 30, 1 
PB91- 107849/GAR 103,086 PC A03/MF A03 
PB91-107698/GAR 


Training Guide for Bird Identification in Pacific Northwest 


Douglas-Fir Forests. 

PB91-107698/GAR 104,424 PC A03/MF A03 
PB91-107706/GAR 

Austria: International Customs Journal. 11th Edition, Year 


1990-1991. 

PB91-107706/GAR 103,146 PC A23/MF A23 
PB91-107722/GAR 

Export Markets for U.S. Grain and Products, September 


1990. 
PB91-107722/GAR 103,147 PC A03/MF A03 
PB91-107730/GAR 


World Tobacco Situation, September 1990. 
PB91-107730/GAR 103,148 PC A03/MF A03 


PB91-107748/GAR 


104,104 PC A04/MF A04 


Guide to Rens fold Wood Products. 
PB91-107748/GA\ 104,467 PC A06/MF A06 
PB91-107755/GAR 


ee Pee U.S. Trade and Prospects, 


October 1990. 
PB91-107755/GAR 103,149 PC AOS/MF A05 
PB91-107763/GAR 


Health Hazard Evaluation Report HETA 89-231-2015, Sims 
Radiator Shop, Chamblee, Georgia. 
PB91-107763/GAR 104,315 PC A03/MF A03 


PB91-107771/GAR 
ee 4 4 nag HETA 89-231-2016, Sims 
PB91- NOTTTGAR OOO 04,316 PC A03/MF A03 

SS ae 
Health Hazard Evaluation Bowe ane HETA 88-101-2008, Uni- 
versity of Utah Health Sciences Center, Salt Lake City, 
PB91-107789/GAR 104,317 PC A03/MF A03 

PB91-107797/GAR 
Heaic® Hazard Evaluation Reoen | HETA 87-376-2018, U.S. 
Department of Justice, United States Marshals Service, 


ae OC. 
PB91-107797/GAR 104,318 PC A03/MF A03 
PB91-107805/GAR 


National Occupational Health Survey of Mining Sodium 


Compounds 

PB91-107805/GAR 104,648 PC A16/MF A16 
PB91-107813/GAR 

National Occupational Health Survey of Mining Aluminum 


Report. 

PB91-107813/GAR 104,649 PC A14/MF A14 
PB91-107839/GAR 

National Occupational Health Survey of Mining. Mica 


Report. 
PB91-107839/GAR 104,319 PC A03/MF A03 
PB91-107847/GAR 


Health Risks in the Vermont Granite Indus‘ 
PB91-107847/GAR 104,320 


PB91-107854/GAR 
Horner Occupational Health Survey of Mining. Potash 
PB91-107854/GAR 104,321 PC A14/MF A14 
PB91-107862/GAR 
= Occupational Health Survey of Mining. Kyanite 
eport. 
PB91-107862/GAR 104,322 PC A04/MF A04 
PB91-107870/GAR 


C A03/MF A03 


Worker Perception of Hazardous Robotic Workstations. 
PB91-107870/GAR 104,089 PC A07/MF A07 


“ 107888/GAR 
tional Occupational Health Survey of Mining. Sandstone 


(meni 107888/ CAR 104,323 PC A04/MF A04 
PB91-107896/GAR 


Floriculture and Environmental Horticulture Products: A Pro- 
duction and Statistical Review, 1960-88. 
PB91-107896/GAR 102,596 PC A12/MF A12 


Ais 


nite 
A04 


A07 
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Pro- 
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PB91-107904/GAR 
Health Hazard Evaluation Report HETA 87-126-2019, 
Chemical i 


, Trenton, . 
'1-107904/GAR 104,324 PC A03/MF A03 
PB91-107912/GAR 
Hazard Evaluation and Technical Assistance Report HETA 
89-139-L2025, TAMCO, Etiwanda, California. 
PB91-107912/GAR 104,325 PC A03/MF AOS 
PB91-107920/GAR 
Hazard Evaluation and Technical Report HETA 
89-284-L2029, T. Assistance to the Federal E a 
ees ‘ 
PB91-10 /GAR 104,366 PC A02/MF A02 
PB91-107938/GAR 
Hazard Evaluation and apeateel bos Assistance Report HETA 
89-342-L2024. Southwestern Indian Polytechnic institute 


Coie, Nemes. 
PB91-107946/GAR 
Health Hazard Evaluation Report HETA87-349-2022, Rock- 


PB91-107946/GAR 104,327 PC A03/MF A03 
PB91-107953/GAR 

Health Hazard Evaluation Report MHETA 89-362-2027, 

PB91-107 font ” 0,908 be A03/MF A03 
PB91-107961/GAR 

oe Ran Report of Monsanto Company, Nitro, West 


PBS1-107961 /GAR 104,329 PC A06/MF A06 
PB91-107979/GAR 


104,326 PC A03/MF A03 


Sentinel Event Notification tional Risks 
(Sensor): ‘aaulenteaah Gerd Conmeh of ica Exposure 
A eae Dine Gast Sand Plant, Millville, New Jersey, 
PB91-107979/GAR 104,330 PC A04/MF A04 
PB91-107987/GAR 

In-Depth Survey Report: Control T: for Small Busi- 
ness: Evaluation of a Flexible Duct V: System for 
Radiator Repair, at A-1 Radiator, Reno, Nevada. 

PB91-107987/GAR 104,001 PC A03/MF A03 


PB91-107995/GAR 
Pe Sah Ser tretan tee a 


PB91-107995/GAR 104,468 PC A03/MF A03 
PB91-108001/GAR 
Health Hazard Evaluation Report HETA 86-138-2017, Mem- 


Fire Department, , Tennessee. 
Paot. 108001 GAR 104,331 PC A03/MF A03 
PB91-108027/GAR 


Summary of the 1988 U.S. Tuna/Dolphin Observer 

PB91-108027/GAR 104,924 PC AOS) ME ‘A03 
PB91-108043/GAR 

Walt Haba Re for Terrestrial Amphibians and Reptiles. 

eee earn gl Sampling Procedures for Pa- 

PBST 108049) 108043/GAR - 104,469 PC A03/MF A03 
PB91-108068/GAR 

Structural Value of 


Pbet-108068/GAR 


PB91-108084/GAR 
Political Leaders as Entrepreneurs: Economic Development 
in Small Communities. 

105,780 PC A03/MF A03 


Treated Permeable Base and 
" 103,250 PC A03/MF A03 


PB91-108084/GAR 
PB91-108100/GAR 

Production, Prices, ay a memp and Trade in Northwest 

rest Industries, Third Quarter 1989. 

PB91-108100/GAR 104,470 PC A05/MF AOS 
PB91-108118/GAR 

Status of the Nonmetro Labor Force, 1987. 

PB91-108118/GAR 105,781 PC A03/MF A03 
PB91-108126/GAR 

Effects of Inorganic Lead on Behavioral and Neurologic 


Function, net 1978. 

PB91-108126/GAR 104,332 PC A06/MF A06 
PB91-108134/GAR 

Health Hazard Evaluation Report HETA 89-137-2005, Eagle 


Convex Glass , West 
PB91-108134/GAR 104,333 PC A03/MF A03 
PB91-108142/GAR 


Health Hazard Evaluation Report HETA 87-348-2011, Elec- 


tric Boat, Groton, 
PB91-108142/GAR 104,334 PC A04/MF A04 
PB91-108159/GAR 
Health Hazard Evaluation Report HETA 89-052-2006, Alma 
, Colorado. 


American Labs, F: 
PB91-108159/GAR 104,335 PC A03/MF A03 
PB91-108167/GAR 
Health Hazard Evaluation Report HETA 89-233-2013, Sims 
Lawrenceville, 


R Shop, A — 
PB91-108167/GAR 104,336 PC A03/MF A03 
PB91-108175/GAR 
Health Hazard Evaluation Report HETA 89-040-2012, 
MDT/Castle, Rochester, New York. 
PB91-108175/GAR 104,337 PC A03/MF A03 
PB91-108183/GAR 
Health Hazard Evaluation ower HETA 83-144-2001, Feed 
i lestinghouse Materials Com- 


Materials Production 
pany of Ohio), Fernald, Ohio. 


PB91-108183/GAR 
PB91-108191/GAR 


Bioaerosol ppeemestens ; Columbia 
PB91-108191/ 


Plaza. 
104,338 PC AQ4/MF A04 
PB91-108209/GAR 
a ee ee ee Inc., St. 
PB91- 108209/GAR 104,339 PC A04/MF A04 
PB91-108217/GAR 
Health Hazard Evaluation Report peti, 1 89-125-2021, Pan 


American Tannery, Gloversville, New 
PB91-108217/GAR 104,340 PC A03/MF A03 
PB91-108225/GAR 


Health Hazard Evaluation Report HETA 88-192-1998, Hita- 


chi » , Michigan. 
PB91-108225/GA\ 104,341 PC A03/MF A03 
PB91-108233/GAR 


104,367 PC AQS/MF AOS 


Hazard Evaluation and Technical Assistance Ri HETA 
See. Scott Paper Company, Chanter, Pelaiagien: 
PB91-108233/GAR 104,342 PC A02/MF A02 

PB91-108241/GAR 


Meat and nay Monthly Imports, be 1990. 
PB91-108241/GAR 103,150 PC A03/MF A03 
PB91-108258/GAR 


Chironomidae of the Southwestern United States: A Check- 

lt of Species and Notes on Blouy Distribution, and Habi- 

PB91-108258/GAR 104,425 PC A04/MF A04 
PB91-108266/GAR 


t—ioe,S 


PB91-1 ee/GAR 103,950 PC A11/MF A11 


PB91-108274/GAR 


age Trade Highlights, August 1 
PB91-108274/GAR 


990. 
103,151 PC A03/MF A03 
PB91-108282/GAR 


ee ee, Semaianns Vente gape aran, Cinta, 


PB91-108282/GAR 103,152 PC A06/MF A06 
PB91-108290/GAR 
Water ame Data for New Hampshire and Vermont, 


Water Year k 
PB91-108290/GAR 103,951 PC A08/MF AOS 
PB91-108308/GAR 


Water Resources Data for California, Water .- e 1989. 

ounae ar Except Central V: Valley. cs. 
tate Line 

PB91-108308/GAR 103,952 PC A14/MF A14 


PB91-108316/GAR 
Fi Direct Investment 
Benchmark Survoy, 
PB91-108316/GAI 
PB91-108324/GAR 


in the United States: 1987 
103,153 PC A13/MF A13 


pao 108824/GAR = 103, 954 PC AOS/MF AOS 
PB91-108332/GAR 

World Agricultural Production, September 1990. 

PB91-1 /GAR 102.532 PC A04/MF A04 
PB91-108340/GAR 


Mineral Issues 1987 (Bureau of Mines). 
PB91-108340/GAR 104,650 PC A03/MF A03 


PB91-108357/GAR 


Bureau of Mines Research 87. OB mera: Fig Significant 

Results in Mineral Technology and E 

PB91-108357/GAR 104,651 PC "A05/MF A05 
PB91-108365/GAR 

Bureau of Mines Research 88. 

Results in Mineral Technology and E 

PB91-108365/GAR 104,652 PC A07/MF A07 


PB91-108373/GAR 


Flourine-induced Chemiluminescence anaes of ~~ 4 
ones eet ney Tellurium, Selenium, and Sulfur Com- 
thyidithi ide as a Formaldehyde 


wattzation R 
PB91-108373/G 103,170 PC A08/MF A08 
PB91-108381/GAR 


Chip “a Friction Courses, and Asphalt Pavement Rut- 
ti 


Pet 108381/GAR 103,243 PC A09/MF A09 
PB91-108399/GAR 
, 1990. 





Roadside Saf 
PB91-108399/ 
PB91-108407/GAR 


105,752 PC A06/MF A06 
Planning, i and Economic a, 1990. 
PBO1-108407/ AR 105,753 A09/MF AOS 

PB91-108415/GAR 


Public-Sector Aviation Issues, 1988-1989 Graduate Re- 


search Awards P. 
PB91-108415/ 105,733 PC A04/MF A04 


PB91-108423/GAR 


Geographic Information Systems, 1990. 
PB91-108423/GAR 


105,754 PC A0S/MF AOS 
PB91-108431/GAR 


AA, . D. nt 


of F 
PB91-108431/GAR 





Condition, 1990. 
103,251 PC A12/MF A12 


PB91-108829/GAR 
PB91-108449/GAR 
Time to A Literature Review. 
PB91-108449/GAR 105,755 PC A0Q3/MF AOS 


PB91-108456/GAR 
Interfacing the Nintendo Power Glove to a Macintosh Com- 


1-108456/GAR 105,756 PC A03/MF A03 

PB91-108464/GAR 

Photometric Measurement of Aydin Controls 8980 CRTs. 

PB91-108464/GAR 103,110 PC A03/MF A03 
PB91-108472/GAR 

HRIS Abstracts. Volume 23, Number 1 - Spring 1990. 

PB91-108472/GAR 105,757 PC A14/MF A14 
ae 


Ceaeees eee A myn Lamy ‘Aid Highway Program 

Peer 108 108480/GAR 105,758 PC A06/MF A06 
PB91-108498/GAR 

Forensic Pavement 

PB91-108498/GAR 
PB91-108506/GAR 


Pao1 108606/GAR 


PB91-108522/GAR 


Say Rogeg (e000 ee 
PB91-1 /GAR 103,155 PC A06/MF A06 


ae 108530/GAR 


later Resources Data for West Water Year 1989. 
Poor 108530/GAR 103,953 PC A09/MF AOS 


PB91-108548/GAR 
— Implications of Various Truck Configurations. Volume 
| 105,760 PC A08/MF AOS 


103,252 PC A10/MF A10 


105,759 PC A06/MF A06 


PB91-108563/GAR 
Use of Solar Energy 
hy. ag fe ave traffic 
PB91-1 / 105,761 A05/MF A05 


103,253 PC A03/MF A03 
PB91-108597/GAR 
of an Automated Traffic Counting System with Turn- 


i Flow 
P891-108597/GAR 105,762 PC A06/MF A06 
PB91-108605/GAR 
ings of (omy tole Inspection and Rehabili- 
tation of Traffic Control i Reston, hy oy February 
5-7, aa Utah, Fi 1-23, 1990. 
PB91-108605/GAR 105, A11/MF A11 
PB91-108613/GAR 
Liabilities of the United States Govern- 


ment June 30, 1990. 
PB91-108613/GAR 103,090 PC A09/MF A09 
PB91-108647/GAR 


Water Resources Data 
PB91-108647/GAR 


PB91-108696/GAR 


NOAA Environmental Digest: Selected Environmental Indi- 
cators of the United States and the Global Environment. 
PB91-108696/GAR 103,979 PC A06/MF A06 


PB91-108746/GAR 
prt ety eg an een hae po Cin- 


cinnati Electronics 

PB91-108746/GAR 104,343 PC A03/MF A03 
PB91-108753/GAR 

Health Hazard Evaluation Report HETA 89-062-2004, 

Dowty Corporation’s Welding Shop, Warrendale, Pennsyiva- 

P91-108753/GAR 104,344 PC A03/MF A03 
PB91-108761/GAR 

Health Hazard Evaluation Report HETA 89-006-2002, 

Pest 180761/GRA , 004,345 PC A03/MF AOS 
PB91-108779/GAR 

Health Hs Hazard Evaluation Reeart MTs HETA 81-162-1935, Maui 


yt inc., 
PaO. 108779 dr 7 PC A03/MF A03 
PB91-108787/GAR 

Health Hazard Evaluation Report HETA 87-371-2000, Tech- 

nical Assistance to the Jamaican Ministry of Health, Kings- 

ton, Jamaica. 

PB91-108787/GAR 104,347 PC A03/MF A03 
PB91-108803/GAR 

Deterministic pay for Seismic Damage Evaluation of Re- 

inforced 

PB91-108803/GAR 103,128 PC A06/MF A06 
PB91-108811/GAR 

Site-Specific Response Spectra for Memphis Sheahan 

Pan gs Lng 

PB91-108811/GAR 103,129 PC A05/MF AOS 
PB91-108829/GAR 

to Generate Site Dependent Time Histories: 


EQGEN. 
PB91-108829/GAR 104,494 PC A04/MF A04 


January 15,1991 OR-87 


for Nevada, Water Year 1989. 
103,954 PC A15/MF A15 








NTIS ORDER/REPORT NUMBER INDEX 


PB91-108837/GAR 
Pilot Study on Seismic Vulnerability of Crude Oil Transmis- 


PB91-108837/GAR 104,495 PC A06/MF A06 
PB91-108852/GAR 
Midsouth Veneer industry, September 1990. 
PB91-108852/GAR 104,471 PC A03/MF A03 
PB91-108878/GAR 
Application of Biophysical, Biochemical, | logic, and 
ic Techniques in Rapid Viral 


PB91-108878/ 104,273 PC /MF A03 
PB91-108894/GAR 
PBT 100804/GAR i "Onere PC A03/MF A03 
PB91-108944/GAR 
tion of ical, Biochemical, immunologic and 
echniques to Rapid Viral Diagnosis 


Vi 
(June 1987-December 198 
PB91-108944/GAR 
PB91-108951/GAR 
Economic | Study of Proposed Cross Connection 


R tions, R87-37. 

PB91-108951/GAR 103,955 PC A14/MF A14 
PB91-108969/GAR 

Urban Transportation Abstracts. Volume 8, 1 

PB91-108969/GAR 105,792 Pe ANA/ME Al4 
PB91-108977/GAR 


Document on Clean Products Research and 


Implementation. 
PB91-108977/GAR 103,980 PC A05/MF A0S 
PB91-108985/GAR 


104,275 PC A09/MF AOS 


i ical Properties of Methane S' and Trans- 
port in Devonian Shale. Annual Technical Report June 
1989-May 1990 (Data |). 

PB91-108985/GAR 104,653 PC A15/MF A15 
PB91-109009/GAR 

i ical Properties of Methane Storage and Trans- 
port in Devonian Shale. Annual Technical Report June 
1989-May 1990 A ad I). 

PB91-109009/G, 104,654 PC A17/MF A17 
PB91- teernantort 

Physicochemical Properties of Methane Storage and Trans- 

port in Devonian Shale. Annual Technical Report June 

1989-May 1990. 

PB91-109017/GAR 104,655 PC A04/MF A04 
PB91-109025/GAR 

Assessment and Economic Analysis of the Mod Ili ee 

Engine Driven Chiller ms Final Report October 


July 1990. 
PB91-109025/GAR 103,319 PC A05/MF A05 
PB91-109033/GAR 
Characterization of Non-Platinum Catalytic 


by lon ——— Final Report 1 No- 


vember 1986-31 January 1990. 
PB91-109033/GAR 103,742 PC A03/MF A03 
PB91-109041/GAR 
y nee wing Cogeneration Market: Characteriza- 
tion rends. Topical Report April 1988-June 1989. 
PEON 1O901/GAR 103,743 PC A04/MF A04 


PB91-109058/GAR 
Development of an Advanced Quick-Fill Meter for Natural 
Gas Vehicle Fueling. Final Report, Phase 2, January 1988- 
December 1989. 
PB91-109058/GAR 103,680 PC A06/MF A06 
PB91-109066/GAR 
hones Gas Sands Research ; Field Operations and 
tive Well R Pacific Enterprises Oil 
Company (0 ), Anderson yon No. 3-17, Lincoln 
be Topical Report April- 198: 
Peete 109066/GAR 
PB91-109124/GAR 


December 1989. 
104,656 PC A05/MF A05 
Comparative Anatomy of Mammalian Respiratory Tracts: 
The Nasopharyngeal Region and the Tracheobronchial 


104,258 PC A03/MF A03 
Airflow Characteristics in a Baboon Nasal yoy ory 
PB91-109132/GAR 104,259 PC /MF A02 

PB91-109140/GAR 


Study of Nasal-Pharyngeal Growth for Parti- 


in the Rat. 
PB91- 109140/GAR 103,843 PC A02/MF A02 
PB91-109223/GAR 
Functional Teratogens of the Rat Kidney. 1. Colchicine, 
le 


Dinoseb, and Methyl! Salicylate. 
PB91-109223/GAR 104,408 PC A03/MF A03 
gress 


Toxicological Effects of Inhaled Methy! Bro- 


mide in the Rat at. 
PB91- 109249/GAR 104,409 PC A03/MF A03 


PB91- 109256/GAR 


Region. 
PB91-109124/GAR 
PB91-109132/GAR 


ae Lae to Activated Double Bonds: Predic- 
tions of Reactivity a the Laplacian of the Charge Densi- 
B91-109256/GAR 103,217 PC A02/MF A02 
PB91-109264/GAR 
oo of in vivo and In vitro Methods for Assessii 
the Effects of Carbon Tetrachloride on the Hepatic Drug. 
Metabolizing Enzyme System. 


OR-88 VOL. 91, No. 2 


PB91-109264/GAR 
PB91-109272/GAR 

Development of a Model That Contains Both Multipole Mo- 

ae and Gaussians for the Calculation of Molecular Elec- 

tatic Potentials. 

PROT. 109272/GAR 103,218 PC A03/MF A03 
PB91-109280/GAR 

Comparison of Cytopathogenicity, Immunofluorescence and 

in situ DNA Hybridization as Methods for the Detection of 

Adenoviruses. 

PB91-109280/GAR 104,291 PC A02/MF A02 
PB91-109298/GAR 

— Model of Benthic-Water Contaminant Transport 

Sediment. 


in Bioturba’ 

PROT 109298/GAR 104,956 PC A03/MF A03 
PB91-109306/GAR 

Assessment of Chemically-induced Alterations in Brain De- 

emg Using Assays of Neuron- and Glia-Localized 

Poot 10906/GAR 104,411 PC A03/MF A03 
PB91-109322/GAR 

Home Air Nicotine Levels and Urinary Cotinine Excretion in 


Children. 
103,868 PC A02/MF A02 


104,410 PC A02/MF A02 


Preschool 
PB91-109322/GAR 
PB91-109363/GAR 
Simulation of Heat and Mass Transfer Processes in a -— 
tte Bronchial System Di for 
Studies. 
PB91-109363/GAR 
PB91-109389/GAR 





Hygr ie 


103,869 PC A03/MF A03 


Use of Bioassay Methods to Evaluate M of Am- 
bient Air Collected Near a Municipal Waste 5 
PB91-109389/GAR 103,844 PC A02/MF A02 


PB91-109413/GAR 


Genetic Method to Quantitate Induced Chromosome 

— Using a Mouse/Human Monochromosomal Hybrid 
| Line: Identification of Potential Clastogenic 

PB91-109413/GAR 104,412 PC /MF A02 


PB91-109439/GAR 
Effective ag ody for Population Studies of Acute Air Pol- 


lution Health E' 
PB91-109439/GAR 103,845 PC A02/MF A02 
PB91-109447/GAR 


Exposures to Acidic Aerosols. 
PB91-109447/GAR 


PB91-109454/GAR 


a e Assessment of Lifetime and Recent Expo- 
to Environ mental Tobacco Smoke. 
Pat 109454/GAR 103,870 PC A03/MF A03 


PB91-109496/GAR 
Aerosol Characterization with i Gonntiages Aerosol Spec- 


trometers: and 

PB91-109496/GAR ox 847 PC A02/MF A02 
PB91-109512/GAR 

re ae wea Change in Reversal Learning of an Olfacto- 


Discriminati 
Peer. 109512/GAR 104,295 PC A02/MF A02 
PB91-109546/GAR 
Increase in Angiotensin-Converting Enzyme in Rat Lu 
Following Inhalation of Preapene." — 
PB91-109546/GAR 103,848 PC A02/MF A02 
PB91-109553/GAR 


Carbon Tetrachloride Metabolism in Partially 
mized and Sham-Operated Rats Pre-Exposed to 


cone (Kepone). 
PB91-109553/GAR 
PB91-109587/GAR 


ae Deposition of ap ees ic Aerosols in the 
man Lung as a Function of ject Age. 
Pon 1 '7/GAR 1 PC A03/MF A03 


PB91-109603/GAR 
Synthesis and Mass-Spectroscopical Identification of Cer- 


tain Polyhal ited Acetic Acids. 
PBDT. 100608) GAR 


103,179 PC A03/MF A03 
PB91-109611/GAR 


Neurotoxicity of Subchronic Acetyicholinesterase (AChE): 


Inhibition in Rat Hi 
PB91-109611/GAI 104,414 PC A03/MF A03 
PB91-109629/GAR 


eng Her: of Female AKR Mice Fed Diets Supple- 
mented with Methionine and Choline. 
PB91-109629/GAR 104,292 PC A01/MF A01 


PB91-109637/GAR 
Use of Quantitative Vue Gineetness Gel Electrophoresis 
3 beeen om eo ARS eolar Macrophage Proteins in 
uma: one 
PBOt-10 TIGAR. 103,871 PC A02/MF A02 
PB91-109645/GAR 


= of Ambient Temperature and tyr Wheel Activity 
the Outcome of Pregnancy in CD-1 M 
PBOT- 109645/GAR 104,396 PC A03/MF A03 


PB91-109652/GAR 
Histamine and Methacholine Aerosol Bronchial Challenge in 


Awake Guinea 
PB91-109652/GAR 104,349 PC A02/MF A02 
PB91-109660/GAR 
Taste Discrimination Learning in Preweanling Rats. 


103,846 PC A03/MF A03 


tecto- 
lorde- 


104,413 PC A03/MF A03 


PB91-109660/GAR 
PB91-109678/GAR 
Workshop on the Qualitative and Quantitative ny 
of aa and Animal Developmental eles of CitGae. 
Group 1 Report: Comparability of Measures of 
mental Neuro! rnosicity in Humans and Animais. 
PB91-109678/GAR 104,415 PC A02/MF A02 


PB91-109694/GAR 


104,296 PC A02/MF A02 


Cotinine Analytical Work: Report: Consideration of Ana- 
— Methods for Det Cotinine in Human Body 
luids as a Measure of Passive Exposure to Tobacco 
Smoke. 
PB91-109694/GAR 103,171 PC A03/MF A03 
PB91-109710/GAR 
Polychlorinated Bi is and the Developing Nervous 
91-109710/GAR 104,416 PC A03/MF A03 
PB91-109728/GAR 


Interactions between Lead and Essential Elements: A 


Review. 

PB91-109728/GAR 104,417 PC A03/MF A03 
PB91-109736/GAR 

Chiordimeform-Induced Alterations in Endocrine Regulation 


within the Male Rat R 
PB91-109736/GAR 104,418 PC A03/MF A03 
PB91-109777/GAR 
—— and Lop ee gg Identification of Cer- 
in Acetic Acids 
PB91-1 /GAR 


103,172 PC A03/MF A03 
PB91-109785/GAR 


Further Evidence That Dichloromethane Does Not Induce 


Chromosome 
PB91-109785/GAR 104,419 PC A01/MF A01 
PB91-109819/GAR 


Comparison of Cadmium Cytotoxicity in Human versus Rat 
Nasal Cells In vitro. 
PB91-109819/GAR 104,420 PC A02/MF A02 


PB91-109835/GAR 
Recovery of 3-Chloro-4-( 5 gy Be 
emer from Water Samples on XAD Resins and 


ffect of Chiorine on Its Mi 
PB91-109835/GAR 103,956 PC A02/MF A02 
PB91-109850/GAR 


Formation of Chlorinated Organics during Solid Waste 


PB91-109850/GAR 103,957 PC A03/MF A03 
PB91-109876/GAR 
Efficacy of beta-Glucuronidase Assay for a of 
the Defined-Substrate 


‘Escherichia coli fh 

PB91-109876/GA\ 103,958 Pe aot! = aot 
PB91-109884/GAR 

Evalua' lon Exchange for Removing Radium from 

Gromntulter 


PB91-109884/GAR 103,959 PC A03/MF A03 
PB91-109892/GAR 
Distribution of Fingerli Trout, ‘Salvelinus fontinalis’ 
Mitchill), in Dissolved ake ey eatay ima Re 


Concentration 
91-109892/GAR 104,287 PC A03/MF A03 
PB91-109983/GAR 
Effects of UV-B and Global Climate Change on Rice Re- 


search Plan. 
PB91-109983/GAR 102,537 PC A04/MF A04 
PB91-109991/GAR 
Pilot Study on International Information een he on Diox- 
ins and Related nds. Scientific Basis for the Devel- 
of the International To: ae Factor (I- 
F) Method of Risk Assessment for Mixtures of 
Downe and Related inds. 
PB91-109991/GAR 104,421 PC A04/MF A04 
PB91-110007/GAR 
Pilot Si on pam eognatens bieneien Exchange on Diox- 


ins and with 
Experiee in te of Dioxins and Related Com- 
PB91-110007/GAR 103,981 PC A03/MF A03 


PB91-110015/GAR 
Guides to Pollution Prevention: The Fabricated Metal Prod- 


ucts Industry. 

PB91-110015/GAR 103,926 PC A05/MF A05 
PB91-110023/GAR 

Guides to Pollution Pr ti 


dustry. 

PB91-110023/GAR 
PB91-110031/GAR 

Proceedings: United States/Japan Conference on Sewage 

Treatment god (12th). Held in Cincinnati, Ohio on 

October 1989. 

PB91- 110031/GAR 103,961 PC A24/MF A24 
PB91-110049/GAR 

Lo agg a Measurement- and Control-Based 

tion for Microseismic and Acoustic Emission Re- 


104,657 PC A03/MF A03 





The Ci | Printing In- 


103,960 PC A04/MF A04 


PB91-110049/GAR 
PB91-110056/GAR 
Dust Control in Coal Preparation and Mineral Processing 


Plants. 
PB91-110056/GAR 103,849 PC A03/MF A03 


o 6 @® Os al 


335 6 > 


n of 
A01 


Diox- 


Yevel- 
tor (I- 
res of 
F A04 


) Diox- 


iF AOS 
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AF AOS 
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AF A04 
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MF A24 
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NTIS ORDER/REPORT NUMBER INDEX 


PB91-110064/GAR 

Slip-and-Fall Accidents during Equipment Maintenance in 

Surface M | 

PB91-110064/GA! 104,658 PC A03/MF A03 
PB91-110072/GAR 

Frictional Ignition with Coal Maring Bits. 

PB91-110072/GAR 04,659 PC A03/MF A03 
PB91-110080/GAR 

ates Fhe Single-Entry Longwall Mining Technology in the 

nit 

PB91-110080/GAR 104,660 PC A03/MF A03 
PB91-110098/GAR 

Electrical Accidents in Manno (1980-85): Fatal and Nonfatal 


Accidents U! and on the Surface at Underground 
Coal and Metal- ines. 
PB91-110098/GAR 104,661 PC A0S/MF A05 


PB91-110106/GAR 
Bureau of Mines Ground-Fault Protection Research Pro- 


am: A Peind f 
Bi91-110106/G, R 104,662 PC A03/MF A03 
PB91-110114/GAR 


Fire Location Model. 
PB91-110114/GAR 


PB91-110122/GAR 


104,663 PC A03/MF A03 


Thermal Decomposition of Ventilation Ducti 
PB91-110122/GAR 104,664 


PB91-110130/GAR 
Evaluation of Field-Applied Lubricants to Increase Wire 


Rope Life. 

PB91-110130/GAR 104,665 PC A03/MF A03 
PB91-110148/GAR 

Analysis of Acoustic Responses of Domal Salt Mine Sam- 


PB91-110148/GAR 104,666 PC A03/MF A03 
PB91-110163/GAR 

Proceedings of the Second Glacier Bay Science Symposi- 

um. aa in Glacier Bay Lodge, Alaska on September 19- 

22,1 

PB91-110163/GAR 104,957 PC A09/MF A09 
PB91-110171/GAR 

Mineral Position of the United States: The Past Fifteen 

Y 


ears. 

PB91-110171/GAR 104,667 PC A04/MF A04 
PB91-110189/GAR 

Evaluation of Glare from the Center-High-Mounted Stop 


PB91-110189/GAR 105,764 PC A04/MF A04 
PB91-110197/GAR 


Two-Dimensional Two-Phase Elasto-Plastic Seismic Re- 
sponse of Earth Dams. 
PB91-110197/GAR 


PB91-110213/GAR 
Assessment of the Cocarcinogenic/Promoting Activity of 
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PA gy sae and geostatistical ee of the fracture 

- Application to geothermal sites. 


DE90514554/GAR 103,694 PC A15/MF A02 


PIRSEM-0245 
Geothermal historical survey of basins. 
DE90514540/GAR 103,691 A03/MF A01 
PIRSEM-0251 


— Sfetrbution in geothermal ek i 
a % 
DE90514551/GAR 103,693 PC /MF A01 
PIRSEM-3032 
Development of an integrated version of the SOPHOCLE 
ryt fore An a heat pipe concentrator receiver. 
90514546/ 103,791 PC ‘A03/MF A01 
PIRSEM-3295 
Solar receiver producing a 100 bar - 550C steam with a 
cassette concentrator. 
DE90514550/GAR 103,793 PC A03/MF A01 
PNL-SA-15749 
Child-rearing and adult leukemia: Epidemiologic evidence 
support of competing hematopoietic stem cell Citferentia 
DE90016297/GAR 104,301 PC A03/MF A01 
PNL-SA-16120 
Modeling the dynamics of pa oie sas and storage of 
(1 + in forested Cyt 3 
DE90016286/GAR ome 03,804 PC A03/MF A01 


PNL-SA-17201 
considerations for a ceramic fabric radia’ 
16342/GAR 104,777 Pe AO /MF A01 
PNL-SA-17205 
DE90017191/GAR 104.440 Be A03/MF A01 
PNL-SA-17225 


a ciation of Gn nesters apleebte. Seton 


oeereraan thin 
DE90017186/GAR 104,229 PC A02/MF A01 
PNL-SA-17230 


Siete of nets Cleean ne ee ees 
Deooor44/GAR 103,228 PC A02/MF A01 
PNL-SA-17302 
eS ee ee ee 
£90016962/GAR 104,851 PC A02 
PNL-SA-17379 
Spent fuel storage requirements for nuclear utilities and 
DE90016330/GAR 104,815 PC A03/MF A01 
PNL-SA-17429 
Fiber-optic spectrochemical emission sensor as a detector 
for volatile chlorinated 
5290016296/GAR 109,164 PC A03/MF A01 
PNL-SA-17517 


Transient and static properties of D9 fuel pin 


cladding and duct material irradiated fluence. 
DE90016327/GAR saad oO PC A03/MF A01 
PNL-SA-17526 

Advanced ceramic fabric body mounted radiator for Space 

Station Freedom Phase O 

DE90016361/GAR 105,494 PC A01/MF A01 
PNL-SA-17536 


ee, ne Le ee ee 
evening transition and 
DE90016356/GAR 102,910 PC A02/MF A01 
PNL-SA-17548 
Unusual tensile and fracture behavior of pure copper at 


Desooesse/GaR 104,757 PC A03/MF A01 


PNL-SA-17594 
Overview of ICRP respiratory tract model. 
DE90016536/GAR 104,355 PC A03/MF A01 


PNL-SA-17602 
Demonstration of an infiltration evaluation L 
DE90016292/GAR 104,814 PC A02/MF A01 
PNL-SA-17621 
Irradiation-induced microchemical effects and |ASCC initi- 


ation. 
DE90016565/GAR 104,187 PC A03/MF A01 
PNL-SA-17695 
ition of rT, aromatic compounds 





in deep subsurface 
DE90017189/GAR 104,262 PC A03/MF A01 
PNL-SA-17711 
Multiple-sector tio mass spectrometer design for 
De00016855/GA 
90016555/GAR 104,786 PC A03/MF A01 
PNL-SA-17741 
Se oe ae eg bability to cells irradiated in 
vitro by alpha 
DE90017195/GAR 104,363 PC A03/MF A01 
PNL-SA-17750 


Search for the radical hydrogen transfer pathway in coal 


DE90016309/GAR 103,603 PC A02/MF A01 
PNL-SA-17757 

Long-term follow-up of HAN-1, an acute plutonium oxide in- 

halation case. 


PNL-SA-18138 


DE90017194/GAR 
PNL-SA-17771 


Acceptance of fuel of 7 characteristics. 
DEBGOT6SSS/GAR 104,817 PC A02/MF A01 
PNL-SA-17804 
Effect of helium on oy evolution in austenitic 
steels as determined by spectral — 
DE90016360/GAR 104, PC A03/MF AO1 
PNL-SA-17819 
Interaction of extremely low-frequency electromagnetic 
fields with humans. 


104,362 PC A03/MF A01 


DE90017190/GAR 104,360 PC AQ1/MF A01 
PNL-SA-17825 
Strength and of single-phase and dual-phase 
#90017 192/GAr 
90017192/GAR 104,224 PC A0Q2/MF AO1 
PNL-SA-17847 


Quality programs for waste management research and de- 

DE90016339/GAR 103,905 PC A02/MF A01 
PNL-SA-17857 

Toeeaee gear jesses Background for the National 


BE90815901/2AR 102,254 PC A03/MF A01 


PNL-SA-17876 
Pe ara of reactively-deposited SiC and GeC 
DE90016363/GAR 104,123 PC A02/MF A01 
PNL-SA-17896 


| and other used to helium 
pom ay hpwene | techniques study 


5e90016044/GAR 104,756 PC A03/MF A01 
PNL-SA-17897 


Overview of irradiation 
DE90016343/GAR. 194,755 PC A03/MF A01 
PNL-SA-17906 


Microdosimetric of heavy ion tracks. 

DE90015551/GAR 104,350 PC A03/MF A01 
PNL-SA-17918-HEDR 

Soil ingestion by dairy 

DE90017196/GAR 102,539 PC A02/MF A01 
PNL-SA-17922 

Diffusion coefficients and hydraulic conductivity in unsatu- 

rated Hanford soils and 

DE90015973/GAR 103,936 PC A02/MF A01 
PNL-SA-17954 

Effect of ambient winds on valley aaeed PC Mb 

DE90016341/GAR PC A03/MF A01 
PNL-SA-17987 


Terrain-induced mesoscale circulations in the Columbia 
DE90016338/GAR 102,862 PC A03/MF A01 
PNL-SA-17988 


Effects of critical layers on atmospheric cnoidal waves. 
DE90016540/GAR 102,864 PC A0Q1/MF A01 


PNL-SA-17992 

Thermal storage for power generation 
DE90016539/ GAR Powe 08577 PC /MF A01 
PNL-SA-18010 


waste storage and transport alternatives based 
measures. 


on 
DE90016340/GAR 104,816 PC A02/MF A01 
PNL-SA-18037 


DE90016294/GAR 104,918 A02/MF A01 


PNL-SA-18052 
bs nae beta beta-decay: A review of recent 
90016329/GAR 105,267 PC ‘A03/ME Aoi 
PNL-SA-18054 


Model evaluation of the assumptions used in valley energy 


DE90016561/GAR 103,776 PC A03/MF A01 
PNL-SA-18059 


. ies of i — 
DeS001 7 1ea/GAR 103,208 PC A02/MF A01 
— 


‘orce Level Control System Experiment No. 2: Brigade 

TOG 1 information flows, i 's critical infor- 

mation requirements and the of automation on com- 

mand control. 

DE90016332/GAR 104,441 PC A03/MF A01 
PNL-SA-18089 

DE90016287/GAR 104,066 PC A02/MF A01 
PNL-SA-18090 

Representation scheme for fault is. 

0DE90016291/GAR 103,112 PC A0Q3/MF A01 
PNL-SA-18118 


See 6 ae a 





pars ek 16SS1/GAR 103,938 PC A02/MF A01 
POR -GA-10888 

Multi app h to ing target cleanup levels for 

soils at 

DE90016563/GAR 103,863 PC A03/MF A01 
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PNL-SA-18152 





Planar guide sp 
DE90016308/GAR 
PNL-SA-18160 


Deeooresss/Gan 
PNL-SA-18162 
Advanced materials for high-temperature solid electrolyte 
:90016328/GAR 103,718 PC A03/MF A01 
PNL-SA-18193 
effects of inner-shell ionization. 
DE90016295/GAR 104,354 PC A03/MF A01 
PNL-SA-18229 
Radiation-induced microstructural development and micro- 


103,165 PC A02/MF A01 


costs. 
104,819 PC A03/MF A01 


chemical in Fe-Cr-Mn-Ni ee tc Ane 

DE90016359/' 104,758 PC /MF A01 
PNL-SA-18293 

paar in energy scenarios and their consequences 

DE90016293/GAR 103,814 PC A02/MF A01 
PNL-SA-18314 





ELF: Exp levels, bioeffect and epidemiology 

DE90016554/GAR 104,356 PC /MF AO1 
PNL-SA-18352 

Automatic adjustment of crop coefficients for projecting 


water balance. 

DE90016564/GAR 102,533 PC A03/MF A01 
PNL-SA-18380 

Recent Pacific Northwest Laboratory beagle and rodent 

studies. Methods and results. 

DE90017140/GAR 104,359 PC A01/MF A01 
PNL-SA-18383 

Particle network during pressure filtration 

and sedimentation: by gamma-ray densitometry. 

DE90016534/GAR 104,112 PC A02/MF A01 
PNL-SA-18391 


Statistical methods for 


analyzing and combining data on 
low-level exposures t 
DE90017193/GAR 


tion. 
104,361 PC A01/MF A01 








PNL-SA-18409 

Neural networks and data 5 

DE90017141/GAR 104,023 PC A02/MF A01 
PNL-SA-18411 

Preliminary fee thodology for recovering GTCC-LLW 

ponegeeest oe 

DE90016424/GAR 104,818 PC A01/MF A01 

PNL-SA-18412 

Alt for p ging and transport of greater-than- 

class C low-level waste. 

DE90016559/GAR 104,821 PC A02/MF A01 
PNL-SA-18413 


Treatment alternatives for Greater-Than-Class C low-level 
waste. 


DE90016537/GAR 104,820 PC A02/MF A01 
PNL-5711-VOL-10 
Nondestructive Examination (NDE) R for inservice 
ee co ome. Semi-Annual Report, 
1988-March 1989. 
NUREG/CR-4469-V10/GAR 104,872 
PC A05S/MF A05 
PNL-6842 
Survey Data Used in Revising the Energy Conservation Re- 
i in Manufactured Home Construction and 
Standards. Technical Support Document. 
PB91-107342/GAR 103,771 PC A04/MF A04 
getty 
esults from Nevada Nuclear Waste S Investigations 
(NNW) Ser aoe a _ 
103,889 PC A08/MF A01 
PNL-7200-PT. te 
Pacific Northwest Laboratory annual report for 1989 to the 
— Part 3, Atmospheric sci- 
DE90016660/GAR 102,911 PC A05/MF A01 
PNL-7224-VOL.1 
a — collection for manufactured homes in RCDP 
DE90016007/GAR 103,754 PC A03/MF A01 
PNL-7351 


Feedwater System Risk-Based Inspection Guide 


for the Unit 1 Nuclear Power Plant. 
NUREG/CR-5616/GAR 104,878 PC A03/MF A03 
PNL-7417 
Protection support services annual 
Seon for 1989. 
90016199/GAR 104,352 PC A0S/MF A01 
aot 
In situ vitrification of soil from the Savannah River Site. 
OEB0016587/GAR 103,907 PC A03/MF A01 
PNL-7430 
Contaminated Materials Treatment Program annual report 
for FY 1989. 
DE90014846/GAR 104,808 PC A04/MF A01 
PNL-7431 
Central Heati 


Plant site characterization report, Marine 


OR-92 VOL. 91, No. 2 


DE90015512/GAR 
PNL-7434 
Hanford Site New Production Reactor (NPR) economic and 


DE90016195/GAR 104,850 PC A03/MF A01 


104,432 PC A06/MF A01 


PNL-7438 
Dissolution and particle size characterization of radioactive 
contaminants in Hanford facilities: Criteria for methods of 
measurement. 
DE90015972/GAR 104,351 PC A04/MF A01 
PNL-7440 


Field study of gravel admix, vegetation, and soil water inter- 
status a oy FY 1989. 
104,810 A03/MF A01 


DE90014876/GAR 
PNR90605 
Coherent Techniques for industrial Inspection. 
N90-26654/5/GAR 104,068 PC A03/MF A01 
PNR90611 


Material Selection and Design: An Expert System Ap- 

Rioo-26544/8/GAR 102,416 PC A03/MF A01 
PNR90617 

Metal Matrix Composites and Powder Processing for 

Het ey Applications. 

N90-26087/8/GAR 104,139 PC A03/MF A01 


PNR90618 

N90-28695/ 6/GAR me Hv PC A02/MF A01 
PNR90619 

Value of Real 

N90-26696/6/G. 102,243 PC A03/MF A01 
PNR90622 

Numerical Simulation of the Quasi-Heterodyne Technique 

for Double-Pulsed ts. 

N90-26301/3/GAR 104,997 PC A03/MF A01 
PNR90625 

U Silica 

N90-26150/4/GAR 104,116 PC A03/MF A01 
PNR90628 

NDT in Aerospace: The Next Decade (1990'S). 

N90-26348/4/GAR 102,413 PC A0Q2/MF A01 
PNR90629 

Role of NDI in the Certification of Turbine Engine Compo- 

nents. 

N90-26349/2/GAR 102,414 PC A02/MF A01 
PNR90632 

for Fa’ Crack Growth Resist- 
y° Design tigue 

N90-26120/7/GAR 104,209 PC A03/MF A01 
PNR90636 

Soe) aoe The Only Way to Achieve a Real 

Noo 2SerT 1G 1/GAR 102,391 PC A03/MF A01 
PNR90639 

Control: A Basis for 
No0.28174/47GAR 104059 PC A03/MF A01 


Application of High Performance Metals in Gas Turbine En- 
er zs000/5/c08 103,300 PC A03/MF A01 


mae ft Noise Testing down to Earth. 
'7/0/GAR 103,306 PC A03/MF A01 


 Saeaet 2000: The le = 
N90-26000/1/GAR 102,394 PC A03/MF A01 
PNR90650 


Prediction of Rotating Disc Flow and Heat Transfer in Gas 


Ti . 

N90-26001/9/GAR 102,395 PC A03/MF A01 
PNR90663 

Fai Life Assessment Using a Short Crack Growth 


N90-26367/4/GAR 104,213 PC A02/MF A01 
PNR90664 

Cost Effective T 

N90-27002/6/GAR 103,309 PC A03/MF A01 
PNR90665 

Proto’ an in-House Business ge, Database. 

N90-26709/7/GAR 102, PC A02/MF A01 


PwRO0667 





of Rotor Blade/Stator Vane 
Dynamic Charectenetos of a Modern AERO-Engine Axial 


N90-26002/7/GAR 102,396 PC A02/MF A01 
PNR90c69 
Practical Developments in Holographic Interferometry. 
N90-26302/1/GAR 102,298 PC A03/MF A01 
PNR90670 
N90-; (O/GAR win 067 PC A03/MF A01 
PNR90671 


Impact and Requirements of New Materials on Aeroen- 
26003/5/GAR 102,397 PC A03/MF A01 


PNR90675 

Aircraft Exhaust Emissions: An Engine Manufacturer's Per- 

N90-26004/3/GAR 102,398 PC A03/MF A01 
tae 

ication of Engineering Ceramics in Gas Turbines. 

Noo-26005/0/GA 102,399 PC A03/MF A01 
POEF-T-3533 

Mobile leak-rat 

£90015783/GAR 104,785 PC A02/MF A01 
PPPL-2706 


Computation of classical triton burnup with high plasma 





temperature and current. 

DE90016670/GAR 105,295 PC A03/MF A01 
PPPL-2713 

Beta optimization in the context of reactor relevant toka- 

Ss. 

DE90016045/GAR 105,084 PC A03/MF A01 
PPPL-2715 

Finite pressure effects on sawtooth oscillation. 

DE90015871/GAR 105,083 PC A03/MF A01 
PTB-RA-25 

Radi lid ion in foo te oe ana 1988 to 

1989 in North Germany and North Norway. 

TIB/B90-82036/GAR 103,898 PC E07 
PTB-W-40(REV.ED.2) 

Waermezaehier - eine pane 5 a mit booth Zusammenstel- 

lung von Vorschriften und Regelungen fuer Waerme- und 


Warmwasserzaehler. (Heat meters - a survey with a list of 
rules - regulations for heat meters and hot water 
meters). 

TIB/B90-81897/GAR 103,120 PC E07 
Q-132 
, University of Notre Dame quarterly 


tion Laborat 
r April 1-June 30, 1990. 
:90016220/GAR 103,187 PC A03/MF A01 


R89AEB-325 

Elevated Temperature Crack Growth. 

N90-26355/9/GAR 103,305 PC A13/MF A02 
R90-1 

NoO-26490/5/GAR — T0840 PC A06/MF A01 
R-605 


Finite Element Nonlinear Analysis of Stressed Arch Frames. 
PB91-111088/GAR 103,134 PC A07/MF A07 


R-606 
Behavior of Laterally-Loaded Caissons in Purely Cohesive 


Soils. 

PB91-111104/GAR 103,136 PC A04/MF A04 
R-607 

Nonlinear Elastic Spline Finite Strip Analysis for Thin- 


Walled Sections. 
PB91-111070/GAR 103,133 PC A04/MF A04 
R-609 
Preparation and Measurement of Uniform Sand Beds in the 
Laboratory. 
PB91-111096/GAR 103,135 PC A04/MF A04 
R-610 


Nonlinear Analysis of Thin-Walled Channel Section Col- 


umns. 

PB91-111062/GAR 103,132 PC A04/MF A04 
RAE-TM-P-1182 

High Temperature Multiaxiale Creep Testing of Nimonic 


115. 
N90-26122/3/GAR 104,210 PC A03/MF A01 
RAE-TM-SPACE-374 
pny is with imple Ct 
NoO-26682/ Bean aes rh BCA ‘A03/MF AO1 
RCM-O1887/1+ 0 


ssa wy in der PAMELA in Mol/ 
oe (Chemical aerosol measurement 
analysis in the PAMELA plant in Mol/Belgium. Final 


). 
1 /B90-81941/GAR 103,897 PC E14 
RD-88/1 
Pilot Study of a Portable High Speed Weigh-in-Motion 


—. 
PB91-106062/GAR 105,751 PC A10/MF A10 
RDRR-79 


Status of the Nonmetro Labor Force, 1 
PB91-108118/GAR 105, er "ec A03/MF A03 


REPT-50-345/F 
Relation Entre Taux de Fibres et Caracteristiques Mecani- 
= des Composites Carbone-Resine (Relation between 
iber Ratios and the Mechanical Characteristics of Carbon- 
Resin Composites). 
PB91-111229/GAR 
REPT-69-3 


Inv tion into the Numerical Prediction = Bou 
Layer Transition Using the K.Y. Chien Turbulence Model. 
N90-26269/2/GAR 102,291 PC A09/MF A01 


REPT-90-069 


104,152 PC E09/MF E09 


Spatial Interferometry in Optical Astronomy. 
N90-28470/4/GAR 102,549 PC A11/MF A02 


3 Per- 
= AO1 


= AO1 


F AO1 


IF AO2 
iF AO1 
rames. 
AF AO7 
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AF A04 
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n. Final 
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REPT-90B00018 


Paap Rey Advances 
tions — 
N90-; /2/GA\ 
REPT-90B00079 
Engineering Test Results for the Moog Single Line Discon- 
N90-27776/5/GAR 105,460 PC A03/MF A01 


in Materials Science and Applica- 
105,137 PC A07/MF A02 


REPT-90B00094 
Absolute Wind Measurements in the Lower Thermosphere 
of Venus Usi — Heterodyne 
N90-27605/6. 102,793 PC ‘A18/MF A03 
REPT-90E02836 


ae Intraseasonal Variability in General Cir- 
and Observations. 

N90-27228/7/GAR 102,870 PC A06/MF A01 
REPT-100-20-55 

Considerazioni Sulla Progettazione di Componenti Per Eli- 

pay at in Compost « Matice Mealica (Dea of Holcop- 


ter Components in Metal Composites). 
N90-26894/7/GAR 102,438 PC A03/MF A01 
iy mene nl 


Pale dE toot peeve of 0 Kaetiod to Deaign nated on 


NgO-26890/ 890/1 GAR 102,437 PC A02/MF A01 


REPT-1159 
Etude Sur la Mise en Correspondence de hy par 
Recuit Simule Application a Avalos ‘Study on 
to 


ne Graphs by Simulated Annealing: 


image . Lot 1, No. 1159. Initial Report). 
PB91-111252/GAR 103,457 PC E05/MF E05 
REPT-1222 

Etude sur la Mise en de Graphes par 

Recuit Simule Application a L’Analyse D'images, Rapport 

Intermediaire (Study of en Graphs by Simulated An- 
5 ication to Image Analysis. Lot 1, No. 1222. 

Midterm oo A 

PB91-111245/GAR 103,456 PC E05/MF E05 


REPT-1223 
Etude de Mise en Phage eorcreay bene Fs Ag 
Simule. Lot 2 (Study of Matching Graphs by Simulated An- 
ae ; Image ) emeaten, Match-up of Images from Dif- 
poet 1260/GAR . 103,458 PC E0S/MF E05 
REPT-8228-88 
Confinement 5 hoomioe dans le Grand ee 
= Identification Caracti 
pee a l'Aide d’Une + yr Onecare, Recon 
‘Acoustic Confinement in the Large Hyoredynars T ier 
Identification of the Acoustic Charateristics with a One-Di- 
\ 104,945 PC A04/MF A01 
REPT-65324-633377 
Structural Value of 
pa Graded 
9 1-108068/GAR 
RFP-ADD-0001 
joie of offsite emergency planning zones (EPZs) for 
the Overview. te 


Treated Permeable Base and 
le. 
103,250 PC A03/MF A03 


Flats Plant. . 

DE90016099/GAR 105,408 PC A03/MF A01 
RFP-ASE274L-S90 

Texstar: The All-Texas Educational Satellite System. 

N90-26045/6/GAR 103,054 PC A05S/MF A01 
— 

‘enetration in GTA welding. 

besoo0ss7! /GAR 104,048 PC A03/MF A01 
RFP-4414 

Microwave vitrification of Rocky Flats TRU —— 

DE90010808/GAR 104,802 PC A02/MF A01 
RFP-4435 


of compliance specifications for Rocky Flats 
Plant criticality \ 
DE90015673/GAR 104,783 PC A04/MF A01 
Ri/RD89-171-PT-3 
Heng ey Rocket Engine Turbopump Health Monitoring 


System, Part 3 
N90-26320/3/GAR 103,333 PC A03/MF A01 
RIACS-TR-87.29 
uaeehy tor Patterns and ‘Sequences in Kanerva’s SDM as 
io Other itive Memory Models. 


N90.26522/4/GAR 
RR-174 
Effects of Aromatic Concentration on Methane Fermenta- 


tion. 
PB91-107318/GAR 103,949 PC A08/MF AOS 
RR-175 


103,382 PC A03/MF A01 


Metal Speciation and Immobilization Reactions Affecting 
the True Efficiency of Artificial Wetlands to Treat Acid Mine 
PB91-107300/GAR 104,286 PC A07/MF A07 

RR-176 
Mass Transport in Aquifers: The Distributed 


‘oblem. 
PB91-111542/GAR 103,963 PC A07/MF A07 
RR-309-1F 
of an Automated Traffic Counting System with Turn- 


PB91-108597/GAR 105,762 PC A06/MF A06 
RR-377 


of Differential Systems with Delay. 
N90-27408/5/GAR 104,248 PC A03/MF A01 
RR-779-4 
Content Proneanieon Truth System. 
N90-27380/6/ 104,026 PC A03/MF A01 
RR-784-1-IMAG-94-LIFIA 
Reconstruction de Surfaces a Partir des Contours Critiques, 
dans UN Contexte Multi-images nae 

Critical Contours in a Multi-image Context). 


104,731 PC A03/MF A01 


after of Depth | 
N90-26551/3/GAR 103,450 PC A03/' 
RR-’ 
Principles of FP2: Term Algebras for Specification of Paral- 
N90-26571/1/GAR 103,412 PC A03/MF A01 
RSRE-MEMO-4290 
Titanium-Doped Sapphire Lasers with High Energy Pump- 
N80-28050/4/GAR 105,076 PC A03/MF A01 
RSRE-MEMO-4305 


Simple Graphical Descriptions of Natural Land Profiles and 

of Fractal and sub-Fractal Models to Them. 
N90-28130/4/GAR 104,458 PC A04/MF A01 
RSRE-89023 


Purchase of Computer Equipment: Justification and Cost 
N90-28438/1/GAR 103,392 PC A02/MF A01 





RSRE-89024 

Basic Mechanisms for Computer Security. 

N90-28347/4/GAR 103,474 PC A03/MF A01 
RT/COMB-89-15 

Laboratory tests on the Italian BEL 15 reference glass. 

DE90514467/GAR 104,835 PC A04/MF A01 
RT/COMB-89-16 

Prove di deciassificazione del rifiuto Soy contenuto 

nel serbatoio F-710/D dell’impianto EUREX. ee liquid 

waste, contained in EUREX F-710/D storage tank, 

Siteation tests 

DE90514468/GAR 104,836 PC A03/MF A01 
RT/COMB-89-17 

Degradazione di policlorodifenili ad elevato contenuto di 

cloro ossidazione umida con acqua 


mediante 
(Wet oxidation of high chlorine content 


'90514469/GAR 103,914 PC A04/MF A01 
RT/COMB-89-18 

ees Oe nae o send, ici mediante il 

umido con acqua ossigenata a 

reatment of toxic and noxious organic 

wastes, by use of et nceie pentte Cty ee 


ture (applica: nuclear field)) 
DE9OS | 4470/GAR 103,894 PC A04/MF A01 
RT/COMB-89-19 


Behaviour of the Italian BEL 15 borosilicate glass incorpo- 
tating MTR HLW with reference to the disposal in clay for- 
mations. 

DE90514471/GAR 104,837 PC A03/MF A01 

RT/COMB-89-20 

Linsiante pup Senee: descrizione e risultati delle prove 
sperimentali del ee ee Se ee 
a ee results of ex- 
perimental tests on the chemical treatment of a simulated 


Db90514470/ GAR 


RT/COMB-89-21 
Relazione mre e schema delle ii in 
yh area 


programma circolazione idrica 
cuessanen 8 che INGA 3 Setale, Gea, cami 


pan ate Slug a Grou bos BC ARSIME & A01 


RT/COMB-89-23 
Assuring the completeness of closure welds in CIRENE fuel 
elements. 


DE90514474/GAR 104,895 PC A03/MF A01 
RT/FARE-89-4 


Soars 4 Sp cae 6 hee 
Rutherford 


diante spectrometry. ( 
ization, by Haag: age spectrometry, of oi 
DE90514465/GAR 


103,788 PC A03/MF A01 
RT/FARE-89-5 


Tecniche di i fotovoitaici: misure 

effettuate presso Trabosetent ‘are-Foto durante ii Pep 

Round Robin 1987. (Photovoltaic devices: Calibration tech- 

e008 4466/GAR 103,789 PC AQ4/MF A01 
RT/FARE-89-9 

| camini solari dell’edificio bioclimatico dell’ENEA di Ispra: 

Primi_risultati — Ispra (Italy) bioclimatic 


building solar 
DE90514429/GAR 109,114 . PC A07/MF A01 
RT/FUS-88-31 


Tokamak configuration analysis using the toroidal multi- 
poles method. 


103,182 PC A0S/MF A01 


SAND-89-0866 


DE90514475/GAR 104,769 PC A03/MF A01 
RT/FUS-89-9 


Mechanism for neutron emission from deuterium trapped in 
DE90514476/GAR 105,334 PC A03/MF A01 


RT/FUS-89-12 
Search for neutron from deuterated 
DE90514479/GAR 104,770 BC AOS/MF AO1 
RT/FUS-89-24 


of ICF reactor to drive 
Sensitivity targets to long-wavelength 


DE90514480/GAR 104,771 PC A03/MF A01 
RT/PAS-89-24 


De90s14464/GAR ge 104,499 PC A02 
RT/PAS-69-27 


Una filtrazione limitare la dail’ ener. 

Bru nergy Jopendoncy ofa single Be dosometa) 
a single TL dosemeter). 

DE9051 i 105,337 PC A03/MF A01 


= of Aa A simple parametrization method. 
DE90514415/ 105,056 PC A03/MF A01 
RT/TIB-89-27 


Excimer laser: Status and 

DE90514416/GAR 105,057 PC A03/MF A01 
RT/TIB-89-30 

Non Hermitian evolution of two-level a 

DE90514481/GAR 108, PO AOS/ME A01 
RT/TIB-89-31 


lonic molecular films. Applications. 3. Electron beam stimu- 


lated 

DE90514482/GAR 104,125 PC A02/MF A01 
RT/TIB-89-32 

Electric field distribution and electrode design for the ex- 


cimer 
DE90514417/GAR 105,058 PC A03/MF A01 
RT/TIB-89-33 


Misure di assorbimento gassoso in un impianto LIDAR ad 
anidride carbonica. (Carbon dioxide laser measurement of 
absorption coefficient of gases (remote sensing of air pollu- 


tion)). 
DE90514413/GAR 103,820 PC A03/MF A01 


RT/TIB-89-34 

ENEA racetrack microtron: Design criteria and 

DE90514483/GAR 105,335 PC A03/MF A01 
RT/TIB-89-38 

Introduction to the theory of free electron lasers. 

DE90514424/GAR 105,061 PC A03/MF A01 
RT/TIB-89-49 

Cold-fusion: A scheme. 

DE90514532/GAR 105,342 PC A03/MF A01 
RT/TIB-89-54 

Long pee. narrow bandwidth carbon dioxide 

laser Seppie wand DAR apy applications. 

DE90514414/GAR 102,904 PC A03/MF A01 
RTI/STUDI-STRAT-88-4 

Ricerca sulla eee : definire indicatori yey 

dei consumi op -eg 

ey al A. uaeee anes case 

DE90514428/GAR 103,583 PC AQ5/MF A01 
RTI/TIB-89-19 


pene pene ae R.S. sul reattore la fotosintesi di pol- 
veri ceramiche. (C.A.R.S. Gagnosice on covawic powder 


Besvost4se2/GAR 104,009 PC A03 


RTI/TIB-69-25 
L'elettrochimica degli esperimenti alla Fleischmann e = 
Saaee and Pons experimental electrochemistry: Criti- 
cal notes) 

0DE90514514/GAR 103,211 PC A03 
S-605 

Tutorial on Error Correction a 

N90-28339/1/GAR 103,428 PC /MF AO1 
SAIC-89/1148 


Analysis of Reactor Trips Originating in Balance of Plant 


NUREG/CR-5622/GAR 104,879 PC A10/MF A10 
SAND-88-1221 
eames mechanical codes first benchmark exercise: 


Part 1, Thermal analysis. Yucca Mountain 
DE90014853/GAR 104,809 PC A06/MF A01 


SAND-88-3158-REV 
User’s manual for the Trajectory Simulation and Analysis 


DE90014850/GAR 105,607 PC A08/MF A01 


Internal ~~ mam Tech Control TRAINER. 

DE9001 /GAR 103,439 PC A06/MF A01 
SAND-89-0865 

POC/ET Tech Control Trainer user's 

DE90014856/GAR 103, PC A03/MF A01 
SAND-89-0866 

ECMC Tech Control Trainer user's guide. 

January 15,1991 OR-93 
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DE90014857/GAR 103,441 PC A03/MF A01 
SAND-89-2101/3 
N Reactor probabilistic risk assessment supporting caicula- 
tions. Volume 3, i -U. 
DE90014861/GAR 104,912 PC A99/MF A04 
SAND-89-2284C 
silicon displacement damage ratios support the 
to replace the ASTM E-722 damage function with the 
NOY calculated 
DE90016225/GAR 103,519 PC A03/MF A01 
SAND-89-2304 


ee ot Cyn a ee 


DESO! /GAR 104,764 PC A04/MF A01 
SAND-89-2771C 

Renormalization from density functional theory strong cou- 

pling models for the electronic structure of La(sub 

2)CuO(sub 4). 

DE90015990/GAR 105,115 PC A02/MF A01 
SAND-89-2877C 

Intrinsic (.) reference ; 

DE90015714/GAR 104,004 PC A03/MF A01 
SAND-89-2878C 

Desoorsrie/Gak rewing 005 PC A03/MF A01 
SAND-90-0127 


ee en mr rene 


with the Ci in 40 CFR Part 191. 
NUREG/CR-5521/ GAR 


104,841 PC A04/MF A04 











SAND-90-0593 
PREGO: A simulation code for one-di ional vi: lasti 
acoustics. 
DE90014859/GAR 105,002 PC A03/MF A01 
Viscoelastic material model for computing 
DE90014851/GAR 104,110 PC AOS ‘A0a/M A01 
SAND-90-0647C 
Thermochemistry of shock-induced exothermic reactions in 
selected porous mixtures. 
DE90016104/GAR 104,975 PC A02/MF A01 
SAND-90-0776 
i Property mapping of the ductile cast iron 
IK KfK cask. 
DE90014854/GAR 104,790 PC A03/MF A01 
SAND-90-0800C 
Cotes fiber interferometric sensors for chemical detection. 
90015394/GAR 103,163 PC A03/MF A01 
oa 
a of exploding cylinders. 
_besoreiber /GAR "foa 988 PC A03/MF A01 
ean ine National Laboratories’ work in solar detoxification of 
hazardous wastes. 
DE90016106/GAR 103,904 PC A03/MF A01 
SAND-90-1002C 
Refractive | Gradi pom for transient 
discharges or expensions of vapor or 
DE90015840/GAR 105,082 PC A02/MF A01 
SAND-90-1003C 


om ee a extraction applied-B ion diode 
the HELIA linear induction adder in 


positive 
104,768 PC A02/' 


DE90017042/ GAR F AO1 
SAND-90-1167 

Analysis of Textor disruption thermal data 

DE90016691/GAR 104,765 PC A02/MF A01 
SAND-90-1317 


Measuring the dynamic compression and release behavior 
Of the Paintbrush and Tunvel Bed (NTS) Tutte. over the 


1--13 GPa. 
DE90014864/GAR 104,475 PC A04/MF A01 


SAND-90-1466C 


3D, Saar . Particle-in-cell code, ener. 
DE90016221/GAR 05,254 PC A02 
SAND-90-1491C 


Numerical models of beam in ion induction linacs. 
DE90017043/GAR 105,312 PC A01/MF A01 
SAND-90-1522 


HERMES Ili Control and Monitor System, technical refer- 


ence. 

DE90014867/GAR 105,230 PC A0S/MF A01 
SAND-90-1583C 

Ceereneet st the force envelope for an acceleration/ 


extremal controlled vibration test. 


Dev0o1S7 12/GAR 105,213 PC AQ2/MF A01 
SAND-90-1680 

Statistical characterization of a mode-stirred chamber. 

DE90014860/GAR 105,229 PC A04/MF A01 
SAND-90-1845C 

\ QML for radiation hardness assurance. 

90015697/GAR 104,433 PC A03/MF A01 

SAND-90-1924C 

Functional modeling of the transient radiation response for 

DE9001 /GAR 103,517 PC A02/MF A01 
SAND-90-1955 

Oxygen Deficiency Monitor System. 
OR-94 VOL. 91, No. 2 


DE90014866/GAR 104,299 PC A03/MF A01 
SAND-90-2018C 

Theoretical , aa yo . 

DE90015992/GAR 104,753 PC A03/MF A01 
SAND-90-2060C 

Infrared rey in boron carbides: Dependence on iso- 

De90017502/ GAR . 103,209 PC A01/MF A01 
SAND-90-2066C 

and operational characteristics of a Fiber Dis- 

tributed Data Interface (FDDI) ring. 

DE90016103/GAR 03,374 PC A03/MF A01 
SAND-90-2067C 

ae oe tation of a Fiber Distributed Data 

\ (FDD!) cable and network. 

DE90016102/GAR 103,373 PC A03/MF A01 
SAND-90-2120C 

Al , Optically clear, radioluminescent lights. 

DESO 1S60S/ GAR 104,774 PC A02/MF A01 
SAND-90-2130C 

Electronic and y+ le power applications. 

DE90015567/GAR 103,499 PC A03/MF A01 
SAND-90-2255C 

Software safety workshop problem. Application of hardware 

safety pri to software. 

DE9001 /GAR 103,396 PC A02/MF A01 

SAND-90-2287C 


poe ee! Insulated Transmission —_ * pment a 
version for the RADLAC II linear 
DE90016896/GAR 105, PC aG2/MF A01 
SAND-90-2313C 
someone es, eaenanee frequency analysis: Perspectives and 
E900 16860/GAR 104,793 PC A02/MF A01 
SAND-90-7032 
Design, testing and fabrication of an extruded, linear focus 


5E90014850/GAR 103,785 PC A03/MF A01 
SDL/89-083 

(ALE) Design Study for Infrared Limb Experiment 

N90-26869/9/GAR 105,681 PC A08/MF A01 
SERI/TP-210-3833 


SERI preprints for the 21st IEEE photovoltaic specialists 
conference. 


DE90000341/GAR 103,781 PC A08/MF A01 

aa 1-3896 
Materials analysis and device optimization of CulnSe2 solar 

= Final subcontract report, 16 January 1987-15 January 

DE90000365/GAR 103,784 PC A04/MF A01 
SERI/TP-211-3909 

High efficiency CulnSe2 and CulnGaSe?2 cells and materials 

research. Final subcontract report, 1 November 1987-31 

October 1989. 

DE90000362/GAR 103,782 PC A04/MF A01 
SERI/TP-211-3914 


Two terminal CulnSe2 based cascade cells. ‘eeu subcon- 
tract 16 January 1987-15 January 198 


DE /GAR 103,783 PC A03/MF A01 
SERI/TP-232-3597 
Evaluation re! available saline water resources in New 


luction of microalgae. 


beegoogsi 17 AR 104,498 PC AOS/MF A01 
SERI/TP-255-3537 


Evaluation criteria and test methods for electrochromic win- 


DE90000334/GAR 103,122 PC A04/MF A01 
SERI/TP-260-3729 

Planning framework for transferring building energy technol- 

DE90000347/GAR 103,569 PC A09/MF A01 
SFB-58-FB-80-01-02 


Einfluss des Verhaeltnisses be nanan , Steuerweg bei 
einem miniaturisierten Bedienelement. luence of the re- 


acts Repetene control force and conan do distance with a 
turized control element). 
TIB/AB0-81960/OAR 102,515 PC E07 
SFB-58-FB-80-12-02 


Entwurf und Aufbau eines flexiblen autonomen elektronis- 

chen Anzeigegeraetes. (Design and structure of a flexible 

TIB/A90-81967/GAR ‘102,514 PC E07 
SFB-210/E-60 

praew yon on transitional boundary layers with wake-in- 

Ti5780081846/GAR 102,367 PC E07 
SI/R-881008 

Restprodukter fra avfallsforbrenning. (Residues from munic- 





jest solid waste incinerat 
90518765/GAR 103,832 PC A03/MF A01 
SIEMENS-KWU-U9-4 14/87/029 
2 J Hochenergie-TE-Excimerlaser bei hoher Wiederholrate. 
ee td excimer laser at high 
B/B90-81837/GAR saa’ 105,078 PC E09 


SLAC-PUB-5247 

Determination of alpha (sub s) from a differential jet multi- 

=e at SLC and PEP. 
13573/GAR 105,225 PC A01/MF A01 

SLAC-PUB-5292 

Cross System Extensions (CSE) experience. 

DE90016686/GAR 105,302 PC A02/MF A01 
SLAC-PUB-5299 

Interaction ri considerations for a B-factory. 

DE90016684/GAR 105,300 PC A03/MF A01 
SLAC-PUB-5302 

SSCTRK: A particle tracking code for the SSC. 

DE90016682/GAR 105,298 PC A01/MF A01 
SLAC-PUB-5304 


Stability of orbits in nonlinear mechanics for finite but very 
(52800 16685/GAR 105,301 PC A01/MF A01 





SLAC-PUB-5305 
Pad readout of the SLD Warm Iron Calorimet 
DE90016679/GAR 105,297 PC A02/MF 01 
SLAC-PUB-5312 
Bound-state and gluon tributi to struct 
functions in ‘ 
DE90016678/GAR 105,296 PC A03/MF A01 
SLAC-PUB-5313 
Conference summary: Quantum chromodynamics at small 
x. 
DE90016683/GAR 105,299 PC A02/MF A01 
SLAC-TN-87-3-REV 
os EGS4 shower displays with the Unified Graphics 
— jevision. 
DE90017027/GAR 104,787 PC A04/MF A01 
SLAC-360 
Properties of hadronic decays of the Z boson. 
DE90014869/GAR 105,231 PC A07/MF A01 
SLAC-367 
Searches for new quarks and leptons in Z boson 
DE90014870/GAR 105,232 PC A06/MF A01 
SLAC-368 
Proceedings of the REXX symposium for developers and 
users. 
DE90016696/GAR 103,398 PC A11/MF A02 
* Granger 
spectroscopy at 11 GeV/c and Cherenkov 
Ring tnaging at at ~ tine SLD 
105,331 PC A12/MF A02 
SLAC-370 
Valiant little terminal. A VLT user’s manual. 
DE90016695/GAR 103,375 PC A06/MF A01 
SOL-90-10 
Pseudo-monotone complementarity problems in Hilbert 
space. 
DE90016310/GAR 104,232 PC A03/MF A01 
SOL-90-11 
Modifyi ee CS Op Se Oe 4 
DE90016721/GAR 104,253 PC A04/MF A01 


SP-RAPP-1989:53 


Twistlocks. 
PB91-110957/GAR 
SP-RAPP-1990:02 


clic Fatigue of Yttria hewmen Zirconia Polycrystals. 
Phen. 110965/GAR (04,108 PC A03/MF A03 


SP-RAPP-1990:11 


105,738 PC AQ3/MF A03 


Audio and —— A Literature Study. 
PB91-110973/G, 103,370 PC A04/MF A04 
SP-RAPP-1990:18 


Brandrisker vid Lagring och ee av Brandfarlig Vara 
(Fire Risks within Oil Tank Storage Areas). 
PB91-110940/GAR 103,681 PC A04/MF A04 


SR-SER-45 

— ry ny na Community Care Demonstra- 

PROT. yi-108848/0AR . 103,997 PC A07/MF A07 
SR-1277 

pans Methods for Ship Motion and Wave Load Predic- 


PBDI. 104950/GAR 104,946 PC A11/MF A11 


SRI-04-8542-2 
Structure-Borne Noise Estimates for the PTA Aircra 
N90-28396/1/GAR 102,473 PC AO4/ ME A01 
SRO-NERP-19 
Vegetation of the Savannah River Site: Major community 
BE80017254/GAR 104,266 PC A07/MF A01 
SRO-NERP-20 


Endangered, threatened, and rare vascular flora of the Sa- 


vannah River Site. 

DE90017255/GAR 104,267 PC A07/MF A01 
SSC-CC 171-1989 

Canada. Atomic Energy Control Board: Annual report 1988- 


89. 
MIC-90-02952/GAR 104,868 PC E07/MF E01 
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SSC-CW69-5/78E 
Reevaluation of the status of Peary caribou and muskox 
within the Bathurst Island complex, Northwest 
erritories, July 1988. 
MIC-90-02373/GAR 104,708 PC E12/MF E01 
SSC-EN21-83/1989E 
Toward a common future: A gome on sustainable develop- 
bey and its sah ly ahaa 
Cone 974 PC E07/MF E01 
eepanietaie-<ee 
} ene of T ene and Technical Services 
MIC_90-02400/GAR 3 105,405 PC E07/MF E01 
SSC-EN72-15/1989 
Directory of wildlife and habitat specialists. 
MIC-90-02430/GAR 104,711 PC E12/MF E01 


SSC-EN93-8/ 1979 


MiG-80-03402/GAR 


SSC-FS1-14/1988 


103,864 PC E07/MF E01 


Get Speen Service: Activity report, 1987-88. 
MIC- / 104,935 PC E07/MF E01 
SSC-FS97-16/60 


patentee da > Physical data collected in the Beaufort 
summer, 1 


MIC-90-01271 iGan 104,936 PC E17/MF E01 
SSC-FS97-16/75E 


\ce-based sea-ice and meteorological data 

obtained over the N.E. Newfoundland Shelf, 1988-89. 

MIC-90-02022/GAR 104,500 PC E12/MF E01 
SSC-M1-5/1988 

Canoe. Grew. Mines and Resources Canada: Annual 

MIC-90-02945/GAR 104,635 PC E12/MF E01 
SSC-M27-22/1989-1E 

Canadian Petroleum Industry: 1989 monitoring report: First 

six months. 

MIC-90-02257/GAR 103,674 PC E12/MF E01 
SSC-M35-2/89-2 

Canadian iron ore industry statistics, 1988. 

MIC-90-00306/GAR 104,556 PC E07/MF E01 


SSC-M38-15/89-5E 
Surface Crown Pillar Evaluation for Active and Abandoned 


Mines: Wreryy of the international conference. 
MIC-90-01318/GAR 104,581 PC E17/MF E01 
SSC-M44-88/19 


of the Scotian 


Petroleum resources 01 Shelf. 
MIC-90-01146/GAR 104,574 PC E07/MF E01 


SSC-M44-89/11E 
and ae tions in Wel- 
lington. Sy lngton, Byam Martin, Austin, and wpe tery eh Cana- 
MIC-00T 107/GAR 104,951 PC E07/MF E01 


SSC-NM95-43/6E 
tic study a recent bison, with particular consider- 


ation of the W 

MIC-90-02218/GAR 104,707 PC E07/MF E01 
SSC-R71-19/62-1989E 

Groundwater resources —— from drilling waste, 

Northwest Territories and Y' 

MIC-90-00444/GAR o” 04, 558 PC E12/MF E01 
SSC-R71-22/1968 

Index to mining assessment reports: Yukon, 1988. 

MIC-90-02031/GAR 104,603 PC E19/MF E01 
SSC-R71-41/1988E 

Northern Affairs Program (Canada). hae > Bes gas Explora- 

oes and Geological Services Division: Yukon exploration, 

MIC-90-02028/GAR 104,602 PC E17/MF E01 
SSC-22 

Aperture task ee net toes ee ee 

DE90014105/GAR 105,226 A01 


SSC-333 
ee See Cs SERRE 


PBOI- 104950/GAR 104,946 PC A11/MF Al1 
SSCL-305 

SSCTRK: A particle tracking code for the SSC. 

DE90016682/GAR 105,298 PC A01/MF A01 
STEV-NYEL-90-1 


jen re00. Ihogretorws MHD. Teknikbevakning. Slutrapport 





MHD. Technology exam- 
ination. Final report Jan 1990). 
DE90518766/GAR 103,559 PC A03/MF A01 
STEV-NYEL-90-5 


SS ea atcnmeeae (Solar cells for energy pro- 
DE90518767/GAR 103,797 PC A04/MF A01 





STEV-NYEL-90-6 

Final report. Project solar cells EG. 

DE90518768/GAR 03,798 PC A03/MF A01 
STEV-VIND-90-20 

Some aspects of wind diesel syst with ref to 


Chalmers 
DE90518772/GAR 

STEV-VIND-90-22 
Use of rare-earth-metals and disc-designed generators in 
order to increase the output from the windmill. 


diesel system. 
103,727 PC A03/MF A01 


DE90518773/GAR 
STEV-VIND-90-23 


103,728 PC A02/MF A01 


DE90518774/GAR 103,729 PC A03/MF A01 
STEV-VIND-90-27 


Induction machines with two three-phase windings in con- 


vertor 

DE90518775/GAR 103,730 PC A02/MF A01 
STEV-VIND-90-28 

Electrical system with frequency convertors for variable 


speed operation of 

DE90518776/GAR 103,731 PC A02/MF A01 
STEV-VIND-90-29 

Variable ac-generators in wind convertors. 

besos IetTT/Gan 103,732 BE A02/MF A01 
STEV-VIND-90-32 


Some preliminary results from airborne 


measurements in a coastal region in 1989. 

DE90518781/GAR 102,879 A03/MF A01 
STEV-VIND-90-33 

NaS of Dale Camo apne, auitans te ceed ant oe 

bulence measurements, with some wind energy applica- 

DE90518782/GAR 103,778 PC A03/MF A01 
STEV-VIND-90-34 

Evaluation of an autonomous wind-diesel system with a dy- 

namic battery 

DE90518778/GAR 103,733 PC A02/MF A01 
STEV-VIND-90-36 

Vindkraftverk . Slutrapport. (Wind power plant 

DE90518783/GAR } 103,734 PC A03/MF A01 
STEV-VIND-90-37 

GAROS input deck q 

DE90518784/GAR 103,735 PC A03/MF A01 
STEV-VIND-90-38 


GARFEM input deck 
DE90518785/GAR 
STEV-VIND-90-39 


‘103,796 PC A03/MF A01 


Implementation of shear offset and rigid offset in finite ele- 

ment code GARFEM. 

DE90518786/GAR 103,737 PC A04/MF A01 
STEV-VIND-90-41 

Harmonic currents torque pulsations with pulse width 


tinnen tonteed methods in om AG ton motor drives. 
DE90518769/GAR 103,726 PC A02/MF A01 


STEV-VIND-90-43 
Analysis of the environmental noise situation around a large 


DE90518770/GAR 103,873 PC A07/MF A01 


STEV-VIND-90-44 

Preliminary study of the marking of wind turbine noise by 

ambient sound. 

DE90518771/GAR 103,874 PC A03/MF A01 
SU-CMR-90-5 

Protein oe Growth in Low Gravity. 

N90-26663/6/GAR 104,263 PC A03/MF A01 
SU-JIAA-TR-88 

Two Dimensional Study of Rotor/Airfoil interaction in 

N90-27694/0/GAR 102,445 PC A03/MF A01 
SUPRI-TR-70 

Study on Newton related nonlinear methods in well test 

ot Production schedule optimization and reservoir 

DE90000249/GAR 104,520 PC A06/MF A01 
SUPRI-TR-74 


Semeate copmmamens.<) honk Seven Oe Si Nant Sax 


petroleum 
DE90000236) 104,519 PC ASA/ME A01 


SUPRI-TR-76 
SUPRI heavy oil h thi 
October 1, 1988-September 30, 198: 
DE90000250/GAR 


SUPRI-TR-77 
ns aammmmmaldimamtamna plist iu 
DE90000251/GAR 104,522 PC AO7/MF A01 
SUPRI-TR-78 
Effect of metallic additives on in situ combustion of Hun- 
Beach crude 





th annual report, 
104t 521 PC A07/MF A01 


DE90000250/GAR 104,526 PC AOS/MF A01 
SV-UG-1990-8 
Vaermning av ventilationsluft med gas. (Gas heating of ven- 


tilation air). 

DE90796210/GAR 
TAMRF-6382-90-02 
Radiation and Chemistry Models for Aero- 
capture Vi 4 

N90-27973/8/GAR 105,621 PC A0S/MF A01 
TAO-50277 

Advanced Transport a> boone Software Upgrade: 

- Management/Flight Controls by orp sg oy 

102,513 - PC A99/MF A04 


28366/4/GAR 
Soil Stabilization Mat for Lunar Launch/Landing Site. 


103,710 PC A06/MF A01 


TEX-4312 


TIB/A90-81867/GAR 


N90-26128/0/GAR 
TIB/AS0-61842/GAR 


Vaerk — 


105,530 PC A04/MF A01 





PROSYT, \ 
3: mit PASQUALE, Verifikation und 
Coordinated research 


TIB/A90-81842/GAR 
TIB/A90-81843/GAR 
Sondre. on Laserloetens. Schlussbericht. (Fundamen- 


Final report). 
Tig/Ao-e1643/ 104,063 PC E07 
TIB/A90-81844/GAR 


438 PC E07 


tool materials by) ua ). # 
TIB/A90-81844/ 104,183 PC E07 


TIB/A90-81845/GAR 


and low ‘ 
TIB/A90-81845/GAR 358 PC EO7 
TIB/A90-81849/GAR 
Entwicklung und von Filtermedien zur hochgra- 
digen Abscheidung von Konzentra- 
Abechhussbencht ao AA 
Lape on hey of filter 
comunan of clans Se ota in low con- 
con eat a medium emissions. 


FiB/AS0-Bt6 1849/GAR 103,852 PC E07 
TIB/A90-81850/GAR 


blo. igh pressure pe under dren properties of a flexi- 
pressure pipe under Gifferent load cases (EX). 


TiB/AgO-B 850/GAR 





104,680 PC E07 
TIB/A90-81851/GAR 
- Seete Messverfahren fuer den Einsatz 
ment of fiber optic ; process for use as inline 
TBasosiesnaan 104,789 PC EOT 
TIB/A90-81852/GAR 
Untersuchungen zur ae Entwicklung und Ausbrei- 
ee i 





the recognition, development and a 
cracks i cast Fon matorais thigh temperate. Final 
TIB/A90-81852/GAR 104,184 PC E07 

TIB/A90-81853/GAR 





prove the 3 information obtained from noise emission 


as fault 
718/A90-81 /GAR 
TIB/A90-81854/GAR 
Behaelterversuche zur Verbesserung der Aussagefaehigkeit 
der Schallemission als Fehlersuch- und Klassierverfahren. 
Abschliussbericht. (Container experiments for i ing the 
information obtained from noise emission as a finding 
process. Final report). 








TIB/A90-81854/GAR 104,889 PC E07 
TIB/A90-81855/GAR 
Lorene Wirkung von Oberflaech h in 
auf das Zeitstandverhalten hochwarmfester Nickeilegierun- 
B i (Long-term effect of surface protec- 
measures on creep behaviour of temperature-re- 
sistant nickel Final report). 
TIB/A90-81855/ 104,172 PC E07 
TIB/A90-81862/GAR 
Charmproduktion in 800 GeV/c Proton-Proton-W lechselwir- 
kungen. (Charm production in 800 GeV/c proton-proton 
ir nteractions) 5 
TIB/A90-81862/GAR 105,373 PC E07 
TIB/A90-81863/GAR 
Trdnsiationsinvariante globale Ladungen in einer lokalen 
Streutheorie masseloser Teilchen. 


(Transiation-invariant 
gba chrges i local scatrng inecry of macsiss ar 
Tib/A90-81863/GAR 105,374 PC E07 

TIB/A90-81864/GAR 
Quelien von Photonen in hadronischen Ereignissen der 
yoann 3 Vernichtung, (Source of photons in ha- 
the electron-positron annihilation). 


TiavAg0-S1684/GAR 105,375 PC E07 
TIB/A90-81865/GAR 
Ruhemasse des E Untersuchung 
des Tritium-Betaspektrums. ( mass of the electron an- 
tineutrino - study of the tritium beta J 
TIB/A90-81865/GAR 105,376 PC E07 
TIB/A90-81866/GAR 
Phononennachweis Absorption von Kernstrahiung. Ein 
(Phonon detection after absorption 
of nuclear radiation. A new detector concept). 
TIB/A90-81866/GAR 105,377 PC E07 
TIB/A90-81867/GAR 


Experimentelle Bestimmung von Kernmassen radioaktiver 
Nuklide im Massengebiet um A= 90 und A= 148 durch 


January 15,1991 OR-95 








NTIS ORDER/REPORT NUMBER INDEX 


Messung der totalen Zerfallsenergie. (Experimental determi- 
nation of nuclear masses of in the 
mone aien.ernna A= 90 and A= 148 by measurement 


of the total decay energy). 
TIB/A90-81867/GAR 105,378 PC E07 
TIB/A90-81868/GAR 
fue et dynamische Untersuchui 
die OPTIWA-Versuchswindturbine. (Stat 
vestigations of the tower for the OPTIWA experimental 


wind 
TIB/A90-81868/GAR 103,744 PC E07 
TIB/A90-81869/GAR 
und a des OPTIWA-Rotorbliattes mit 


der Finiten Elemente. (| In and investiga- 
fion of the OPTIWA rotor blade using finite element 
TIB/A90-81869/GAR 103,745 PC E07 
TIB/A90-81873/GAR 
Verkuerzte Li 


ebensdauerpruefung von elektrischen R 
on ga Prrennd conton bis vets tor sleohte titnier 


ters). 
TIB/A90-81873/GAR 103,711 PC E07 
i nt a 
le und -emissionen von Fichten mit unters- 








che Schadsymptomen. Schlussbericht. (Content and 

emission of a spruces with different disease 

a. report). 

TIB/A90-81874/GAR 104,472 PC E07 
TIB/A90-81875/GAR 

Aktueller Stand der Pyrolyse von cise poaen he Refer- 

ate. (Status report on hx d rej apers). 

TIB/A90-81875/GAR “103,932 E07 
TIB/A90-81876/GAR 

Stoff- und reaktionstechnische Untersuchungen zur gemein- 

samen Hy von kohie und erdoelstaemmigem 

Vakuumrueckstand. (Materials and reaction process — 

on coprocessing of vacuum residues 

TiB/ ROO DIBTEIGA 103,684 PC E07 
TIB/A90-81881/GAR 

Ermittlung der een, des Systems 

Brenner/Kessel fuer See an ie Energieeinspar- 


ung durch optimale Abstimmung der Komponenten. Absch- 
lussbericht. T. 4. Untersuchung von Brenner-Kessel-Kom- 
binationen unter den ey des Bundesumweltzei- 
chens RAL-UZ 9 und RAL-UZ 46, Ausgabe Juli 1987. (De- 
termination of compatibility conditions of the burner/boiler 


system for ot pa heating means 

optimum componen' haat. Final report. Pt. 4. Testing 

of burner/boiler fooler combinations tor the Bun- 

desumweltzeichen). 

TIB/A90-81881/GAR 103,712 PC E07 
TIB/A90-81882/GAR 

Ermittiu 


pasa essel fuer nergieeinspar- 
ung durch optimale fywamn med der Komponenten. Absch- 


ie Untersuchung der Druckschwingungen 
beim Ariahrvorgang > apne aang gy ag eS a 
compatibi conditions of the burner/boi 


der Nes cage tie ape ah des Systems 
Heizungsanlagen zur 


mination of 
system for ne Bans heating systems by means --' 
pe meged Fane seme adjustment. Final report. Pt. 3. Investi- 


gation o g during the 
Start. ecuador combinations). 
TIB/A90-81882/GAR 103,713 PC E07 
TIB/A90-81883/GAR 
Untersuchungen der Spe ees durch 
HTR-R nach dem Vented Confine- 
ment-Konzept. Fachbericht 2.3. Aerosolqueliterm bei der 
Druck nach einem Wassereinbruch beim HTR- 
‘orrosion. (investigation of fission 
HTR reactor containment accord- 





hike. Lhalh 











ing to the nan confinement echnical report 
—— ce terms due to — le corrosion and 
pressure r ro a consequence of water ingress into 
the modular HTR). see 
TIB/A90-81883/GAR 104,799 PC E07 
TIB/A90-81884/GAR 
Untersuchungen der Spaltprodukt-Rueckhal durch 





R-Realk hutzgeb de nach den Vented Confine- 
ment-Konzept. Fachbericht 2.4. Chemie und Transport von 
des HTR-Moduls. (Investi- 
et section abataimecnmona: reactor con- 


ment according to — confinement concept. 
Technica report 2.4. Chemistry and transport of iodine in 
the reactor containment building of the modular HTR). 

TIB/A90-81884/GAR 104,800 PC E07 
TIB/A90-81885/GAR 

meonten und Werksofen. Sch Qualifikation von Brennele- 

menten und Werkstoffen. lussbericht. (The HTR modu- 

lar power oe Qualification of fuel elements and 

materials. Fi 

TIB/AGOSISES/GAR 104,901 PC E07 
TIB/A90-81886/GAR 

Klimatische Verhaeltnisse in im Hinblick auf die 

neuartigen W. (Climatic con- 

ditions in Bavaria in view of novel forest disease. Final 

TIB/A90-81886/GAR 102,903 PC E07 
TIB/A90-81887/GAR 

Lege von a aus natuerlichen Waes- 

po (Stripping and analysis of methane from natural 

TIB/A90-81887/GAR 104,959 PC E07 
bi coe hae gia 


lectalr cr Meleche, Vireo. 
OR-96 VOL. 91, No. 2 


(oiieler and porte 


gungskonzept fuer einen Schlachthof mit Energie aus re- 
tiven Ressourcen. (Joint mesophilic biogas fermenta- 
tion of dissolved, colloidal, and pemindeie mene exten ant 


solid wastes. Concept for ‘supplying an abattoir with energy 

from renewable resources). 

TIB/A90-81888/GAR 103,964 PC E07 
TIB/A90-81889/GAR 


Pyrolyse von ausgefaultem Klaerschiamm in der Wirbels- 
chicht. Eine ingsalternative. Eine ore 
— (Pyrolysis — sewage sludge in a fluidized 
bed. A waste lernative). 
TIB/A90-81889/GAR 103,933 PC E07 
TIB/A90-81890/GAR 
Wasserstofferzeugung aus Wasser in Ge- 


Photochemische 
— von Zinksulfid-Katalysatoren. (Photochemical hy- 
rogen tion from water in the presence of zinc sul- 


fide cai ). 
TIB/A90-81890/GAR 103,190 PC E07 
TIB/A90-81891/GAR 


Ri p Temperatur- 

Spe ae vor uehiten Waen- 

den an Kohi ff- und = men und der 
it theoretischen Rech- 

(Reman 4 spect 


concentration ai tt hydrocarbon 
and flames in ete layers in pee, of cooled 
walls as well as comparison o' measurement results 
with theoretical calculations. Interim report). 
TIB/A90-81891/GAR 103,223 PC E07 
TIB/A90-81892/GAR 
Untersuchung der ‘-— beim Abbrand von polyk- 
ristallinem Graphit. (Investigation of the es formation 
burn-off of polycrystall 


line graphite). 
TIB/A90-81892/GAR 104,109 PC E07 


und Konzentra- 











TIB/A90-81893/GAR 
Untersuchung der n Ri 
Abbau aliphatischer Kohlenwasserstoffe durch oo te 
dikale. (Investigation the ai pat 
during the decomposition of aliphatic hydrocarbons by hy- 
droxyl radicals). 
TIB/A90-81893/GAR 102,860 PC E07 
TIB/A90-81945/GAR 
Ergaenzu topographischer Karten durch die ‘Metric 
Camera’. lussbericht. (Map revision using satellite 
phot inal report). 
TIB/ 1945/GAR 104,459 PC E07 
yan eel 
Erweiterung der T: hichttechnol Phase 
Abschlussbericht. i, (Expansion of the TaN thin film aS. 
¥¥/A9081946/GAR 103,532 PC E07 
TIB/A90-81947/GAR 


Entwicklung von FET-Breitband- und FET-Kanalverstaer- 
kern sowie von | in TaN-D 
fs somone ge (Development of FET broadband and 





oe ae °. well as insulators in TaN thin film 

technology. ~ 

TIB/A90-81947/GAI 103,533 PC E07 
TIB/A90-81948/GAR 

Entwicklu 


ing von Abwaertsmischern fuer hs ae GHz und 
14/11 GHz. Abschlussbericht. (Development of downcon- 
verters for 14/12 GHz and 14/11 GHz. Final report). 

TIB/A90-81948/GAR 105,656 PC E07 





TIB/A90-81949/GAR 
Vergleichende Unt h m Einsatzverhal 
Sehneiden aus linem Diamant beim Drehen von 
Aluminium-Siliziu guss-Legierungen.  Zwischenber- 


icht. (Comparative guetes © on the service behaviour of cut- 


ting in line diamond for turning of alumini- 

um-silicon die cast alloys. Interim report). 

TIB/A90-81949/GAR 104,192 PC E07 
SE” ce 





Erprobung 
peprre tah nae FONLKOR in im m Vergith mit t aon woaneaan 
Korr new wind tunnel correction 


procedures  INKO Se sONLKOR in comparison with 
classical corrections} 

TIB/A90-81957/GAR 102,359 PC E07 
TIB/A90-81958/GAR 


Behandlung systematischer Effekte in satellitengestuetzten 
ps geodaetischen ae. (Treatment of systematic ef- 


fects in satellite- s). 
TIB/A90-81958 /G 104,496 PC E07 
TIB/A90-81959/GAR 
Elastische Eigenschaften von keramischen Verbundwerk- 
stoffen bei hohen Temperaturen. (Elastic properties of ce- 


ramic composite materials at high temperatures). 

TIB/A90-81959/GAR 104,153 PC E07 
TIB/A90-81960/GAR 

Alternative Raumfahrt-Szenarien 1990-2030. (Alternative 

flight scenarios 1990 to 2030). 
1B/A90-81960/GAR 105,466 PC E07 

TIB/A90-81961/GAR 

pep og Bend 


von Crotepesaitechnciogen 6 Sea 
i > ee Ce Se ee 


=. Hyperachallprojekte. (Identification of key feo 








lor German i in the devel- 
of f future ~~ moda transport aircraft, taking possi- 
Projects into account). 
TIB/ 1961/GAR 102,475 PC E07 
TIB/A90-81962/GAR 
numerischer Ansaetze zur Beschreibung tur- 
bulenter ell Stroemungen in komplexen Geometrien 


mit Hilfe scene ge var Koordinaten. (Veriiication 
of 





turbulent ouipticel 
in complex eau with the aid of contour adapt- 
ed coordinates). 
TIB/A90-81962/GAR 105,045 PC E07 
TIB/A90-81966/GAR 
Untersuchu' zur turbul Tropfenb g und Ver- 
dampfung unter brennkammertypischen Stroemungsbedin- 
gungen. on turbulent drop motion and vaporization 
under typical flow for combus' chambers). 
TIB/A90-81966/GAR 103,277 PC E07 
TIB/A90-81967/GAR 


Entwurf und Aufbau eines flexiblen autonomen elektronis- 


chen Anzei a. (Design and structure of a flexible 

autonomous electronic display instrument). 

TIB/A90-81967/GAR 102,514 PC E07 
TIB/A90-81969/GAR 


Einfluss des Verhaeltnisses Steuerkraft zu Steuerweg bei 

einem minia' len Bedienelement. (Influence of the re- 

eee control force and control distance with a 

TIB/A90-81969/GAR 102,515 PC E07 
TIB/A90-81971/GAR 





Ariane 5 - Hermes - Columbus. Technologische Bedeutung 
der ESA- eo pened fuer die deutsche Industrie. 
Kurzfassung. - Columbus. The techno- 
ical peas of the major najor ESA programs for German 


ustry. ). 
TIB/A90-81971/ AR 102,273 PC E07 


TIB/A90-81972/GAR 


Ariane 5 - Hermes - Columbus. Technologische Bedeutung 
der ESA-Grossprogramme fuer die deutsche Industrie. 
(Ariane 5 - Hermes - Columbus. The technological signifi- 





cance of the major ESA programs for German indus’ Ary). 

TIB/A90-81972/GAR 102,274 E07 
TIB/A90-81973/GAR 

Entwicklung und Test eines Mehrfi di 

eee and testing of a pi tart radar 

unit). 

TIB/A90-81973/GAR 103,486 PC E07 
TIB/A90-81974/GAR 


Experimentelle Simulation dynamischer Lasten an Raum- 
fahrtsystemen mittels 
pon act simulation of dynamic ‘loads on space flight 
systems by means of modal exciter force inations). 
718/A90-81974/GAR 105,578 PC E07 
TIB/A90-81975/GAR 

Profil- und Tiefschleifen von Hochleistungskeramik und 
Sonderverfahren. (Profile and deep grinding of high-per- 
formance ceramics and special processes). 
TIB/A90-81975/GAR 104,064 PC E07 


TIB/A90-81976/GAR 


Einfluss einer Kugelstrahibehandiung auf das Ermuedungs- 
verhalten von Titan-Legierungen bei erhoehten Tempera- 
turen. (Influence of shot-peening on the fatigue behaviour 
of titanium alloys at increased temperatures). 

TIB/A90-81976/GAR 104,220 PC E07 


TIB/A90-81977/GAR 
merache | Simulation instationaerer Profilumstroemungen. 
(Nu ayn of non-steady om, flows). 
(B/A90-81977/GAR 102,360 PC E07 
TIB/A90-81991/GAR 
Ja gy ene ay von Faltwerken mit elastopiastis- 
n Deformationen. (Mass of load calculations for folded 





ciate “~ structures with elastoplastic deformations). 

TIB/A90-81991/GAR 105,224 PC E07 
TIB/A90-81992/GAR 

Vergleichende Bewertu' Foe corner Organisations- 

und Rechtsformen fuer ‘de Deutsc he Agentur Raum- 


fahrt (DARA) aus openieatrtacher und mai lorien- 
tierter Sicht. (Comparative evaluation of selected organiza- 
tional and legal forms for the German Space Agency DARA 
from an organizational and management orientated point of 


view). 

TIB/A90-81992/GAR 105,467 PC E07 
TIB/A90-81995/GAR 

Theoretische Grundlagen und ree | Poa zit ar Ur 

systemen in Luft 1 - auf in- 

tersuchut der Deutschen Lufthansa 
cal —— and application of planning poached in sinines 
- demonstrated by the example of Deutsche Lufthansa AG). 

71B/A90-81905/, AR 105,734 PC E07 
TIB/A90-81996/GAR 


Untersuchungen zur regionalen Geoidbestimmung mit ‘dm’ 
Genauigkeit. (Studies on regional geoid formation with ‘dm’ 





). 
T18/A90-81 996/GAR 104,497 PC E07 
TIB/A90-81997/GAR 
pecan rage Plattennachlaeufe. (Perturbed com- 
or ite wakes). 
1B/ ADO. 997/GAR 102,361 PC E07 
tabdlbddhainah 


Weiterentwicklung eines Verfahrens zur ge eo 
tiv kontaminierter Beschichtungen von Beton- und Stahi- 





ment of a process for the oy of radioactively con‘ 

Ser nada et ae ek nrg Foo 
usi r 

TIB/A90-82013/GAR - 104,847 PC E07 


aum- 
nen. 
flight 
E07 


> E07 


tions- 
faum- 

iza- 
DARA 
int of 


> E07 


NTIS ORDER/REPORT NUMBER INDEX 


TIB/A90-82014/GAR 

Ee an Tala 
( Ny temenanan German 

Jurassic as a basis for 

soon cdaitndion to tation aati of coeione 

rays 

TIB/ 14/GAR 104,681 PC E07 

TIB/A90-82015/GAR 


Untersuchung der Spaltprodukt-Rueckhalt durch HTR- 
nach dem Vented Confinement- 














HTR: (Investigation of fission product 
retention by the reactor containment building accord- 
to the vented concept. Ti report 
2.6. Study into the filterability of an accidental atmosphere 
in modular HTR). 
TIB/A90-82015/GAR 104,801 PC E07 
TIB/A90-82022/GAR 
Ei , Bau und Betrieb einer Windkraftan- 
lage mit ‘Konzentrator - BERWIAN. Phase 
2. Ti 2. ep poe 7 construc- 
tion and operation of Lng ee be ge plant with a vortex 
augmented turbine - BERWIAN. 2. Part project 2. 
TIB/A90.82022 
TIB/ /GAR 103,746 PC E07 
TIB/A90-82023/GAR 
Te ake of energy usage 
in hydrothermal plants). 
TB. A90-82023/GAR 103,697 PC E07 
TIB/A90-82024/GAR 
Mathemat Modellierung der Kohi 
model of combustion of port mee coal). 
oa! 103,685 PC E07 
banner 
a pt metal balance rr areas 
| Bye ve industrial sources, and i tion of 
and Reeniioe cateat calculations. Ani r 
nex 
TIB/A90-82025/GAR 103,853 PC E07 
TIB/A90-82026/GAR 
Kinetik der yg katalytischen on von Stickoxi- 
den. (| of the italytic reduction of nitric 
oxides). 
TIB/A90-82026/GAR 103,224 PC E07 
TIB/A90-82027/GAR 
Erarbeitung = Grundlagen fuer den Vol der Rechts- 


eet an og 5(2) BimSchV. Bd. 1. (Elabo- 
ay the the implementation of the ordinance 
as per section £5) Federal Anti-Pollution Law. Vol. 1). 
TIB/A90-82027/GAR 103,854 PC E07 
br pe 
motas/Mola. elektrisch betriebener Leicht- 
> nDevetepmon and testing of electrical 
Tip7as082028/GAR 105,767 PC E07 
TIB/A90-82029/GAR 
Aufbau und Test einer Apparatur zur Messung von OH-Ra- 
— in der Atmosphaere. (Construction and test of an 


tus to measure the OH-radicals in the atmosphere). 
/A90-82029/GAR 103,049 PC E07 
TIB/A90-82030/GAR 


a zum Fliessverhalten der Staehle Ck 35 und X2 
CrNiMnMoNNb 21 16 5 3 unter dynamischer 
(Article on the of the steel 


flow charact 
Ck 35 and X2 GrNiMnMoNNb 21 16 5 3 under biaxial dy- 


namic 
T1B/A90-82090/GAR 104,185 PC E07 
TIB/A90-82039/GAR ; 


Erprobung von Russfiltern fuer schwere Dieselfahrzeuge. 

Schlussbericht. (Trial of — traps for heavy duty ve- 

hicles with diesel — report). 

TIB/A90-82039/ 105,768 PC E07 
TIB/B90-81822/GAR 

In orbit performance of the TV-SAT/TDF-1 heat pipe 


B/B90-81822/GAR 105,657 MF E01 
TIB/B90-81823/GAR 
Numerical study of the response of the laminar unsteady 
separated flow about a circular cylinder to changes of 
boundary conditions. 
TIB/B90-81823/GAR 102,362 PC E11 
TIB/B90-81824/GAR 


sing der Uoteragungatniton dee Lasatraele 6 
ee behaviour and the fre- 


at the tener gyro aG 1542), 


4is/800-81 .81624/GAR 104,747 PC E09 
TIB/B90-81825/GAR 
———— und Wende - Kolben-Grossflugmotor zum 
pr map eepiy yay and = from the large aircraft 
fig /800.81825/GAR 102,476 PC E09 
TIB/B90-81826/GAR 


Optimization criteria for the design of orbital replacement 
TIB/B90-81826/GAR 105,468 MF E01 


TIB/B90-81827/GAR 
Anisotropic etching of crystalline silicon in alkaline solu- 
tions. Pt. 1. Orientation dependence and behavior of passi- 
TIB/B90-81827/GAR 104,129 MF E01 
TIB/B90-81828/GAR 
Anisotropic etching of crystalline silicon in alkaline solu- 
tions. Pt. 2. Influence of dopants. 
TIB/B90-81828/GAR 104,130 MF E01 
TIB/B90-81829/GAR 
Columbus generic element management and planning con- 
718/890-81829/GAR 105,579 MF E01 
TIB/B90-81830/GAR 
Capacitive silicon accelerometer with highly symmetrical 
$18/8360-81830/GAR 103,516 MF E01 
TIB/B90-81831/GAR 
of electrochemical and anisotropic silicon etch- 





and its applicat 1 
TIB/BeO-8181/GAR 104,131 MF E01 
TIB/B90-81832/GAR 

18 

ow. Me pupae operation of an injection-locked, 

TIB/B90-81832/GAR 105,077 MF E01 
TIB/B90-81833/GAR 

Multi streak radial technique. 

TIB/B90-81833/GAR 104,992 MF E01 
TIB/B90-81834/GAR 

Gaskinetische Simulation t halistr um 


blunt bodies under re-entry conditions) 








TIB/B90-81834/GAR 102,363 PC E09 
TIB/B90-81835/GAR 

Ein tisch-physikalisches Modell zur Beschreibung 

transitioneller G hich T. 1. Die linearen 

und nichtlinearen . (A 


tor - 
. Pt. 1. The linear and nonlinear dis- 
equa' 


turbance Giforental tions). 


TIB/B90-81835/GAR 


102,364 PC E09 
TIB/B90-81836/GAR 
European utilization of low earth orbit space station 
elements. Phase 3. Vol. 4A. Appendices. 


TIB/B90-81836/GAR 
TIB/B90-81837/GAR 

2 J Hochenergie-TE-Excimeriaser bei hoher Wiederholrate. 

Abschlussbericht. (2 J high-power excimer laser at high 


pay gn repetition rate. report). 
|B/B90-81837/GAR 


105,469 PC$82.00 





105,078 PC EOS 
TIB/B90-81838/GAR 
Experimentelie Untersuchung der Qt b 
taet im linearen und nichtlinearen 


. ( 
in the linear and non-linear stage of the transition 


TIB/B90-81838/GAR 105,046 E11 
TIB/B90-81839/GAR 

Chemische Behandlu Oberfiaechenschichten auf 

Aluminium-L on (chandial treatment of alu- 

minium alloy powder 

TIB/B90-81839/GAR 104,221 PC E07 


TIB/B90-81840/GAR 


zur Berechnung von interferenzeffek- 
ten zwischen Tragflaechen und freien Wirbelschichten bei 
. (Vortex-lattice method for the calcu- 
i vortex interactions in subsonic flow). 
TIB/B90-81840/GAR 102,365 PCE14 
TIB/B90-81841/GAR 


pa yrs ce go ( for the sound generation 
vortex-body interaction). 
$i5/500.81841/GAR 102,366 PC E09 


TIB/B90-81846/GAR 
po poorer on transitional boundary layers with wake-in- 
duced unsteadiness. 


TIB/B90-81846/GAR 102,367 PC E07 
TIB/B90-81847/GAR 





of superhea! 
TIB/B90-81847/GAR 
TIB/B90-8 1848/GAR 


Generalized flux vectors for hypersonic shock a 
TIB/B90-81848/GAR 102,368 E07 
TIB/B90-81856/GAR 


105,047 PCE11 


und experimentelie U: des Ein- 
flusses der Feststoffkonzentration und der i 

auf das T 
(Theoretical and experimental investigation of the effect of 
solid concentration particle on sep- 
aration behaviour 
TIB/B90-81856/GAR 103,561 PC E14 

TIB/B90-81857/GAR 


Aufbau und Inbetriebnahme einer Dipolfeldmessmaschine. 

(Construction and setting to work of a dipole field measure- 

TIB/B90-81857/GAR 105,379 PCE 
TIB/B90-81858/GAR 

Simulation von Metallhydridspeichern. (Simulation of metal 

hydride stores). 


TIB/B90-81901/GAR 
TIB/B90-81858/GAR 103,686 PC E14 
Pt as nl 
ifen zur 
ceaneong ae or Krechohrungen be C bis 600 
Cc. — rn ty onan gages for ~ 
so creep at 530 to 600 deg C). 
TIB/B90-81859/GAR 103,562 PC E09 
TIB/B90-81860/GAR 
Zirkulation und in der Nordsee (ZISCH). 
Zwischenbericht. (Circulation and pollutant balance in the 
North ZISCH project. Interim ; 
TIB/B90-81860/GAR 103,965 PC E14 
TIB/B90-81861/GAR 
E ‘ 
eutschiand ~ DOR. Cen a ~ — 
East and West Germany). 
Ti5/890-81861/GAR 103,772 PCEI7 
TIB/B90-81870/GAR 


Maik. dart bn hy 


Ph i (Photovoltaics - market 

review). 

TIB/B90-81870/GAR 103,801 PC E09 
TIB/B90-81871/GAR 

Germanischer Lloyd. Fachlicher Teil des frm Bp 

ichtes 1989. (Germanischer Lioyd. Annual report 1989, 

TIB/B90-81871/GAR 104,948 PCE 
TIB/B90-81872/GAR 

Stationaere Waermeleitung und See 

warmluftdurchstroemten Fussbodenk Kk ti 

tionary thermal conduction and temperature distribution in 

floor constructions with warm air flow). 

TIB/B90-81872/GAR 103,119 PC E14 
TIB/B90-81877/GAR 

SS ee ee ee 

TIB/B90-81877/GAR 105,380 PC E07 
TIB/B90-81878/GAR 

Correlated e (+ ) e (-) peaks observed in heavy-ion colli- 

sions. 

TIB/B90-81878/GAR 105,381 PC E07 
TIB/B90-81879/GAR 

ee Sr CO eee 


(41) Ca. 
TIB/B90-81879/GAR 105,382 PC E07 
TIB/B90-8 1880/GAR 








115 /890-51880/GAR 105,106 PC E09 
TIB/B90-81894/GAR 

Automatisierte Wasseranalyse zur von Caici- 

um mit potentiometrischer Titrationstechniken. (Auto- 

mated water analysis for the determination of calcium, mag- 

nesium, , carbonate, phosphate and ammonia by po- 

tentiometric titration techniques). 

TIB/B90-81894/GAR 103,176 PC E11 
TIB/B90-81895/GAR 

Lahoreneiytke «i ony ae —~~ ioe 

and for analytical laboratories). 

TIB/B90-81895/GAR 103,177 PC E07 
TIB/B90-81896/GAR 


pee ee pe ge ge a pe 
a (investigations of the ity reduction of 
TIB/B00.1686/GAR 103,855 PCE11 


TIB/B90-81897/GAR 
preteen, aah nn 
von Vorschriften 

aelneniay Gian alice to ameapatne ts 
rules and regulations for heat meters and hot water 
meters). 

TIB/B90-81897/GAR 103,120 PC E07 
TIB/B90-81898/GAR 

Reizgasinhalation (SO sub 2 , NO sub 2, O 3 und Ta- 
bakrauch). (Local sensitization to inhalation antigens of 

of irritant gases 


bronchi 
(60 sub 2 NO seb 20 sub 3 and tobacco smoke)) 
103,856 PC E14 


TIB/B90-81898 

wane 
pater scnegp bow Egy eines modularen Systems zur au- 
tonomen Ei auf der irischen 
Insel Cape Clear. Schlussbericht. ( and as- 


Sy ey pn ee 
103,747 PCEN 


ments. Final report). 
TIB/B90-81900/GAR 


TIB/B90-81901/GAR 


E zur ny we meee. 
pl Ne nee me Kernbrenn- 


103,984 PCEI7 
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stoffe. (Results on the separation of micro-drops after the 
extraction process in reprocessing plants for nuclear power 


B/B90-81901/GAR 104,902 PC E15 





/ 1902/GAR 103,714 PC E17 
TIB/B90-81903/GAR 
Modeliversuch und fuer einen druck- 
losen Phase 2. Bd. 1 und 2. (Prototype 
long-time heat syst 2 Vol ‘ and 2). 
lem . 
TIB/B90-81903/GAI 103,748 PC E17 
TIB/B90-81904/GAR 


Materialforschung im Kernforschungszentrum Karlsruhe. 
Bericht 


pt en beg tg tet 
al- und F . (Materials research in the 
Nuclear Research Centre Karisruhe. on 


. Ri 25 years’ 
existence of the Institute for Material and Research). 
TIB/B90-81904/GAR 104,910 PCE 

TIB/B90-81905/GAR 


Kriterien fuer den Einsatz von digitalen 
in der eget des Teilchenbeschieunigers COSY am 
MOTOROLA ree (Criteria for the use 
Sores eco mo te on MO. 
e000). ae the example of the MO- 

FOROLA DSPss000 
71B/B00.81008/GAR 105,383 PC E09 
TIB/B90-81907/GAR 


Conaeren Zwophasenetooruungan. (Phase separation and 
2 separation and 





swell level in transient two-phase flows) 
TIB/B90-81907/GAR 1040800 PC E14 
TIB/B90-81908/GAR 
Einige Problemstellungen bei Verbrennungsmotoren vor di- 
mensionstheoretischem Hint |. (Some in 
combustion engines against dimension back- 
B/B90-81908/GAR 103,323 PC E11 


TIB/B90-81909/GAR 
Entwurf und Aufbau eines Messverstaerkers zum Einsatz in 
ae i pte tate Fir nes F ; 


and construction of a measurement amplifier for 





use in the beam of an accelerator plant). 
TIB/B90-81909/GA' 105, PC E14 
TIB/B90-81910/GAR 


Zweidimensionale K im Brennraum 
des day ny es mit ‘ae von Laser-Fluoreszenzver- 
fahren. (Two dimensional concentration measurements in 
the combustion space of transport engine with the aid ot 
the laser fluorescence process). 
TIB/B90-81910/GAR 103,324 PC E09 
TIB/B90-81911/GAR 
Erarbeitung von Loesungskonzepten fuer Bohr-, Komplet- 
tierungs- und in Schwer- 
Abschiussbericht. (W: out solutions for drilling, aye 
pletion and transport ~ in unsolidified heavy y 
Tip 690 81911/GAR — os rp, 


TIB/B90-81912/GAR 





Grenzen der Motorisierung in Sicht. Shell-Prognose des 
aoe a tecaeatne o0 Gm exten aiden 

of the amount of automobiles till the 
152010) can 105,769 PC E07 


TIB/B90-81913/GAR 
Vergleich von spurgefuehrten Hoch hwindi 
men. 





de determination 
Sey Sea 





TB/BoRIvGAR 105,744 PC E09 
TIB/B90-81914/GAR 
Schwebstott-Sinkg hwindighel ensungs in der Ems, 
: of mud flocs in the river Ems, Comparten” 
TIB/B90-81914/GAR "103,966 PC E07 


TIB/B90-81915/GAR 

von Elbeschwebstoff bei 
a a ey Ban etter 
Se aa 


7 ) 
/B90-81915/GAR 104,518 PC E07 
TIB/B90-81916/GAR 


Wh hafttlich, — 





Berichte der GKSS 1989. (Sci- 
entific-technical reports of the GKSS 1989). 
TIB/B90-81916/GAR 104,916 PC E07 


OR-98 VOL. 91, No. 2 


TIB/B90-81917/GAR 


gewitachant Fast Uonaemendinr Deasuhtand im energy Pa —. 
within the energy economy of the the FRG) 
Brown coal ring w 104,683 PC E07 
TIB/B90-81918/GAR 


Der Wande! vom lisungsuntrnehmen,(Cowerson of zum Energiedienst- 
of energy supply com- 


fe Yeod81 eon 103,563 PC E07 
TIB/B90-81919/GAR 

Fragen zur Abfaliverbrennung. (Questions on waste inciner- 

Ti5/490-81 919/GAR 103,934 PC E07 
TIB/B90-81920/GAR 


Gepulste Elektrofilter zur Verbesserung der Staubabschei- 

preaptaton) electrostatic precipitators to enhance dust 

B/B90-81920/GAR 103,857 PC E14 
TIB/B90-81921/GAR 


Deutsche ~ ng den Analyse Too Gre Po der a) 
a ‘Thermal Madeling’ (BGS Pre in Phases’ of the 
eration in the ‘Preparation Phases’ 


Building 
mal oar | 
TIB/B90-81921/GAR 


103,591 PC E07 

TIB/B90-81922/GAR 

Adiabatic evolution, quantum phases, and Landau-Zener 

transitions in fields. 

TIB/B90-81922/GAR 105,385 PC E07 
TIB/B90-81923/GAR 

New approach for precise measurements of 

oraciety Te, cross sections: The examples of (93) ND M108) 03) An, 

a. 

TIB/B90-81923/GAR 105,386 PC E09 
TIB/B90-81924/GAR 

Experimente zur Elektronenkuehi am Niederenergie-An- 

tiprotonen-Speicherring (LEAR). (Electron cooling experi- 

ments at LEAR). 

TIB/B90-81924/GAR 105,387 PCE11 
TIB/B90-81925/GAR 


Emission leichter und mittelschwerer Teilchen bei Kernreak- 
tionen von 156 MeV vbw Li-lonen an (nat) Ag. (Emission pa 
oe intermediate mass fragments (IMF) in reactions of 

MeV (6) Li-ions with (nat) Ag). 


TIB/B90-81925/GAR 105,388 PC E09 

TIB/B90-81926/GAR 
Kalibration der OPAL-Jetkammer mit UV-Laserstrahien. 
der mit Silizium- 


toden TPSD). (Caliovation oF the OPA jet chamber with 
UV laser beams. Measurement of the beam position with 
postioncensiive sensitive silicon diodes (PSD)). 

1B/B90-81926/GAR 105,389 PC E09 
TIB/B90-81927/GAR 


Vector meson and pointlike coupling of the 

ay in soft and 

1B/B90-81927/GAR 105,390 PC E07 
TIB/B90-81928/GAR 


pew non - quark gluon plasma: Aspects of theory 

TIB/B90-81928/GAR 105,391 PC E07 
TIB/B90-81929/GAR 

Strangeness tna ng * eniaieeneate heavy-ion colli- 

sions: Flavour kinetics. 


TIB/B90-81929/GAR 105,392 PC E07 
TIB/B90-81930/GAR 

Interchannel interactions in high-energetic radiationiess 
transitions of neon-like ions. 

TIB/B90-81930/GAR 105,393 PC E07 
TIB/B90-81931/GAR 


vey in nuclear multifragmentation. 
TIB/B90-81931/GAR 105,394 PC E07 
TIB/B90-81932/GAR 


Reactions at tens of MeV/u and a few GeV/u: Differences 
and similarities. 


TIB/B90-81932/GAR 105,395 PC E07 
TIB/B90-81933/GAR 

Tis/800-81080/GAR 

TIB/B90-81933/GAR 105,396 PC E07 
TIB/B90-81934/GAR 

—— shock scheme for numerical simu- 

TIB/B90-81934/GAR ; 105,107 PC E09 
TIB/B90-81935/GAR 

Scalings and plasma le parameterisation of ASDEX 

TiBye00-84008/G 

TIB/B90-81935/GAR 105,108 PC E09 
TIB/B90-81936/GAR 

Statistical to profile analysis. 

FIB/B00 STCOO/GAR me 105,109 PC E07 
TIB/B90-81937/GAR 

Zur Auslegung hochkonzentrierender Solarkollektoren und 

pe mega ape (Design of highly concentrating solar 

collectors and solar collector systems). 

TIB/B90-81937/GAR 103,802 PC E09 
TIB/B90-81938/GAR 

Some studies related to a new hexagonal compound para- 

bolic concentrator (HCPC) as a secondary in tandem with a 


TIB/B90-81938/GAR 
TIB/B90-81939/GAR 


103,803 PC E07 


Dynamic characteristics of plant components, re- 
qurements for JAVA and melds for compiyig wi these 
TIB/B90-81939/GAR 103,564 PC E09 

be ee i 


‘olimechanisierte, manniose Abbaukombination bei ueber- 
ome Kohlenstoss mit Vollversatz in geneigter und steller 
Lagerung. (Fully mechanized, unmanned combined mining 
equipment for overturned coal faces in inclined and steep 


TIB/B90-81940/ 104,684 PCE11 


TIB/B90-81941/GAR 
‘Chemische Aerosolmesstechnik’ in der PAMELA in Mol/ 
(Chemical aerosol 


pes pon Abschlussbericht. ( measurement 
eraiyele in the PAMELA plant in Mol/Belgium. Final 
T1B/B90-81941/GAR 103,897 PC E14 


and 
of steels in solutions ers H sub 2S. 
TiB/B90-81 942/GAR 104,173 PC E09 
TIB/B90-81944/GAR 
feshaergemiannte fax Auslese und a Tain 
+ von Personen 


oo seed conan ond 


of hy Yj aircraft control tasks). 
TIB/B90-81944/ 102 250 PC E14 
TIB/B90-81950/GAR 


Pressbare ki Sprengstoffe mit hohem 

Fueligrad. (Ce , plastic-bound explosives with a 

TIB/B90-81950/ 4 104,982 MF E01 
TIB/B90-81951/GAR 

Coils for power 

TIB/B90-81951/GAR 104,995 MF E01 


TIB/B90-81953/GAR 
Pe - mechanische Kenndaten verschiedener 
H Ti . (Polybutadiene - mechanical characteristics of 


various pes > 
TIB/B90-81953/GA\ 





104,983 MF E01 
a 
~ a he Musierenonun, (Ulasonic ~~ 
of fibe fiber aie materials with C-scan and pattern 
. 
718/890-8 90-81954/GAR 104,017 MF E01 


TIB/B90-81955/GAR 


uae, Aaeenamee, & der Raumfahrt. Status und 
—S (X-windows applications in space flight. Present 


fe and trends). 
71B/890-81955/GAR 


105,580 \AF E01 
TIB/B90-81956/GAR 
Strukturierte Analyse der Einsatzmoeglichkeiten 
Technologien in Raumfahrtprogrammen. anal- 
space programs). 
TIB/B90-81956/ 105,470 MF E01 
TIB/B90-81963/GAR 


eroanelyal interface in aluminium adhesive joints: A mi- 
TIB/B! 1963/QAR 104,106 MF E01 
TIB/B90-81964/GAR 
New orbital transfer engine. 
TIB/B90-81964/GAR 
TIB/B90-81965/GAR 
Manufacturing properties of new textile fiber 


mechanical 
Py for structural sandwich applications. 
1B/B90-81965/GAR 104,154 MF E01 
TIB/B90-81978/GAR 


103,347 MF E01 


TIB/B90-81978/GAR 104,738 PC E09 
TIB/B90-81979/GAR 
Trainingsverfahren und Lernverhalten. (Training methods 
and learning behaviour). 
TIB/B90-81979/GAR 102,524 PC E11 
TIB/B90-81980/GAR 
Mensch und Technik im System Jahres 
und - der Weg dorthin. as and a in 


— there). 

TIB/B90-81980/GAR 

TIB/B90-81981/GAR 
MBB-LAGRANGE: Structural optimization system for space 
and aircraft structures. 


105,735 PC E15 


TIB/B90-81981/GAR 104,042 PC E07 
TIB/B90-81982/GAR 
eines Materialmodelies fuer Sintern. 
——- of a material model for sintering). 
|B/B90-81982/GAR 104,062 PC E07 
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TIB/B90-81983/GAR 
einbinden. (Space for ine 
Measures to enhance German Rae can. 


ry g projects). 


TiB/690-81 105,471 PC E15 
TIB/B90-81984/GAR 

py zur : in der Ai . (Contribu- 

TIB/B90-81984/GAR 103,478 PC E11 
TIB/B90-81985/GAR 

Simulation des gefesselten Fluges eines in 

sr of the tethered of a glider in the working 

a 
section of a low-velocity wind 
TIB/B90-81985/GAR 102,477 PC E14 


TIB/B90-81986/GAR 
Heep rd Turboflugtriebwerke. (Altitude test 
TIB/B90-81986/GAR 103,317 PC E07 
TIB/B90-81987/GAR 


based analysis of drcton finding signals) 


57800-8700) 987/GAR 103,487 PC E14 
TIB/B90-81988/GAR 

Berechnung und 

Stroemungen um Tragfluegel mittels eines impliziten 

ationsverfahrens zur der Eulergleichungen. (Calcu- 

lation of unsteady two flows around 
an implicit relaxation method for solution of the 

Euler A. ). 

TIB/ 1988/GAR 102,369 PC E15 


TIB/B90-81989/GAR 


Radrah *. 





9} 9 fuer ein modernes Kampffiug- 
(Threat for a modern combat ack 
TIB/B90-81989/ 102,478 PC E07 
TIB/B90-81990/GAR 
E und Pruefung von Software bei sicherheitskri- 
tischen . and testing of 
software for sai Critical aviation ). 
TIB/B90-81990/GAR 102,516 PC E07 
TIB/B90-81993/GAR 


Ei zur Flugsimulation im rechnerunterstuetzten 

Entwurf von Simeangiind dees < module for flight simu- 

lation in the Lames orf of commercial aircraft). 

TIB/B90-81993/GAR 102,479 PC E09 
TIB/B90-81994/GAR 


in einer freien Expansionsduese. (Flows 
perme x A ( ina 





Tis/800-81904/GAR 102,370 MF E01 
TIB/B90-81998/GAR 

Echtzeitsimulation eines Rend Mi (Real 

time simulation of a rendezvous ). 

TIB/B90-81998/GAR 105,472 MF E01 
TIB/B90-81999/GAR 

Zenton Unternahmenefuetru einer effi- 

zienten pe er pape (Ti management 

718/890-8 SOO/GAR 105,699 MF E01 


TIB/B90-82000/GAR 


D.C. magnetron of oxidation-resistant Cr and CrN 
films - monitored by optical emission spectrometry. 
TIB/B90-82000/GAR 104,174 MF E01 


TIB/B90-82001/GAR 


Puqment mass distribution of debris. 
TIB/B90-82001/GAR 


104,993 MF E01 
TIB/B90-82002/GAR 

frontend for high speed bus STANAG 

one fiber only. 
7ig/80082002/GAR 102,517 MF E01 
TIB/B90-82003/GAR : , 
Diagnostic of the reaction behaviour of insensitive high ex- 

— under jet attack. 
B/B90-82003/GAR 104,984 MF E01 


LOOPUS Mob-D: concept for a mobile satel- 
lite system inagated ptt services or te 


northern an 
TIB/B90-82004/GAR 


103,367 MF E01 
TIB/B90-82005/GAR 
Particulation of shaped charge 
TIB/B90-82005/GAR _ 104,985 MF E01 


TIB/B90-82006/GAR 
Evaporation process and 3 phase flow in a water evapora- 


tor assembly. 
TIB/B90-82006/GAR 105,581 MF E01 
TIB/B90-82007/GAR 


Role of separation autopilots for modern missile 
TIB/B90-82007/GAR 104,452 E07 


TIB/B90-82008/GAR 
New, accurate, vectorized approximations of 
= the thermo thermodynamic and transport poke boo of Squier 
1B/890-82008/GAR 103,225 PC E07 
TIB/B90-82009/GAR 
Wirkungen von 


Gesamtwirtschaftliche und 
in den V amen Liter- 
eae een poy by = yon - 


SO CO © Ce eater a litera- 

115 /890-2000/GAR 104,451 PC E07 
TIB/B90-82010/GAR 

ee eee SeeD Oe OD hig 


model in a 
TIB/B90-82010/GAR 105,397 PC E07 


TIB/B90-82011/GAR 
forum: Future civil engines and the 


European Ley apne 
—— of atmosphere. 
|B/B90-82011/GAR 103,858 PC E14 
TIB/B90-82012/GAR 


(Investigations 
cee Caaaeaaeenan glam ts alee 
2. Measuring’ syst, samping , operating condi- 
TIB/B 12/GAR 103,859 PC$46.00 


miger Edie sm ‘am Th ge en } ‘Moaiierion Zook, ~ oe Longe 0 oo per 
a ewer’ 6 EIN) meted oie) 


TIB/B90-82017/GAR 
HYSOLAR - solar hydrogen energy. A German-Saudi Arabi- 
an partnership. 
TIB/B90-82017/GAR 103,804 PC E07 
TIB/B90-82018/GAR 


zeolite-Y). 
103,687 PCE 








trol and power ar neth yee meme he Itaic supply systems 
with and without battery Pinal report). 
TIB/B90-82021/GAR _ 103,805 PC E17 


TIB/B90-82031/GAR 
U mechanischer Schwingungen von supraiei- 
ey ot ate und ihres Einflusses auf die 
Strahistabilitaet bei HERA. (Studies of mechanical 


tions of magnets and their in- 

fluence on the beam at HERA). 

TIB/B90-82031/GAR 105,398 PC EOS 
TIB/B90-82032/GAR 


Heavy quark charge asymmetries below the Z (0) reso- 

TIB/B90-82032/GAR 105,399 PC E07 
TIB/B90-82033/GAR 

Se © senpetnces tame tt) 2.2 


110, 000-02083/GAR 105,400 PC E07 
TIB/B90-82034/GAR 

Prospects of Csi(TI)-photodiode detectors for low level 

B/B: 34/GAR 105,401 PC E07 
TIB/B90-82035/GAR 


Deformations along critical lines of field theories in two di- 
mensions. 
TIB/B90-82035/GAR 


105,402 PC E07 
TIB/B90-82036/GAR 
Radionuclide concentration in ground-level air from 1988 to 
1989 in North Germany and North Norway. 
TIB/B90-82036/GAR 103,898 PC E07 
TIB/B90-82037/GAR 
bene ween er Polymerwerkstoffen. 


Prozess, 
of 
Struktur, Eigenschaften. (V Se an ae polymer ma- 
TIB/B90-82037/GAR 104,052 PC E11 
TIB/B90-82038/GAR 
porary y sedan polycyclischer aromatischer Kohlenwas- 





aan 5 
von py dy ten Kaha, (Sorption bebe aromatic hy: 
TIB/B90-82038/GAR 103,860 PCE11 


TIB/B90-62040/GAR 


Variation der E adi yon Braunac ; 
at ee Oe ee ee Fle at 
._(variton, of te energy supply siuche of 


103,774 PC$46.00 





Geothermisches Projekt Bruchsal. Phasen 5 und 6. Zirkula- 
tions- und Reinjektionsversuche. Abschiussbericht. (Bruch- 


TR-90-1136 
sal geothermal one. © Phases 5 and 6. Circulation 
ang Fonction xen 103,698 PC$76.00 

TIB/B90-82042/GAR 


6. Statuskolloquium des PEF vom 6. bis 8. Maerz 1990 im 


Se eee 


[meg Lae he DT 1900 at Kaslerune Nucloar 
reviews of the program 
Tis/eeoso0ee/ 104,473 PC E09 
Kombinierte von Partikein und Gasen mit 
( separation and retainment 


Abreinigungsfiltern. 
of and with cleanable filters). 
TIB/B90-82044, 103,861 PCEI4 


Wasserdampt-Kohie-V [2 iat ene 
a circulating . 

TB. /GAR 103,616 PCE 
TIB/B90-82046/GAR 

Aeereseiaes Ge Rin ee on ae 

300 Se ee teat phaos) 
TIB/ /GAR 104,917 naa 
TIB/B90-82047/GAR 

Ermittlung und Analyse des zeitlichen Verlaufs und der 


raeumlichen Verteilung der derzeitigen und kuenftigen SO 
sub 2 - und NO sub x -Emissionen in Baden- 
= x - in ‘Wuerttemberg. 





sub x ae 
TIB/B90-82047/GAR 103,862 E09 


SOROS E Be Compan ax Sean on Oe 


amik von 

(SIKADE-2: A 2: A computer code to Jom 
= — gas-fired steam generators. Description 
TIB/B90-82048/GAR 

TIB/B90-82049/GAR 
Experiences of Brasil/German = at PETROBRAS 


TIB/B90-82080/GAR 
TIB/ /GAR 104,971 PC E07 


TIB/B90-82050/GAR 
Unterwassertechnik - ein High-Tech-Markt mit Zukunft. (Un- 


derwater we -a tech market with future). 
TIB/B90-82050/ ‘ome 104,949 PC E07 
TIB/B90-82051/GAR 
v 160 ‘Strin String moor at tho ‘Garman Rerospace Piensarch 
motor at 
TIB/B90-82051/GAR 103,326 PC E07 
TIB/B90-82062/GAR 


Caesium-S 


an graphitischen Reak- 
tarwergiofen. (rvesigaton cf the srpuon of cok Dy 


fievoeo-ecoae/Gan 104,911 PC E14 
TIB/B90-82053/GAR 
U der Stickstoffoxid-Reduktion 
Experimentelie py py 
verbrennung. (Experimental studies on NO reduction by 
staged coal dust combustion using methane). 
103,688 PC ES 


103,565 PCE 





TKK-KO/LVI-OT/89 

Rakennusten sisaeilmasto - woe (Indoor climate 

in flats and office buildings - 

DE90518693/GAR teat 116 PC A03/MF AO1 
TKK-NEMO-10 

Toimintakatsaus ja yhteenveto vuoden 1989 tutkimussuun- 

nitelmasta. (Summary of the NEMO research plan for the 

1989) 

6 90518000/GAR 103,767 PC A03/MF A01 

TR-EE-89-23 


Hiris Performance 

N90-26375/7/GAR 
TR-EE-89-49 

Modeling, Simulation, and Analysis of Optical Remote 


N90-; /5/GAR 105,679 PC A10/MF A02 


105,070 PC A03/MF A01 


TR-90-28 
Real-Time Robot ARM Collision Detection System. 
N90-26582/8/GAR 104,084 PC A03/MF A01 
TR-90-1136 


Tools for Distributed Application Management. 
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N90-26535/6/GAR 103,403 PC A03/MF A01 
TR-90-1139 

Knowledge and Inhibition in Asynchronous Distributed Sys- 

N90-26703/0/GAR 103,416 PC A05/MF A01 
TR-90-1141 

MTP: An Atomic Multicast Transport Protocol. 

N90-26254/4/GAR 103,363 PC A03/MF A01 
TR-90-1156 


Te Failures of Continuous-Valued Sensors. 
NOOSBON/E/GAR” 104,060 PC A03/MF A01 
TR-2107 


a—_ Ocular Recording System (CORS). 
N90-27244/4/GAR 105,714 PC A06/MF A01 
TR-051190-3570P 





TIB/A90-82028/GAR 105,767 PC E07 

UBA-FB-89-135 

Erprobung von Russfiltern fuer sch Dieselfahrzeuge. 

Schiussbericht. (Trial of particulate traps for heavy duty ve- 

hicles with diesel . Final report). 

TIB/A90-82039/GA\ 105,768 PC E07 

UC-350 

Survey Data Used in Revising the Energy Conservation Re- 
in the Manufactured Home Construction and 


Standards. Technical Support Document. 
PB91-107342/GAR 103,771 PC A04/MF A04 
UCB-NE-4145 
Review of near-field mass transfer in geologic disposal sys- 


tems. 
DE90016618/GAR 103,887 PC A06/MF A01 
UCID-20622-88-2 





a and Improved for Airb 
Doppler Radar Signal Prosesaing th tie in the Detection of 

Hazardous Wi 

NS0-26448/2/GAR 102,905 PC A07/MF A01 


TRB/TRR-1257 
Aviation Issues, 1988-1989 Graduate Re- 


105,733 PC A04/MF A04 


Public-Sector 

search Awards 

PB91-108415/ 
TRB/TRR-1258 


Roadside , 1990. 

Poor 10Bso0/ CAR 
TRB/TRR-1259 

ne Cowmese, and Asphalt Pavement Rut- 


PBB 108 108381/GAR 103,243 PC A09/MF AOS 


105,752 PC A06/MF A06 


TRB/TRA-1260 

Measurement of Condition, 1990. 

PB91-108431/GAR 103,251 PC A12/MF A12 
TRB/TRR-1261 

ic Information , 1990. 

PB91-1 /GAR 105,754 PC A05/MF AOS 

TRB/TRR-1262 
and Economic , 1990. 

Poot 1Be407/GAR 105,753 Be A09/MF A09 

TSG0478 


Prediction of Rotating Disc Flow and Heat Transfer in Gas 


Turbine E 

N90-26001 1/9/GAR 102,395 PC A03/MF A01 
TWR-17270-V-6 

QM-6 Final Performance Evaluation Report igniter, Volume 


6. 

N90-27779/9/GAR 103,339 PC A0Q3/MF A01 
TWR-17272-1-REV-A 

Flight Motor Set 360L001 (STS-26R). Volume 1: System 

Overview, Revision A. 

N90-27778/1/GAR 103,338 PC A15/MF A02 
TWR-17272-V-6 


Flight Set 360L001 (STS-26) igniter, Post F 
N90-26325/2/GAR 103,334 Pe Aos/MF A01 


TWR-17544-V-4 
Set 360H005 (STS-28) Seals, Volume 
1/2/GAR 103,344 PC A07/MF A01 
TWR-17545-1 


Flight Motor Set 360L006 (STS-34). Volume 1: System 
N90-27781/5/GAR 103,341 PC AO7/MF A01 


TWR-17546-1 
Motor Set 360L007 (STS-33R). 
26067 /0/GAR 103,330 PC A08/MF A01 
TWR-17548-10 
RSRM-9 (360L009): Ballistics Mass Properties. 
N90-26064/7/GAR 103,328 PC A03/MF A01 
TWR-17591-V-4 


SE nee Sane eRe Se 


N90-26924/5/GAR 105,533 PC A10/MF A02 

TWR-18736-REV-A 
Chamber Deflection Test. 

Nooz77e0/7/GaR 103,340 PC A05/MF A01 
TWR-50012 

M-52 Spray Booth Test. 

N90-27727/8/GAR 104,127 PC A14/MF A02 
TWR-50212 

Evaluation of EA-934NA with 2.5 Percent Cab-O-Sil. 

N90-27909/2/GAR 104,105 PC A03/MF A01 
TWR-50218 

Evaluation of EDR-3 Vibration, Shock, Temperature, and 

N90-28028/0/GA\ 103,343 PC A05/MF A01 
TWR-60832 

Nylon and Teflon Scribe Effect on NBR to Chemiok 233 

and NBR to NBR Bond Interfaces. 

N90-28095/9/GAR 104,051 PC A03/MF A01 
UAF-AHTRC-68-001 

Fines Content of Granular Base Material. 

PB91-104463/GAR 103,242 PC AD4/MF A04 
ere 


und Erprobung elektrisch betriebener Leicht- 
eer, oF we ot elecical 
‘Leichtmotas’ /’ Mofas’). 


OR-100 VOL. 91, No. 2 


Chemistry and materials science research report. Second 


half FY 1988. 

DE90016677/GAR 104,228 PC A04/MF A01 
UCID-21406-REV.1 

MCRT user’s and documentation. Ri 

DE90016652/ 104,483 “PC At AOS/MF A01 
UCRL-CR-103401 

Chlorine dioxide and 3 

DE90015912/GAR 104,300 PC A03/MF A01 
on en nea 

teat allel methodology guidelines for High 

ecb pee yy 2PM susceptibility assessments. 

DE900 16405 104,431 PC AO5/MF A01 
yay 

Lawrence Livermore Laboratory (LLL) gravity work for the 

Hawaiian Voicano Observatory. 

DE90015816/GAR 104,478 PC A01/MF A01 
UCRL-CR-104544 


Transport oy of activated carbon fibers. 
DE90015910/GAR 104,107 PC A03 
UCRL-CR-104570 


Effects of finite sampling and additive noise on image re- 
ion from Radon transform. 
DE90016864/GAR 103,447 PC A04/MF A01 


UCRL-CR-104574 
Design of a triaxial residual stress measurement system 


DEsOTeeIZ/GRR 052. 


. Final report. 
105,214 PC A02/MF A01 
UCRL-CR-104583 


Path — asymptotics in the 
DE90016213/GAR 


UCRL-CR-104622 


Jade data yo ion system final report. 
DE90015748/GAI 104,022 PC A03/MF A01 
pr steno d 


absence of classical paths. 
105,253 PC A03/MF A01 


eee burn rate propellants. Final report. 
6865/GAR 104,977 PC A05S/MF A01 
usauianabeans 


Report on Radon Transform IC. 
DE90016862/GAR 103,376 PC A03/MF A01 


UCRL-CR-104659 
Radon Transform Coprocessor board description. 
DE90016863/GAR 103,377 PC A04 
UCRL-CR-104777 


New techniq in the d luti 
from ta. 
DE90015907/GAR 





of a system function 
104,006 PC A03/MF A01 


UCRL-ID-103345 
Ab initio multireference ation interaction study of 
CH2NNO2 2, (center dot) elimination vs. NN bond 
DE90014830/GAR 103,193 PC A03/MF A01 
UCRL-ID-104197 


Environmental Analytical Sciences: An automation analysis 
and of current laboratory procedures. 
DE90016675/GAR 103,909 PC A04/MF A01 

UCRL-ID-104342 
Tp eeesten ct Se davesel the cass Od 823, Law- 

National L y Site 300 
De0001 6653/GAR 103,908 PC A03/MF A01 
UCRL-ID-104689 
to computer security incidents: Guidelines for 
DE90016654/GAR 103,460 PC A04/MF A01 





UCRL-JC-103247 

Equal ei in multicomponent diffusion: The extrac- 

tion of coefficients from experimental data in ter- 

DE90012074/GAR 104,197 PC A03/MF A01 
UCRL-JC-103327 

150 kV, 2.5 By 100 Hz Biumiein pulser. 

DE90015617/GAR 103,534 PC A02/MF A01 
UCRL-JC-103337 

Cascade and HYLIFE ICF reactor concept revisions. 

DE90016479/GAR 104,762 Pe Aga/MF A01 
UCRL-JC-103469 

oe oe rate deformation behavior of shocked 

16481/GAR 104,201 PC A02/MF A01 

UCRL-JC- 103654 


Sanne ee 
Panding rings and stretching metal 


DE90016482/GAR 
UCRL-JC-104205 


104,976 PC A02/MF A01 


Dimensional stability of superinvar. 
DE90015199/GAR 


UCRL-JC- 104336 
New method for doing flat-field intensity calibrations of mul- 
ITT streak cameras. 


104,178 PC A02 


DE90016475/GAR 104,998 PC A02/MF A01 
UCRL-JC-104337 

Competes of electro-optic diagnostic om. 

DE90015619/GAR 10, PC A02/MF A01 
UCRL-JC- 104362 


and finite element analysis of the dynamic 





stiffness of thrust or 
DE90015120/GAR 09. 086 PC A03/MF A01 
UCRL-JC-104453 
Evaluating safeguard violent insiders. 
DE90016469/GAR 104920 “PC A02/MF A01 
UCRL-JC-104541 
oer phenomenology in jointed rocks: New a. 
DE90015903/GAR 104,779 PC A03/MF A01 
UCRL-JC- 104586 
High i steel for nuclear air 
90016472/GAR 103,885 PC /MF AO1 
UCRL-JC-104693 
Domain decomposition: An instrument of asymptotic-numer- 
ical methods. 
DE90016478/GAR 105,275 PC A03/MF A01 
a fant 
Beeoot EOO0ISBOS/GAR 103,892 PC A02/MF A01 
UCRL-JC-104774 
Workshop on ively parallel computing in magnetic 
fusion energy. 
DE90018009/GAR 105,097 PC A03/MF A01 
UCRL-JC-104776 
Generation of H(sup (minus)) ions in negative ion sources 
via recombination of H(sub 2)(sup + ) and H(sub 3)(sup + 
io ions incident upon cessium and barium surfaces. 
DE90016476/GAR 105,274 PC A02/MF A01 
UCRL-LR-103710 
START and stability. 
DE90016650/GAR 104,449 PC A03/MF A01 
UCRL-LR-104227 
Chinese-American Workforce. Career satisfaction of Chi- 
‘American lessionals in a scientific laboratory in the 
San Francisco Area. 
DE90015596/GAI 102,245 PC A06/MF A01 
UCRL-21008-VOL.8 
Evaluation of military field-wai yi —— 8: Perform- 
ance of Mobile Water-Purifcation U 
components of the 600-GPH Reverse Camas Water- Puri- 
fication Unit, and consideration of Reverse Osmosis 


, potable-water disinfection and water-quality analy- 


sis techniques. 
DE90015410/GAR 103,236 PC A06/MF A01 
UCRL-52000-90-5/6 


technology review, ar June 1 
Be90b14837/GAR 1,810 Pe (A04/MF A01 


UCRL-101604 
Ce See 2 wen bentng cryogenic system 
for a laboratory microfusion facility. 

DE90015904/GAR 104,752 PC A03/MF A01 

UCRL-101768 
Damage assessment and possible damage mechanisms to 

Nova ing mirrors. 


1-meter \. 
DE90016473/GAR 104,761 PC A03/MF A01 


UCRL-102337 
Conperatee first principles study of phase stability in Ni-Ti 
and Ni-Al al around equiatomic composition. 
DE90016477/GAR 104,200 PC A02 


UCRL-102468 
Application of Fabry-Perot velocimetry to hypervelocity 


'90015612/GAR 104,986 PC A03/MF A01 

UCRL-102583 

DE90015906/GAR hr PC A02/MF A01 
UCRL-102807 

DES001S909/ GAR 105,114 PC AQ1/MF A01 
UILU-ENG-90-2224 

Dynamic Load-Sharing Using Predicted Process Resource 

Requirements. 

N90-28433/2/GAR 103,433 PC A03/MF A01 
UILU-ENG-90-2229 

Experimental Fault Characterization of a Neural Network. 

N90-28373/0/GAR 103,476 PC A06/MF A01 
UILU-ENG-90-2231 


fatelp eat even et Menten Senet Fee ee 


N00-28352/4/GAR 103,429 PC A07/MF A01 
UIUC-HEPG-90-58 
ics at a Tau Charm Factory. 
'90016732/GAR 105,304 PC A02/MF A01 
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UIUC-HEPG-90-63 

eee aegtg Hy and width of the Z boson from Z 
poy A. + p peut caay & (bar p)p collisions 
Desoo! 17GAR 105,306 PC A0S/MF A01 
umpeeanes 


Semileptonic charm decay at a Tau Charm F 
DE90016790/GAR 105,905 PO AOS/MF A01 
UIUCDCS-R-89-1554 
Qualitative and Quantitative Reasoning About Thermody- 
N90-26689/1/GAR 105,354 PC A03/MF A01 
UMIACS-TR-90-78 
Autoplan: A Self-Processing Network Model for an Ex- 
tended Blocks Environment. 
N90-26526/5/GAR 103,384 PC A03/MF A01 
UMTA-DC-06-06 1-089 


Urban Ti Abstracts. Volume 8, 

PB91-1 /GAR 105,792 PCA A14/MF A14 
UMTRI-88-32 

oy of Various Truck Configurations. Volume 

PB91-108548/GAR 105,760 PC A06/MF AOS 
UMTRI-90-28 

Photometric Measurement of Aydin Controls 8980 

PB91-108464/GAR 103,110 PC AOSTA A A03 
UMTRI-90-32 

Prediction of Brake T: on Urban Bus Routes. 

PB91-101832/GAR 105,747 PC A03/MF A03 
UMTRI-90-34 

Time to Lanes: A Review. 

PB91-108449/GAR 105,755 PC A03/MF A03 
UMTRI-90-36 


Interfacing the Nintendo Power Glove to a Macintosh Com- 


1-108456/GAR 105,756 PC A03/MF A03 
UNIDO/DP/ID/SER.A/1318 
of Vietnamese Essential Oils and Related Natu- 


ral 
PB91-111179/GAR 102,538 PC A03/MF A03 
UNIDO/DP/VIE/84/010 
of Vietnamese Essential Oils and Related Natu- 


ral 
PB91-111179/GAR 102,538 PC A03/MF A03 
UNIDO-ID/WG.502/5SPEC. 
for the Chemical and Biological Assessment of 


Herbals and Herbal 

PB91-111203/GAR 104,272 PC A03/MF A03 
pce lll 

Plant Derived we oyeoye 

PB91-111195/GAR et Ae7Y PC /MF AOS 
UNIDO-ID.WG.520/4SPEC. 

Fi Herbal Medicine: The Indian Experience. 

PB91-111187/GAR 104,293 PC A04/MF A04 
UNIDO/IPCT. 114 

Technology Trends in CFC and Halons Replacement. 

PB91-111112/GAR 103,850 PC A04/MF A04 
UP-GRASP-LAB-191 

Active and Exploratory Robotics. 

N90-25501/9/GAR 104,072 PC A03/MF A01 
USAARL-89-12 


Human Factors and Safety Considerations of Night Vision 


N90-28332/6/GAR 102,511 PC A03/MF A01 
USDA/RDRR-77 

Political Leaders as Entrepreneurs: Economic Development 

in Small Communities. 

PB91-108084/GAR 105,780 PC A03/MF A03 


USDA/SB-817 
Floriculture and Environmental Horticulture Products: A Pro- 
and Marketing Statistical Review, 1 3 
PB91-107896/GAR 102,596 PC A12/MF A12 
USGS/G-1319 
Alluvial River Bed Transport Process with Graded Material. 
PB91-111559/GAR 104,517 PC A04/MF A04 
USGS/G-1501 


Factors Affecting Transport of Biocolloids 
in Subsurface 

PB91-107326/GAR 104,515 PC A07/MF A07 

USGS/G- 1564-02 
Metal Speciation and Immobilization Reactions Affecting 
the True Efficiency of Artificial Wetlands to Treat Acid Mine 
PB91-107300/GAR 104,286 PC A07/MF A07 

USGS/G-1564/03 
) gag of Aromatic Concentration on Methane Fermenta- 


PB91-107318/GAR 109,949 PC A08/MF AOS 
USGS/G-1564-04 
Mass Transport in Aquifers: The Distributed 
103,963 PC AOT/MF A07 
USGS/WATER-SUPPLY PAPER-2350 


104,516 PC A24 


. _VKI-LS-1990-02-V-1 


Volume 2. ary Slope A. Arroyo Grande 

PB91-108308/GAR 108,980 PC A14/MF A14 
USGS/WDR/NH/VT-89/1 

Water Resources Data for New Hampshire and Vermont, 

Water Year 1989. 

PB91-108290/GAR 103,951 PC A06/MF AOS 
USGS/WDR/NV-89/1 

Water Resources Data for Nevada, Water Y 

PB91-108647/GAR 103,954 PC A AtS/ME Ais 
USGS/WDR/WV-89/1 

Water Resources Data for tees Water Year 1989. 

PB91-108530/GAR 953 PC n08/ ME A09 


PB91-108290/GAR 103,951 PC A06/MF AOS 
USGS/WRD/HD-90/305 

Vien See Ge & Cees eee 1989. 

Volume 2. a Slope x from Arroyo Grande to 

PBO1-108308/GAR 103,952 PC A14/MF A14 
USGS/WRD/HD-90/308 

Water peer tay Water Year 1989. 


Resources 
PB91-108530/GAR 953 PC A09/MF AOS 


Resources Data for Nevada, Water Year 1989. 
PB91-108647/GAR 103,954 PC | A15/MF A15 
USGS/WRIR-89-4126 
ee eases Discharges of Rural, . 


Hmm at Ame ay, be for 
Pan 108800/GAR" 104,514 PC A0S/MF AOS 


<n optimum stoichiometry for an 


}~ - Kd eeeceeaaalaey 5 Tyg Fo 
DE90015863/GAR 
UW-CPTC-90-6 


103,716 PC AOS/MF AO! 


a of resistive ballooning modes in the banana-pla- 
DE90016672/ 105,089 PC A03/MF A01 
UWAERP-21 
‘Compact toroid research’. Technical progress report, 
Deboo1s12a/GkR 
16123/ 104,754 PC A03/MF A01 
UWAERP-23 
ove ame on linear beta helical axis stellarators to 
canuiahed. sorodal etlocts and Alfven-wave 
eee report No. 4, July 16, 1989-November 15, 1989. 
16122/GAR 105,085 


PC A03 

"Gee and tesing > Siemee. 

DE90016671/GAR 05,088 PC A0® 
V-90-84169 

Technology Trends in CFC and Halons Replacement. 

PB91-111112/GAR 103,850 PC A04/MF A04 
V-90-84363 

Fi Herbal Medicine: The indian Experience. 

PB91-111187/GAR 104,293 PC A04/MF A04 


V-90-84400 
Guidelines for the Chemical and Biological Assessment of 


Herbals and 

PB91-111203/GAR 
VDM00109 

Numerical Simulation of the Quasi-Heterodyne Technique 

for Double-Pulsed 

N90-26301/3/GAR 


Gas Turbine Combustion, Volume 1. 
N90-25985/4/GAR 
bynes 


urbine Combustion, Volume 2. 
102,393 PC A12/MF A02 


lolume 1. 
102,325 PC A13/MF A02 


Volume 2. 
102,328 PC A13/MF A02 


Computational Fluid Dynamics for industrial Flows. 
N90-28001/7/GAR 105,039 PC A19/MF A03 
VTRC-90-R23 


Comparison of Air Void Content Measurements in Fresh 
versus Hardened 
PB91-110254/GAR 103,244 PC A03/MF AOS 


VTRC-91-R7 
ie nt ee Seaae 6 Ce ae 
for Bridge Decks. 


PB91- 080847 GAR 103,249 PC A03/MF A03 
bee sts 

laemmoeneristeet - materiaalit ja 

‘ransparent thermal insulations - materials and 


alee 103,124 PC A04/MF A01 


104,272 PC A03/MF A03 


104,997 PC A03/MF A01 


103,287 PC A18/MF AOS , 


WHC-SA-0872 


VTT-RR-639 
Characteristics of the laea Correlation Monitor Material for 


N90-25258/6/' 104,788 PC A04/MF A01 
VTT-RR-644 


pe A Eddy Current. 
'4/GAR 104,050 PC AQ3/MF A01 
VTT-RR-645 


Sp cnpetes Materials. Coating, Welding, and Service 
N90-25214/9/GAR 104,225 PC AQ3/MF A01 





VTT-RR-653 
Eddy Current at the Nuclear Power Plants. 
N90-25357/6/ 104,018 PC AQS/MF A01 
VTT-TIED-1082 
Katsaus hoeyryturbiinien rikkomattomien testausmenetel- 
mien kaeyttoecen. (View of NDT-methods used in steam 
turbine tests). 
DE90518712/GAR 103,558 PC A03/MF A01 
VTT-TIED-1091 
ja iimastointiprosessien simulointi 
HVACEIMup + )-ohjeimaila. (HV. (sup + )-program, 
DE90518711/GAR 103,709 PC A06/MF A01 
VTT-TIED-1098 
Tietaemystekniikan vaelineet metailien vaimistuksen 
ja (Review of knowi- 
edge based -_ for steel and base metal industries, 
500516007 GAR 104,181 PC AQ5/MF A01 
VTT-TIED-1112 
kyimaen ilmaston rakennustekniikka. Osa 8. 
Ty (Finnish A. in the 
cold climate. Part 8. The construction pd per 
DE9051 GAR re PC A05. A01 
VTT-TIED-1113 
Offehore-rak 
alaiseen (Effect of offshore 
— steel permeability on underwater magnetic parti- 
DE90518736/GAR 104,961 PC A03/MF A01 
VTT-TUTK-656 
of acoustic energy quantities. 
Debosteria/Gan 105,003 PC A11/MF A02 
WAP-9-90 
World Production, 1990. 
Poot. 10eede/Gan Soest PC A04/MF A04 
WHC-EP-0125-1 


waste received in the 200 
104,826 PC A06/MF A01 


Summary of radioactive solid received in the 200 

Areas calendar year . 

DE9001 GAR 104,829 PC A06/MF A01 
WHC-EP-0182-26 

Tank farm surveillance and waste status summary report 

for May 1990. 

DE90017231/GAR 104,828 PC A03/MF A01 
WHC-EP-0210 


pe characterization plan for the Hanford Site single- 
DE90017236/GAR 104,832 PC A12/MF A02 


WHC-EP-0288 

os tank technical support 

DE 1s979/GAR 104,811 S/F 02 
WHC-EP-0332 


——— 2 a of meteoric water and contami- 
movement in the vadose zone at single-shell 

as 41-T-106 at the Hanford Site. 

DE90015819/GAR 103,881 PC A06/MF A01 


WHC-EP-0339 
spectrophotometric analysis of PUREX head-end solutions. 
DE90014764/GAR 104,892 PC A03/MF A01 
WHC-SA-0658 


| gaan a eammmaaa namaste aaa 


DE90015375/GAR 104,812 PC A01/MF A01 
WHC-SA-0813 


DE90010837/GAR 
WHC-SA-0815 
Radioactive solid waste handling at the Plutonium Finishing 


Plant. 
DE90011933/GAR 104,804 PC A02/MF A01 
WHC-SA-0818 


Hantord Gompary. minimization plans at Westinghouse 
DE90015376/GAR 103,901 PC A02/MF A01 


WHC-SA-0872 
Structural qusssemant of consate siabo by nando 
structive and Fourier transform-infrared meth- 


103,123 PC A02/MF A01 


OR-101 


ods. 
DE90017233/GAR 


January 15, 1991 
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WHC-SA-0875 


—— — and programs. Performance or promises. 
DE90017266/GAR 104,921 PC A02/MF A01 
WHC-SA-0880 


= storage tank compliance activities at the Han- 
DE90017235/GAR 104,831 PC A03/MF A01 


WHC-SA-0937 
Radioactive waste storage tanks at the Hanford Site. 
DE90017234/GAR 104,830 PC A03/MF A01 
WHC-SA-0982 
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